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SECTION 00 01 02 - PROJECT INFORMATION

PART 1 GENERAL

1.1 PROJECT IDENTIFICATION

A. Project Name: WFAC Black Box Addition, located at:

1801 Martin Luther King Dr .

San Antonio , Texas  78203 .

B. Owner, hereinafter referred to as "the Owner":  Alamo Colleges District

C. Owner's Designated Representative
1. Address: 9311 San Pedro, Suite 808 .
2. City, State, Zip: San Antonio TX, 78216 .
3. Phone/Fax: 713-446-8755 .
4. E-mail: KLWright@lan-inc.com .

1.2 PROJECT DESCRIPTION

A. Refer to Section 01 10 00 - Summary.

B. Contract Scope:  Construction, demolition, and renovation .

C. Contract Terms: Cost plus a fee, with a guaranteed maximum price (GMP).

D. The currently occupied premises at the project site are open for examination by bidders only
during the following hours, with request and approval by St. Philips College:
1. Monday through Friday:  8am  to 5pm .
2. Weekends: TBD.

1.3 PROJECT CONSULTANTS

A. Architect, hereinafter referred to as Architect: PBK Architects, Inc.
1. Address: 601 NW Loop 410,  Suite 400.
2. City, State, Zip: San Antonio, Texas78216.
3. Phone/Fax: 210-829-0123 .

1.4 PROCUREMENT TIMETABLE

A. Owner reserves the right to change the schedule or terminate the entire procurement process
at any time.

1.5 PROCUREMENT DOCUMENTS

A. Availability of Documents:  Complete sets of procurement documents may be obtained:
1. From Owner at the Project Manager's address listed above.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION
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SECTION 00 01 03 - PROJECT DIRECTORY

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Identification of project team members and their contact information.

1.2 OWNER:

A. Name: Alamo Colleges District.
1. Address: 2222 N. Alamo St.
2. City, State ZIP: San Antonio, Texas 78215.

B. Owner's Designated Representative   (ODR) : All correspondence from the Contractor  to the
Architect  will be through this party , unless alternate arrangements are mutually agreed upon at
preconstruction meeting.
1. Name: Kendrick Wright - LAN .
2. Telephone: 713-446-8755 .
3. Email: KLWright@lan-inc.com .

1.3 CONSULTANTS:

A. Architect : Design Professional of Record. All correspondence from the Contractor regarding
construction documents authored by Architect's consultants will be through this party, unless
alternate arrangements are mutually agreed upon at preconstruction meeting.
1. Company Name: PBK Architects, Inc..

a. Address: 601 NW Loop 410,  Suite 400.
b. City, State ZIP: San Antonio, Texas 78216.
c. Telephone: 210-829-0123 .

2. Primary Contact:
a. Name: Chris Fincke .
b. Telephone: 210-829-0123 .
c. Email: chris.fincke@pbk.com .

1.4 CONSTRUCTION MANAGER:

A. Company Name: Flintco.
1. Address: 17115 San Pedro Ave, Suite 105 .
2. City, State ZIP: San Antonio, TX 78232 .
3. Telephone:  210-727-7498 .

B. Primary Contact:
1. Name: Chad Hunter .
2. Telephone: 210-727-7498 .

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION
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SECTION 00 01 07 - SEALS PAGE 

 

CIVIL ENGINEER (C) 

COMPANY NAME: GESSNER ENGINEERING. 

Texas Registered Engineering Firm F-7451. 

Engineer of Record: Andrew A. Lange, P.E. #118770. 

Address: 2806 W. Bitters Rd., Suite 113. 

City, State ZIP: San Antonio, Texas 78248. 

Telephone Number: 210-305-4792. 

 

 

STRUCTURAL ENGINEER (S) 

COMPANY NAME: LUNDY & FRANKE ENGINEERING, INC. 

Texas Registered Engineering Firm F-3388. 

Engineer of Record: Shawn J. Franke, P.E. #82639. 

Address: 549 Heimer Rd. 

City, State ZIP: San Antonio, Texas 78232. 

Telephone Number: 210-979-7900. 

06-14-2024 

 

ARCHITECT (A) 

COMPANY NAME: PBK ARCHITECTS, INC. 

Texas Registered Firm BR-1608. 

Registered Architect: Clifford Whittingstall, R.A. #18585. 

Address: 601 NW Loop 410, Suite 400.  

City, State ZIP: San Antonio, Texas78216. 

Telephone Number: 210-829-0123. 

6/14/2024 

ROOFING / BUILDING ENVELOPE (R) 

COMPANY NAME: BEAM PROFESSIONALS  

Registered Roof Designer: Shawn LeCrone, IIBEC #0889. 

Address: 601 NW Loop 410, Suite 400. 

City, State ZIP: San Antonio, Texas 78216. 

Telephone Number: 210-638-7240. 

                                                                                              6/14/2024 
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MECHANICAL ELECTRICAL AND PLUMBING ENGINEER (M E P) 

COMPANY NAME: LEAF ENGINEERS 

Texas Registered Engineering Firm F-18672. 

Engineer of Record: Donald C. Richards, P.E. #61525. 

Address: 601 NW Loop 410, Suite 400. 

City, State ZIP: San Antonio, Texas 78216. 

Telephone Number: 210-638-7200. 

 

 

END OF SECTION 
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SECTION 00 01 10 - TABLE OF CONTENTS

GENERAL
RESPONSIBILITY

Each section is the responsibility of the discipline indicated by the letter in parenthesis following
the section name as indicated in Section 00 01 07 - Seals Page with the following exceptions:

(O): Section provided by Owner.
DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS

00 01 02 - Project Information  (A)
00 01 03 - Project Directory  (A)
00 01 07 - Seals Page  (A)
00 01 10 - Table of Contents  (A)
00 11 19 - Request for Proposal  (A)
00 21 16 - Instructions to Proposers (CSP)  (A)
00 31 00 - Available Project Information  (A)
00 31 32.13 - Subsurface Drilling and Sampling Information  ( A)
00 40 01 - Proposal Bond  (A)
00 40 11 - Felony Conviction Notification  (A)
00 40 12 - List of Subcontractors  (A)
00 40 13 - Affidavit of Non-Discriminatory Employment  (A)
00 40 14 - Affidavit of Non-Asbestos, Lead, and PCB Use  (A)
00 40 18 - Conflict of Interest Questionnaire (A)
00 40 17 - Certification of Criminal History Record Information Review by Contractor-
Employer  (A)
00 40 20 - Certificate of Interested Parties  (A)
00 45 00 - Selection Criteria and Contractor Information (A)
00 45 19 - Non-Collusion Affidavit  (A)
00 50 00 - Texas Statutory Performance Bond  (A)
00 50 01 - Texas Statutory Payment Bond  (A)
00 52 00 - Agreement Forms (Draft AIA A133-2017) (A)
00 65 01 - Proposal Evaluation Waiver (A)
00 65 19.16 - Affidavit of Release of Liens Form (A)
00 70 00 - Conditions of the Contract  (A)
00 72 00 - General Conditions (AIA A201) (A)
00 73 43 - Wage Rate Requirements (Texas)  (A)
00 73 46 - Wage Determination Schedule (A)

DIVISION 01 - GENERAL CONDITIONS
01 10 00 - Summary  (A)
01 21 00 - Allowances  (A)
01 22 00 - Unit Prices  (S)
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01 23 00 - Alternates  (A)
01 25 13 - Product Substitution Procedures  (A)
01 25 13.01 - Request for Substitution Form  (A)
01 26 00 - Contract Modification Procedures  (A)
01 29 00 - Payment Procedures  (A)
01 29 73 - Schedule of Values  (A)
01 31 00 - Project Management and Coordination (A)
01 31 40 - SER: Shop Drawings/Field Visits (S)
01 32 00 - Construction Progress Documentation  (A)
01 32 33 - Photographic Documentation  (A)
01 33 00 - Submittal Procedures (A)
01 35 16 - Alteration Project Procedures  (A)
01 35 43.13 - Environmental Procedures for Hazardous Materials  (A)
01 35 46 - Indoor Air Quality Procedures  (A)
01 40 00 - Quality Requirements  (A)
01 42 00 - References  (A)
01 42 16 - Definitions  (A)
01 45 23 - Testing and Inspecting Services  (A)
01 50 00 - Temporary Facilities and Controls  (A)
01 55 00 - Vehicular Access and Parking  (A)
01 56 00 - Temporary Barriers and Enclosures  (A)
01 57 13 - Temporary Erosion and Sediment Control  (A)
01 60 00 - Product Requirements  (A)
01 61 16 - Volatile Organic Compound (VOC) Content Restrictions  (A)
01 73 00 - Execution  (A)
01 73 29 - Cutting and Patching  (A)
01 74 19 - Construction Waste Management and Disposal  (A)
01 77 00 - Closeout Procedures  (A)
01 77 01 - Closeout Form A - Subcontractor's Affidavit of Release of Lien  (A)
01 77 02 - Closeout Form B - Subcontractor Hazardous Material Certificate  (A)
01 77 03 - Closeout Form C - Subcontractor Warranty  (A)
01 78 23 - Operation and Maintenance Data  (A)
01 78 39 - Project Record Documents  (A)
01 79 00 - Demonstration and Training  (A)
01 91 13 - General Commissioning Requirements  (A)

DIVISION 02 - EXISTING CONDITIONS
02 41 16 - Structural Demolition (S)
02 41 19 - Selective Demolition  (C)
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DIVISION 03 - CONCRETE
03 10 00 - Concrete Forming and Accessories (S)
03 20 00 - Concrete Reinforcing (S)
03 30 00 - Cast-in-Place Concrete (S)
03 30 53 - Miscellaneous Cast-In-Place Concrete (C)

DIVISION 04 - MASONRY
04 05 00 - Common Work Results for Masonry  (A)
04 20 00 - Unit Masonry  (A)

DIVISION 05 - METALS
05 05 19 - Post-Installed Concrete and Masonry Anchors (S)
05 12 00 - Structural Steel Framing (S)
05 50 00 - Metal Fabrications  (A)

DIVISION 06 - WOOD, PLASTICS, AND COMPOSITES
NOT USED

DIVISION 07 - THERMAL AND MOISTURE PROTECTION
07 16 00 - Below Grade Waterproofing (A R)
07 21 19 - Foamed-In-Place Insulation (A R)

DIVISION 08 - OPENINGS
08 31 00 - Access Doors and Panels  (A)
08 34 73 - Sound Control Door Assemblies  (A)
08 80 00 - Glazing  (A)

DIVISION 09 - FINISHES
NOT USED

DIVISION 10 - SPECIALTIES
NOT USED

DIVISION 11 - EQUIPMENT
NOT USED

DIVISION 12 - FURNISHINGS
NOT USED

DIVISION 13 - SPECIAL CONSTRUCTION
NOT USED

DIVISION 14 - CONVEYING EQUIPMENT
14 20 00 - Elevators  (A)

DIVISION 21 - FIRE SUPPRESSION
21 05 00 - Common Work Results for Fire Protection (P)
21 11 13 - Fire Supression Systems (P)

DIVISION 22 - PLUMBING
22 05 00 - Common Work Results for Plumbing (P)
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22 05 16 - Expansion Fittings and Loops for Plumbing Piping (P)
22 05 29 - Plumbing Hangers and Supports (P)
22 08 00 - Commissioning of Plumbing Systems (P)
22 11 16 - Domestic Water Piping (P)
22 13 16 - Sanitary Waste and Vent Piping (P)
22 30 00 - Plumbing Equipment (P)

DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING (HVAC)
23 05 00 - Common Work Results for HVAC (M)
23 05 16 - Expansion Fittings and Loops for HVAC Piping (M)
23 05 19 - Meters and Gauges for HVAC Piping (M)
23 05 23 - General-Duty Valves for HVAC Piping (M)
23 05 53 - Identification for HVAC Piping and Equipment (M)
23 21 16 - Underground Hydronic Piping (M)

DIVISION 25 - INTEGRATED AUTOMATION
NOT USED

DIVISION 26 - ELECTRICAL
26 05 00 - Common Work Results for Electrical (E)
26 05 19 - Low-Voltage Electrical Power Conductors and Cables (E)
26 05 26 - Grounding and Bonding for Electrical Systems (E)
26 05 29 - Hangers and Supports for Electrical Systems (E)
26 05 33 - Raceway and Boxes for Electrical Systems (E)
26 05 53 - Identification for Electrical Systems (E)
26 08 00 - Commissioning of Electrical Systems (E)
26 09 14 - Electrical Controls (E)
26 20 00 - Electrical Distribution Equipment (E)
26 27 26 - Wiring Devices (E)
26 32 13 - Engine Generators (E)
26 43 00 - Surge Protective Devices (E)

DIVISION 27 - COMMUNICATIONS
27 00 00 - Basic Materials and Methods (E)
27 10 00 - Structured Cabling System (E)

DIVISION 28 - SAFETY AND SECURITY
28 05 00 - General Electronic Safety Systems Requirements (T)

DIVISION 31 - EARTHWORK
31 10 00 - Site Clearing  ( C )
31 20 00 - Earth Moving (C)
31 23 16.16 - Structural Excavation (S)
31 23 19 - Dewatering (C)
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31 23 23.16 - Structural Fill (S)
31 50 00 - Excavation Support and Protection (C)
31 63 29 - Drilled Concrete Footings (S)

DIVISION 32 - EXTERIOR IMPROVEMENTS
32 13 13 - Concrete Paving (C)
32 13 73 - Concrete Paving Joint Sealants (C)
32 17 23 - Pavement Markings (C)
32 33 13 - Site Bicycle Racks  ( L )

DIVISION 33 - UTILITIES
33 05 00 - Common Work Results for Utilities (C)
33 14 16 - Site Water Utility Distribution Piping (C)
33 31 13 - Site Sanitary Sewerage Gravity Piping (C)

DIVISION 34 - TRANSPORATION
NOT USED

DIVISION 35 - WATERWAY AND MARINE CONSTRUCTION
NOT USED

DIVISION 40 - PROCESS INTEGRATION
NOT USED

DIVISION 41 - MATERIAL PROCESSING AND HANDLING EQUIPMENT
NOT USED

DIVISION 42 - PROCESS HEATING, COOLING, AND DRYING EQUIPMENT
NOT USED

DIVISION 43 - PROCESS GAS AND LIQUID HANDLING, PURIFICATION, AND STORAGE
EQUIPMENT

NOT USED
DIVISION 44 - POLLUTION CONTROL EQUIPMENT

NOT USED
DIVISION 45 - INDUSTRY-SPECIFIC MANUFACTURING EQUIPMENT

NOT USED
DIVISION 46 - WATER AND WASTEWATER EQUIPMENT

NOT USED
DIVISION 48 ELECTRICAL POWER GENERATION

NOT USED
END OF SECTION
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SECTION 00 11 19 - REQUEST FOR PROPOSAL

GENERAL INFORMATION
GENERAL

Competitive Proposals for the work identified below in accordance with Proposal Documents
and addenda that may be issued prior to date of proposal opening will be received by the
Construction Manager and the Board of Trustees  of Alamo Colleges District , until proposal
closing date and time, identified below.

PROJECT
Name: WFAC Black Box Addition .
Address: 1801 Martin Luther King Dr .
City, State ZIP: San Antonio , Texas 78203 .

OWNER 
Owner: Alamo Colleges District .
Address: 2222 N. Alamo St.
City, State ZIP: San Antonio , Texas 78215 .
Owner's Designated Representative : Kendrick Wright .

ARCHITECT 
Name: PBK Architects, Inc.
Address: 601 NW Loop 410 ,  Suite 400 .
City, State ZIP: San Antonio , Texas 78216 .
Phone: 210-829-0123 .

PROPOSAL INFORMATION
PRE-PROPOSAL CONFERENCE

A. Date and Time: As indicated by the Owner .
B. Location: As indicated by the Owner .
C. Representatives of the  Architect, the  Owner, and the  ______  will be present at this meeting.

All Offerors are encouraged to attend.
1.1 PROPOSAL SUBMISSION

A. Date and Time: Determined by Alamo Colleges District.
B. Location:

1. Location Name: Determined by Alamo Colleges District
2. Address :Determined by Alamo Colleges District
3. Address: Determined by

1.2 PROPOSAL OPENING
A. Date and Time: As indicated by the Owner .
B. Location:

1. Location Name: As indicated by the Owner .
2. Address: As indicated by the Owner .

1.3 PROPOSAL REQUIREMENTS
A. Offerors submitting a proposal are encouraged to visit the site. All Offerors submitting a

proposal are encouraged to attend the proposal opening.
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1.4 PROPOSAL DOCUMENTS
A. Hardcopies of Proposal Documents:

1. Qualified offerors ( Contractor s) may obtain two  sets of Proposal Documents (Drawings
and Project Manual) at the locations identified upon deposit of $ 100.00  per set with check
made payable to PBK Architects, Inc.

2. Proposal Documents may be obtained from the following address:
a. Location: PBK Architects, Inc.
b. Address: 601 NW Loop 410 ,  Suite 400 .
c. City, State ZIP: San Antonio ,  Texas 78216 .
d. Phone: 210-829-0123 .
e. Office Hours: 8:30 AM to 5:30 PM.

3. Deposits:
a. FULL REFUND: Deposits will be returned provided the complete set of proposed

Contract Documents and addenda are returned to the Architect  intact, with sheets
bound in the original order within ten days of the proposal opening.

b. FORFEIT OF DEPOSIT: Documents shall remain the property of the Owner  and shall
be returned. When the Proposal Documents are not returned under the conditions
specified, no deposit or portion of the deposit will be returned.

B. Digital Proposal Documents are available for review from:
1. Construction Market Data, LLC:

a. www.constructconnect.com.
2. Dodge Construction Network (DCN):

a. www.construction.com.
3. Reed Construction Data (RCD):

a. www.reedplans.com.
4. Virtual Builders Exchange:

a. www.virtualbx.com.
b. Phone: 832-613-0201 or 832-613-0344.

1.2 SUBMITTAL OF PROPOSAL
Submit Proposal to the Owner  no later than the date and time specified. Submit proposals in
duplicate in a sealed envelope in accordance with Section 00 21 16 - Instructions to Proposers
(CSP) .
Provide the following information on the envelope:
1. Name of Offeror.
2. WFAC Black Box Addition .
3. Alamo Colleges District .
4. Attn: Kendrick Wright .

A. No proposal shall be withdrawn within 45 days after the proposal opening without the specific
consent of the Owner .

B. Owner  reserves the right to reject any and all proposals and to waive any informality in the
Proposal process.

END OF SECTION
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SECTION 00 21 16 - INSTRUCTIONS TO PROPOSERS (CSP)

GENERAL
QUALIFIED OFFERORS

Competitive Sealed Proposals will be accepted from qualified Offerors (Contractor) only for the
entire scope of work described in the Contract Documents. As a prerequisite to an Offeror's
qualifying for the award of contract on this work, the Offeror must complete each item of
Section 00 45 00 - Selection Criteria and Contractor Information. In addition to the information
contained in Section 00 45 00 - Selection Criteria and Contractor Information , Offerors shall
address the selection criteria issues specified for Determination of Successful Respondent and
Award of Contract. Submit the Statement and other requested information with the Proposals in
four copies; three of which will be retained by Owner and one retained by Architect.
Qualification statements submitted by facsimile transmission will not be accepted.
The primary purposes of the evaluation process will be to:

Gather information for the Owner 's evaluation procedure.
Enable Owner  and/or Architect  to evaluate the Offeror's qualifications.

After review of Proposals and Contractor ’s qualifications evaluation Owner  will make its
decision and each Offeror will be notified.
In arriving at its opinion concerning the Offeror's qualifications, Architect  will use the same
criteria that Owner  will use in determination of the successful Offeror as specified.
In the event a proposed Offeror fails to submit the specified Contractor 's Qualification
Statement at time of receipt for Proposals, noncompliance shall be considered by Owner  and
Architect  as a negative factor in the determination of the successful Offeror.

OFFEROR’S PRESENTATION
In making its Proposal, the Offeror represents that the Offeror:

Has read and understands the Propose Documents and the Proposal is made in
accordance with the drawings and specifications.
Has thoroughly familiarized itself with Division 01 General Requirements as applicable to
subsequent specification sections.
Has visited the site, familiarized itself with local conditions under which the work will be
performed and has correlated observations with the requirements of the proposed
Contract Documents.
Agrees to comply with requirements. An Offeror who subsequently does not agree to
comply with the requirements will automatically disqualify itself from proposing or receiving
award of the contract.

If the proposal is accepted, the Offeror agrees that:
Work on the project will begin immediately upon receipt of signed Contract or Notice to
Proceed.
It will participate as a team member in cooperation with Architect , Engineers, Owner , and
Owner 's agents and/or consultants.
It will assign a competent full time superintendent, to the project, and that superintendent
shall remain on the project for the duration of the project, subject only to continuous
employment.
It provide a proposal bond in the amount of ten percent of the contract amount.
If awarded, it shall furnish and pay for a Performance Bond and a Payment Bond each in
the full contract amount.
It shall carry and keep in full force for the duration of the Project, insurance coverage for
Builder's Risk, Workmen's Compensation, Comprehensive General Liability, and
Automobile Liability required by the A201 General Conditions and the Agreement.
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By making its Proposal represents that the Proposal includes material and equipment
specified in the Proposal Documents and supplemented, if necessary, for a complete and
operating system.
Where subcontract work is involved and where Acceptable Subcontractors are designated
for particular portions or phases of the Work, by making the Proposal, Contractor 
represents that its Proposal includes only firms designated as Acceptable Subcontractors.
That no asbestos PCBs or lead building materials shall be used, and that the Offeror and
subofferors and suppliers submitting a proposal to a Offeror, shall submit an affidavit at
Project Close Out stating that no asbestos, PCB, or lead building materials has been used
on the Project.

PROPOSAL DOCUMENTS
Proposal Documents include the Request for Competitive Sealed Proposals, Instructions to
Offerors, the Proposal Form, and the proposed Contract Documents, including Addenda issued
prior to receipt of proposals.
Contract Documents for the work consist of the AIA A101 Owner-Contractor Agreement as
modified by the Owner, the AIA Document A201General Conditions modified by Owner ,
Drawings, Specifications, and Addenda issued prior to receipt of proposals. Should there be a
conflict between the terms of proposal and terms of AIA A101 and AIA A201, as amended by
Owner , terms of AIA A101 and AIA A201 control.

PROPOSAL PROCEDURES
A proposal is invalid if it has not been received at the designated location prior to the time and
date for receipt of proposals indicated in the Request for Competitive Sealed Proposals, or prior
to any extension thereof issued to the Offerors by Addenda.
Requested Alternates shall be proposed. If no change in the Base Proposal is required, enter
"No Change".
Prior to the receipt of Proposals, Addenda will be forwarded by Architect  and will be available
for inspection wherever the proposal documents are kept available for that purpose.
Proposals will be received in duplicate only on the Owner 's Form of Proposal for the work as
indicated by the Proposal Documents, filled in, and enclosed in a sealed envelope addressed
as follows:

Name of Offeror: ____________________________
Project Name: WFAC Black Box Addition 

Owner : Alamo Colleges District 
Attn: Kendrick Wright 

 Proposal shall be accompanied by Proposal Bond or Certified Check in the amount of 10% of
the proposal.
Deliver proposals in duplicate in a sealed envelope to the location specified at or before the
established time and date. Proposal submitted using the U.S. Postal System shall be sent as
Registered Mail.
A proposal may be withdrawn upon request by the Offeror or its duly authorized representative,
provided the request is received by Owner  at the location designated for receipt of proposals
and prior to the time fixed for the opening of proposals. A withdrawal of a proposal shall not be
effective unless a written confirmation of the withdrawal is received by Owner  at the location of
the bid opening within 48 hours before the time established for the opening of proposals.
Proposal Bond will be returned if the proposal is withdrawn in accordance with specified
procedures. Withdrawal of a proposal does not prejudice the right of the Offeror to file a new
proposal at the time and place stated. No proposal may be withdrawn for 30 days after the time
fixed for the opening of proposals.
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INTERPRETATION OF PROPOSAL DOCUMENTS
Offerors and subofferors requiring clarification or interpretation of the Proposal Documents shall
make a written or verbal request which shall reach Architect  at least ten days prior to the date
for receipt of proposals.
Interpretation, correction, or change of the Proposal Documents will be made by Addendum.
Interpretations, corrections, or changes of the Proposal Documents made in any other manner
are not binding.

SUBSTITUTIONS OF MATERIALS AND EQUIPMENT
Materials, products and equipment described in the Proposal Documents establish a standard
of required function, dimension, appearance and quality to be met by any proposed
substitution. Materials and equipment named in, and procedures covered by these
specifications have been selected as a standard because of quality, particular suitability or
record of satisfactory performance. It is not intended to preclude the use of equal or better
materials or equipment provided that same meets the requirements of the particular project and
is approved in an addendum as a substitution prior to the submission of proposals.
Substitutions will not be considered prior to receipt of proposals unless written request for
approval has been received by Architect at least seven days prior to the date established for
receipt of proposals and the substitution request complies with requirements of Section 01 25
13 - Product Substitution Procedures. Proposer shall complete the Substitution Request Form
and submit with complete supporting data including drawings, catalogue cuts, performance and
test data, and other technical data necessary for an evaluation. Architect's decision of a
proposed substitution shall be final.
If Architect  accepts a proposed substitution prior to receipt of proposals, notice of acceptance
shall be by Addenda.
No substitutions will be considered after the Contract award.

REJECTION OF PROPOSALS
Owner  reserves the right to reject any or all proposals and to reject a proposal that is not
accompanied by the required proposal security or other data required by the Proposal
Documents, and to reject a proposal which Owner  considers incomplete or irregular.
Owner  reserves the right to reject any or all proposals and to waive any formalities or
irregularities and to make the award of the contract in the best interest of Owner .
Owner  reserves the right to reject a proposal if the evidence submitted by, or investigation of,
the offeror fails to satisfy Owner  that the offeror is properly qualified to carry out the obligations
of the contract and to complete the work. Award of the Contract may be made to other than the
low dollar offeror and may be awarded to the Offeror proposing the best value to Owner , in
addition to the purchase price, based on the published selection criteria and on its ranking
evaluation.
Do not submit voluntary alternates. Owner  reserves the right to reject proposals accompanied
by conditional or qualifying statements, or voluntary alternates.

INSURANCE
Each Offeror shall include in its proposal the cost of insurance and shall carry and keep
insurance in full force for the duration of the project. Provide insurance coverage required under
the AIA Document A201 General Conditions modified by Owner  and included herein under
Section 00 70 00 - Conditions of the Contract .

PERFORMANCE BOND AND PAYMENT BOND
Each Offeror shall include in its proposal the cost for the premium for 100% Performance Bond
and 100% Payment Bond. The bonds shall cover the faithful performance of the contract and
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payment of obligations arising thereunder in such form as Owner  may prescribe. Bonding
companies must be acceptable to Owner . Selected Offeror shall deliver the required bonds to
Owner  no later than the date of execution of Contract.

PROPOSAL SECURITY
No proposal will be considered unless it is accompanied by a Certified or Cashier's Check or
Proposal Bond executed on attached form. In either case the amount shall be not less than ten
percent of the greatest amount proposed (considering alternates, if any). Proposal security shall
insure the execution of the contract and the furnishing of an acceptable Performance Bond and
Payment Bond by the successful Offeror within ten days after notification of award to Offeror
and that its proposal shall not be withdrawn for a period of 30 days after date of opening of
proposals without the consent of Owner . Proposal Bond shall be prepared in identical form of
AIA Document A310.

SUBMISSION OF POST PROPOSAL INFORMATION
Apparent Selected Offeror shall, within three days after proposals are received, submit the
following:

A designation of the work to be performed by Offeror with his own forces.
An experience profile of the selected Offeror's superintendent scheduled to work on this
project. In addition, apparent selected Offeror shall cooperate with Owner , supplying
requested information to substantiate qualifications of the superintendent. If, in the opinion
of Owner , the superintendent does not qualify, Owner  may request the submission of
another superintendent and more information. Owner  reserves the right to reject the
apparent selected Offeror if an acceptable superintendent is not presented.

Selected Offeror shall, within five (5) days thereafter, submit the following:
A statement of costs for each major item of work included in the proposal described in
Section 01 29 00 - Payment Procedures . Each portion of work identified in specifications
shall be considered a major item of work and shall be shown as a separate cost item.

AWARD OF CONTRACT
Selected Offeror will be notified within 45 days from the date on which proposals are opened.
Offerors shall hold their offer open for 45 days after the submission deadline. If Owner  is unable
to negotiate a contract with the first selected offeror, Owner  shall formerly end negotiations with
that offeror and proceed to the next offeror in the order of the selection ranking until a contract
is reached or each proposal is rejected.
Offeror will be required to (a) submit its Proposal and Proposal Bond, (b) execute Contract and
Performance and Payment Bonds, and (c) submit Certificates of required insurances, using
Owner 's respective forms.
Proposal Bond is forfeited if proposal is withdrawn after the proposal opening, or Contract
Documents are not executed in accordance with specified procedures or time period.

NOTICE TO PROCEED
Offeror shall not commence work under this Contract until it receives a written Notice to
Proceed or Contract is duly signed by Owner .

COMPLETION TIME
Offerors shall familiarize themselves with Owner's requirements concerning the project
schedule. Project is to be substantially complete no later than date indicated by the Owner.
Having thoroughly familiarized itself with the conditions as they exist at the building site and
acquainted itself with the labor supply and the material market, the Offeror shall state in its
proposal that it agrees to be substantially complete with the work within the calendar days
stated in its Proposal.
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The definition of Substantial Completion is found in Article 9.8.1 of the AIA Document A201
General Conditions of the Contract for Construction modified by Owner  and included under
Section 00 70 00 - Conditions of the Contract .

FELONY CONVICTION NOTIFICATION
Section 44.034, of Texas Education Code requires a person or business entity that enters into a
contract with a school district give advance notice to the district if the person or an owner or
operator of the business entity has been convicted of a felony. The notice must include a
general description of the conduct resulting in the conviction of a felony. Subsection (b) states
“a school district may terminate a contract with a person or business entity if the district
determines that the person or business entity failed to give notice as required by Subsection (a)
or misrepresented the conduct resulting in the conviction. The district must compensate the
person or business entity for services performed before the termination of the contract.”
Subsection (c) states “this section does not apply to a publicly held corporation.”
The Offeror shall execute Section 00 40 11 - Felony Conviction Notification  and submit with
proposal.

AFFIDAVIT OF NON-DISCRIMINATORY EMPLOYMENT
Offeror and subofferors agree to refrain from discrimination in terms and conditions of
employment to the basis of race, color, religion, sex, or national origin, and agrees to take
affirmative action as required by Federal Statutes and Rules and Regulations issued in order to
maintain and insure non-discriminatory employment practices.
Offerors shall execute Section 00 40 13 - Affidavit of Non-Discriminatory Employment  and
submit with Proposal. Subofferors shall execute Section 00 40 13 - Affidavit of Non-
Discriminatory Employment  prior to commencing work on Project. Offerors and subofferors who
do not execute Section 00 40 13  are not be eligible to work on the project.

SUBCONTRACTOR LISTING
Offeror shall supply a listing of the primary subcontractors using Section 00 40 12 - List of
Subcontractors :

Mechanical.
Electrical.
Plumbing.
Masonry.
Concrete.
Steel.
Any other prudent subcontractor.

AFFIDAVIT OF NO ASBESTOS, LEAD, AND PCB USE IN PROJECT
Use of a construction process or the installation of asbestos, lead, and PCBs or material
containing asbestos, lead, and PCBs is strictly prohibited.
Prior to submitting a proposal, Offerors shall notify Architect , in writing, if a specified material is
known to contain or is likely to contain asbestos, lead, or PCBs.
Offeror and subofferors agree to refrain from using products which are known to contain
asbestos, lead, and PCB containing materials as applicable to Project. They shall affirm that
lead or materials containing lead have not been incorporated into potable water systems, and
that lead sheet flashing used in through roof plumbing penetration applications is the only lead
on Project.
Selected Offeror and its subofferors shall execute Section 00 40 14 - Affidavit of Non-Asbestos,
Lead, and PCB Use  and submit at Project Closeout.
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PROPOSAL EVALUATION WAIVER
By submitting a proposal, each offeror agrees to waive claims it has or may have against
Owner , Program Manager, and their respective employees, Architect  and consultants, and their
respective employees, arising out of or in connection with the administration, evaluation, or
recommendation of any proposal; waiver of any requirements under the Proposal Documents,
acceptance or rejection of any proposals; and award of the contract.
Offerors shall execute Section 00 65 01 - Proposal Evaluation Waiver  and submit with the
Proposal.

CONFLICT OF INTEREST QUESTIONNAIRE
According to Local Government Code, Chapter 176, a person or an agent of a person who
contracts or seeks to contract for the sale or purchase of property, goods, or services with any
local government agency must file a completed Conflict of Interest Questionnaire (CIQ) with the
records administrator of the local government not later than the seventh business day after the
date that the person begins contract discussions or negotiations with Owner  or submits to
Owner  an application, response to a request for proposals or bids, correspondence, or another
writing related to a potential agreement with Owner .
Offerors and subofferors proposing to do work with Owner  shall execute Section 00 40 18 -
Conflict of Interest Questionnaire  and submit to Owner ’s Legal Department within seven (7)
days of the Proposal Date. This requirement will be waived if Offeror or sub-offeror has
previously submitted such document to Owner  within the last year. In such case, provide written
notification and attach to Proposal.

CRIMINAL HISTORY RECORDS
Prior to commencing any work on this Project, Contractor  shall certify, on the form provided
herein as Section 00 40 17 - Certification of Criminal History Record Information Review by
Contractor-Employer , that, for each of its employees and those of its Subcontractors who will
have direct contact with students, Contractor  has obtained, as required by Texas Education
Code Section 22.0834:

national criminal history record information from a law enforcement or criminal justice
agency for each employee of Contractor  or Subcontractor hired before January 1, 2008
who will have direct contact with students; and
national criminal history record information from the Texas Department of Safety for each
employee of Contractor  or Subcontractor hired on or after January 1, 2008 who will have
direct contact with students; Fingerprinting is required and shall be provided by Contractor 
(applicant) and administered through FAST (Fingerprint Applicant Services of Texas)
which will be recorded by the District in the FACT (Fingerprint-based Applicant
Clearinghouse of Texas). Currently applicant must obtain fingerprinting from L-1 Identity
Solutions Company, 888-467-2080, or schedule an appointment online at:
https://tx.ibtfingerprint.com/.

Any personnel who will have direct contact with students must not have been convicted of an
offense identified in Texas Education Code Section 22.085.
Contractor  shall execute and submit Section 00 40 17 - Certification of Criminal History Record
Information Review by Contractor-Employer  along with required Schedule ‘A’ documenting
proposed employees to be working on site, within 10 days after receipt of Notice To Proceed
and prior to commencement of Work.
Furthermore, an updated Schedule ‘B’ shall be submitted weekly to Owner  indicating changes
to contractor personnel with accompanying certifications and criminal history records. Any
fingerprinting and photographing required by the aforementioned code will be the responsibility
of Contractor .
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AVAILABILITY OF MATERIALS AND SYSTEMS
A serious effort has been made to select materials that are systems that are readily available.
To the extent known at proposal time specified items are available or within a relatively short
period of time. If during the proposal period, should an Offeror become aware of an availability
or delivery issue with the specified systems or materials, it should notify Architect  immediately.
Architect  will promptly explore possibilities for selecting other systems or materials which would
eliminate the issue and notify Offerors of changes by addendum. It shall be understood that
only specified systems and materials that are readily available are included in the proposal.

DETERMINATION OF SUCCESSFUL RESPONDENT AND AWARD OF CONTRACT
In determining Selected Offeror, a Selection Committee will evaluate the information derived
from Section 00 45 00 - Selection Criteria and Contractor Information .
Selection Committee consisting of Owner ’s administrators, program managers, Architect s,
consultants and other staff will make an initial evaluation of the proposals. Committee’s
recommendation will be considered by Owner ’s Board of Trustees  (“Board”). Owner  reserves
the right to review the recommendation with Director of Maintenance and Operations and
others deemed appropriate by Owner  prior to review by entire Board. Final decision-making
authority on the proposals rests with full Board. Decision-making authority has not been
delegated to any person or entity other than Board.
Owner  will make such investigations as it deems necessary to determine the ability of the
offeror to perform the Work, and the offeror shall furnish all such information and data for this
purpose as may be requested. Owner  reserves the right to reject any proposal if the evidence
submitted by, or investigation of, such offeror fails to satisfy Owner  that such offeror is properly
qualified to carry out the obligations of the Contract and to complete the Work contemplated
therein.
Owner  reserves the right to reject any or all proposals and to waive any formalities or
irregularities and to make the award of the contract in the best interest of Owner .
A decision regarding determination of the successful Offeror will be made by Owner  as soon as
practical.

USE OF ASBESTOS FREE MATERIALS, PRODUCTS AND SYSTEMS
Offeror shall consider the use of asbestos free material requirements in preparing its Proposal
including requirements during performance of the work regarding the use of asbestos free
materials, products, and systems in Project.

Since many materials, products and systems are proprietary, it is not possible to know the
specific materials or components that produce each material, product or system without
the manufacturer divulging trade secrets or patent information. Every effort has been
made to specify materials, products, or systems, which do not contain asbestos.
It is Contractor ’s responsibility to submit an affidavit from the manufacturer to ascertain
that every material, product or system used in the Project does not contain asbestos. In
the event a material, product, or system is found to contain asbestos, Contractor  shall
offer for Architect ’s consideration a substitution which it knows does not contain asbestos.
Although a material, product, or system is specified or a specification is based on a
specific material, product, or system, Contractor  is not to be relieved from its responsibility
to ascertain that materials, products, and systems used in Project do not contain
asbestos. Under no circumstances shall a material, product, or system which is known,
suspected, or found to contain asbestos be used in Project.
If a material, product, or system containing asbestos is used, Contractor  shall remove and
replace the material, product, or system with a comparable or better asbestos free
material at no expense to Owner , including removal and replacement of other materials
affected by the removal of the asbestos containing material, product or system, i.e.
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removal, replacement, and finishing of gypsum board due to removal of asbestos
insulation.

COMPLIANCE WITH TEXAS GOVERNMENT CODE 552.372
Contractor  or vendor agrees contract can be terminated if Contractor  or vendor knowingly or
intentionally fails to comply with a requirement of that subchapter, including the preservation of
all “contracting information” (as defined in 552.003) and the provision, upon request of the
governmental entity with whom you are contracting, of all contracting information. Contracting
information includes, but is not limited to, records, communications and other documents
related to the bid process, contract, payments, receipts, scope of work/services, and
performance.

END OF SECTION
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SECTION 00 31 00 - AVAILABLE PROJECT INFORMATION

PART 1  GENERAL

1.1 EXISTING CONDITIONS

A. Certain information relating to existing surface and subsurface conditions and structures, as
follow, are available upon request, but are not part of Contract Documents:
1. Site Survey: Surface Conditions only.

a. This survey identifies grade elevations prepared primarily for the use of Architect  in
establishing new grades and identifying natural water shed.

2. Geotechnical Boring Logs: Entitled: Teracon Geotechnical Report , dated 01-30-2024 .
3. Hazardous Material Survey: Furnished by Owner.

1.2 PRELIMINARY DATA

A. Certain preliminary investigations and studies, as follow, are available upon request, but are not
part of the Contract Documents:
1. Preliminary Design Documents: Entitled Fire Flow test by PDI , dated 01.23.2024 .

PART 2  PRODUCTS

NOT USED

PART 3  EXECUTION

3.1 OBTAINMENT OF PERMITS

A. Building Permit Procedures:
1. Complete and file permit application(s) with appropriate agency.

a. Submit application within five (5)  days of Notice to Proceed .
2. Pay required fees.
3. Provide expediting services, either directly or by hiring a firm specializing in these kind of

services.
4. Advise the Architect if submission of modified documents is necessary to have the

authorities having jurisdiction complete the plan review and approval process. Submit
modified documents expeditiously.

5. Do not commence execution of any item of work for which a permit has not been
obtained.

END OF SECTION
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SECTION 00 31 32.13 - SUBSURFACE DRILLING AND SAMPLING INFORMATION

THE FOLLOWING DOCUMENT PROVIDED BY _______ FOR REFERENCE ONLY.



PBK Architects, Inc. WFAC Black Box Addition
PBK Project No. 230462  Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

Subsurface Drilling and Sampling Information
00 31 32.13 - 2 

END OF SECTION
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SECTION 00 40 01 - PROPOSAL BOND

GENERAL

KNOW ALL MEN BY THESE PRESENTS,

that we ___________________________________________, as Principal, and
________________________________________________________, as Surety, are held and
firmly bound unto the Alamo Colleges District , San Antonio , Texas , hereinafter called "the
Owner", in the penal sum of
________________________________________________________________ Dollars
($______________) lawful money of the United States, for the payment of which sum well and
truly to be made, we bind ourselves, our heirs, executors, administrators, and successors jointly
and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH,

that whereas the Principal has submitted the accompanying Proposal, dated __________,
20__, for WFAC Black Box Addition, the kind and extent of work involved being set forth in
detail in the proposed Contract Documents cited herein.

THEREFORE,

If the Principal shall not withdraw the accompanying proposal within 45 days after the date set
for opening thereof, and shall within ten days after the prescribed forms are presented for
signature, enter into a written contract with Owner in accordance with the Proposal as
accepted; and give Bond and good and sufficient surety for the faithful performance and proper
fulfillment of the contract including payment of persons supplying labor or materials therefor, or
in the event of the withdrawal of the proposal within the period specified, or the failure to enter
into a contract and give the bond within the time specified, if the Principal shall pay to Owner
the difference between the aggregate amount for which the Owner may enter into a contract for
the same work with another Respondent; if the latter amount be in excess of the former, then
the above obligation shall be void and of no effect, otherwise to remain in full force and virtue.

IN WITNESS WHEREOF,

the above bonded parties have executed this instrument under their respective seals this _____
day of _______________________________, 20__, the name and Corporate Seal of each
corporate party being hereto affixed and these presents duly signed by its undersigned
representatives, pursuant to authority of its governing body.
_____________________________________  _____________________________________
Business Address Individual Principal
_____________________________________  _____________________________________
Business Address Individual Principal

ATTEST:
_____________________________________  By: __________________________________
Secretary President
_____________________________________  _____________________________________
Business Address Corporate Surety

ATTEST:
_____________________________________  By: __________________________________

END OF SECTION
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SECTION 00 40 11 - FELONY CONVICTION NOTIFICATION

NOTE: STATEMENT OF AFFIRMATION MUST BE NOTARIZED

OWNER'S NAME: ALAMO COLLEGES DISTRICT

PROJECT NAME: WFAC BLACK BOX ADDITION 

PROJECT ADDRESS:

1801 Martin Luther King Dr .

San Antonio, Texas  78203.

STATEMENT OF AFFIRMATION

“The undersigned affirms that he/she is duly authorized to provide this information by the
person(s) or business entity making the proposal, and the information provided below
concerning felony convictions has been personally and thoroughly reviewed, and verified, and
is, therefore, current, true and accurate to the best of my knowledge.”

Firm’s Name:_________________________________________________________________

Address:____________________________________________________________________

a.____ My firm is a publicly held corporation, therefore, this reporting requirement is not
applicable.

b.____ My firm is not owned nor operated by anyone who has been convicted of a felony.

c.____ My firm is owned or operated by the following individual(s) who has/have been
convicted of a felony:

Name of Felon(s): ____________________________________________________________

___________________________________________________________________________

Details of Conviction(s): ________________________________________________________

___________________________________________________________________________

CHECK A, B, OR C ABOVE AND SIGN BELOW

Offeror’s Name ______________________________________________________________

Position/Title ________________________________________________________________

Offeror’s Signature____________________________________________________________

Date: ______________________________________________________________________

NOTARIZATION

Subscribed and sworn to before me this _____ day of _______________________, 20____.

Notary Public: ______________________________________

State of ___________________________________________

Commission expiration: ______________________________

Seal

END OF SECTION
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SECTION 00 40 12 - LIST OF SUBCONTRACTORS

PROJECT

OWNER : ALAMO COLLEGES DISTRICT 

NAME: WFAC BLACK BOX ADDITION 

ADDRESS:

1801 Martin Luther King Dr .

San Antonio, Texas78203.,

ARCHITECT:

PBK ARCHITECTS, INC. 

ADDRESS:

601 NW Loop 410,  Suite 400.

San Antonio,Texas  78216.

PROJECT NO. 230462 

INFORMATION BELOW TO BE COMPLETED BY THE CONTRACTOR AND RETURNED TO THE
ARCHITECT. SUBMIT THIS DOCUMENT WITH PROPOSAL FORM.

DATE: ________________________

CONTRACTOR:

NAME: _____________________________________________________________________

ADDRESS:

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

LIST SUBCONTRACTORS AND OTHERS PROPOSED TO BE EMPLOYED ON THE PROJECT
REQUIRED BY THE PROPOSAL DOCUMENTS.

WORK/DIVISION     FIRM     ADDRESS                                     PHONE     EMAIL     REPRESENTATIVE

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

(PROVIDE ADDITIONAL SHEETS AS REQUIRED.)

END OF SECTION
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SECTION 00 40 13 - AFFIDAVIT OF NON-DISCRIMINATORY EMPLOYMENT

STATE OF TEXAS

COUNTY OF __________________________

AFFIDAVIT

This Company, Contractor, or Subcontractor agrees to refrain from discrimination in terms and
conditions of employment to the basis of race, color, religion, sex, or national origin, and agrees
to take affirmative action as required by Federal Statutes and rules and Regulations issued
pursuant thereto in order to maintain and insure non-discriminatory employment practices.

______________________________________________

Company

______________________________________________

Printed Name

______________________________________________

Signature

STATE OF TEXAS

COUNTY OF _______________________

Subscribed and sworn to before me this _____ day of _______________________, 20____.

Notary Public: ______________________________________

State of ___________________________________________

Commission expiration: ______________________________

Seal

NOTE: THIS DOCUMENT MUST BE SUBMITTED WITH PROPOSAL

END OF SECTION
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SECTION 00 40 14 - AFFIDAVIT OF NON-ASBESTOS, LEAD, AND PCB USE

UPON COMPLETION OF THIS FORM, RETURN TO THE ARCHITECT AT PROJECT CLOSEOUT.

PROJECT:

Owner 's Name: Alamo Colleges District 

Project Name: WFAC Black Box Addition 

Project Address:
1801 Martin Luther King Dr .
San Antonio, Texas  78203.

ARCHITECT :

PBK Architects, Inc. 

601 NW Loop 410,  Suite 400.

San Antonio, Texas  78216.

Architect’s Project No. 230462.

CONTRACTOR :

Contractor: __________________________________________________________

Company Address:
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________

Date: ________________________

AFFIDAVIT

Undersigned affirms and certifies that "to the best of their knowledge and belief asbestos, lead,
and PCB-containing materials have not been used or incorporated into the Work and lead or
lead bearing materials have not been incorporated into potable water systems”, including, but
not limited to those water systems for drinking fountains, all sinks, showers, bath tubs,
residential and commercial kitchen equipment, ice machines, and hose bibbs, as applicable to
the project, and that lead sheet flashing used in through roof plumbing penetration applications
is the only lead on the Project.

______________________________________________

Company

______________________________________________

Printed Name

______________________________________________

Signature

STATE OF TEXAS

COUNTY OF ______________

Subscribed and sworn to before me this _____ day of _______________________, 20____.

Notary Public: ______________________________________

State of ___________________________________________

Commission expiration: ______________________________

Seal

NOTE: THIS DOCUMENT MUST BE EXECUTED AND SUBMITTED AT PROJECT CLOSE-OUT

END OF SECTION
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SECTION 00 40 17 - CERTIFICATION OF CRIMINAL HISTORY RECORD INFORMATION REVIEW BY
CONTRACTOR-EMPLOYER

GENERAL

CERTIFYING AFFIDAVIT SUBMITTED TO:

Owner : Alamo Colleges District 

Owner 's Address:
2222 N. Alamo St .
San Antonio , Texas 78215 .

Project Name: WFAC Black Box Addition 

Project Address:
1801 Martin Luther King Dr .
San Antonio, Texas  78203.

The completion of Conflict of Interest Questionnaire is not needed if the person is an employee
of a governmental entity and is acting in the employee’s official capacity.

STATE OF TEXAS

COUNTY OF __________

(1) Undersigned representative, on behalf of the contracting firm identified below, swears and
affirms to Alamo Colleges District (the Owner) that such firm has obtained, reviewed and
verified, from a law enforcement or criminal justice agency or a private entity that is consumer
reporting agency governed by the Fair Credit Reporting Act (15 U.S.C. §§ 1681 et seq.) the
criminal history record information of all employees hired before January 1, 2008, who (a)
have or will have continuing duties related to the contracted services, and (b) have or will have
direct contact with students. Such employees are identified by name on Schedule A (the
Contractor shall provide and attach hereto). Undersigned further swears and affirms no
employees who meet the requirements of (a) and (b) herein and/or identified on Schedule A
have been convicted of any offense identified in Section 22.085 of the Texas Education Code.

(2) Undersigned representative, on behalf of the contracting firm identified below, swears and
affirms to the Owner, that such firm has obtained, reviewed and verified, from Texas
Department of Public Safety criminal clearinghouse, the national criminal history record
information of all employees hired on or after January 1, 2008, who (a) have or will have
continuing duties related to the contracted services, and (b) have or will have direct contact with
students. Such employees are identified by name on Schedule B (the Contractor shall provide
and attach hereto). Undersigned further swears and affirms no employees who meet the
requirements of (a) and (b) herein and/or identified on Schedule B have been convicted of any
offense identified in Section 22.085 of the Texas Education Code.

(3) Undersigned firm swears and covenants that no present or future employee will provide
services to the Project that involve direct contact with students unless and until such
employee's national criminal history record information has been reviewed and cleared as
required by Paragraph (2) above, and an updated Certification has submitted by the contracting
firm to the Owner with an updated Schedule B identifying such employees. In the event of an
emergency, an employee who has not been previously certified may only provide services that
involve direct contact with students if such employee is escorted by a representative of the
Owner .

(4) Undersigned firm swears and covenants that, upon receipt of information, directly or
indirectly, that any employee of the contracting firm has been convicted of an offense identified
in Section 22.085 of the Texas Education Code, the contracting firm will immediately remove
such employee from the Project and notify the Owner.

(5) Furthermore, if requested by the Owner, the name, driver's license number, and any other
information required by the DPS will be submitted to Owner for any person on either Schedule
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A or Schedule B.

________________________, being duly sworn, affirms and certifies that they are the
_________________________________ (position) of ________________________
(contracting firm), and that all statements and acknowledgements contained herein are true and
correct, and that they have the authority to bind such firm to the covenants set out above.

Signature: __________________________________________________________________

NOTARIZATION

Subscribed and sworn to before me this _____ day of _______________________, 20____.

Notary Public: ______________________________________

State of ___________________________________________

Commission expiration: ______________________________

Seal

END OF SECTION
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SECTION 00 40 18 - CONFLICT OF INTEREST QUESTIONNAIRE

GENERAL
INSTRUCTIONS

According to Texas Local Government Code, Chapter 176, Section 176.006 (176 LGC
176.006), a person or an agent of a person who contracts or seeks to contract for the sale or
purchase of property, goods, or services with Alamo Colleges District, as a Local Government
Entity (i.e. county, municipality, school district, charter school, or junior college district) must file
a completed Conflict of Interest Questionnaire with the Owner’s Legal Department not later than
the seventh business day after the date that the person begins contract discussions or
negotiations with the Owner or submits to the Owner an application, response to a request for
proposals or bids, correspondence, or another writing related to a potential agreement with the
Owner.
Conflict of Interest Questionnaire is required to be filed annually by September 1 as long as the
person or the agent of the person continues to contract or seek to contract for the sale or
purchase of property, goods, or services with the Owner or not later than the 7th business day
after the date the originally filed questionnaire becomes incomplete or inaccurate.
The completion of Conflict of Interest Questionnaire is not needed if the person is an employee
of a governmental entity and is acting in the employee’s official capacity.

EXPLANATION OF THE CONFLICT OF INTEREST QUESTIONNAIRE:
1. Name of person doing business with the Owner.
2. Check the box if you are filing an update to a previously filed questionnaire.
3. Describe each affiliation or business relationship with an employee or contractor of the
Owner  who makes recommendations to an officer of the Owner  with respect to expenditure of
money. If no affiliation or business relationship exists, state “NONE.”
Examples:

If your spouse, parent, or child is the Owner ’s Director of Purchasing and a bid is
being submitted to the Purchasing Department, this relationship must be reported.
If your spouse, parent, or child is the Principal at a school and your business may sell
items directly to that school, this relationship must be reported.
If you or your spouse, parent, or child is in business with an employee of the Owner 
who would be making a recommendation concerning a purchase or sales transaction
involving you, the relationship must be reported.
If you employ or do business with a spouse, parent, or child of an employee of the
Owner  who would be making a recommendation concerning a purchase or sales
transaction involving you, the relationship must be reported.
If you are an employee of the Owner  and would be making a recommendation
concerning a purchase or sales transaction involving you, the relationship must be
reported.
If your spouse, parent, or child is a teacher that does not make recommendations
concerning purchasing or sales transactions, this relationship should not be reported.
If your spouse, parent, or child is a Principal at a school and a bid is being considered
by a separate department such as Facilities Planning (Construction Department), this
relationship should not be reported.

4. Describe each affiliation or business relationship with a person who is an officer of the Owner 
and who appoints or employs am officer of the Owner  that is the subject of this questionnaire. If
no affiliation or business relationship exists, state “NONE.”

Example:
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If you or your spouse, parent, or child is related to, employs, or is in business with an
officer of the Owner  or their spouse, parent, or child, this relationship must be
reported.

5. Name of officer with whom you have an affiliation or business relationship.
For each person listed under question #4, complete page 2. If answers to A, B, and C are NO,
indicate the name of the Owner's officer, but do not complete section D.
Describe other affiliation or business relationship that might cause a conflict of interest.

Example:
If your neighbor or friend is an employee of the Owner that would be making a
recommendation concerning a purchase or sales transaction involving you and you feel
that your relationship with this employee could affect their recommendation, this
relationship must be reported.
If any other situation exists that would result in a conflict of interest, the relationship must
be reported.

7. Sign and date this form.
SUBMIT THE COMPLETED FORM TO THE OWNER. IF ANY DISCLOSURES ARE INDICATED
UNDER QUESTIONS #3 OR #4, THE FORM WILL BE POSTED ON THE OWNER ’S WEBSITE.

END OF SECTION
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SECTION 00 40 20 - CERTIFICATE OF INTERESTED PARTIES

CERTIFICATE OF INTERESTED PARTIES – FORM 1295

GENERAL

Alamo Colleges District , as a public college , is required to comply with Texas Government
Code Section 2252.908, Disclosure of Interested Parties. Section 2252.908 prohibits Alamo
Colleges District  from entering into a contract resulting from a Request For Proposals (RFP)
with a business entity unless the business entity submits a Disclosure of Interested Parties
(Form 1295) to Alamo Colleges District  at the time business entity submits the signed contract.
The Texas Ethics Commission has adopted rules requiring the business entity to file Form 1295
electronically with the Texas Ethics Commission.

DEFINITIONS (AS DEFINED IN TEXAS GOVERNMENT CODE SEC. 2252.908):

"Business entity" means any entity recognized by law through which business is conducted,
including a sole proprietorship, partnership, or corporation.

"Governmental entity" means a municipality, county, public school district, or special-purpose
district or authority.

"Interested party" means a person who has a controlling interest in a business entity with whom
a governmental entity or state agency contracts or who actively participates in facilitating the
contract or negotiating the terms of the contract, including a broker, intermediary, adviser, or
attorney for the business entity.

"State agency" means a board, commission, office, department, or other agency in the
executive, judicial, or legislative branch of state government. The term includes an institution of
higher education as defined by Section 61.003, Education Code.

INSTRUCTIONS

Electronically complete and submit using the Texas Ethics Commission’s online filing
application. Print a copy of Form 1295, sign, have notarized, and, with a copy of the Certificate
of Filing, submit with Proposal documentation.

As a business entity, each vendor must electronically complete, print, sign, notarize, and submit
Form 1295 and the Certification of Filing with their proposals even if no interested parties exist.

File Form 1295 with the Texas Ethics Commission (TEC) using the online filing application,
which can be found at https://www.ethics.state.tx.us/whatsnew/elf_info_form1295.htm.
Proposers must use the filing application on the Texas Ethics Commission’s website to enter
the required information on Form 1295. Proposers must print a copy of the completed form,
which includes a certification of filing containing a unique certification number. Form 1295 shall
be signed by an authorized agent of the business entity and notarized.

Submit the completed Form 1295 with the certification of filing with Alamo Colleges District  by
attaching the completed form to the vendor’s solicitation response.

Alamo Colleges District  must acknowledge the receipt of the filed Form 1295 by notifying the
Texas Ethics Commission of the receipt of the filed Form 1295 no later than the 30th day after
the date the contract binds the parties to the contract. After Alamo Colleges District 
acknowledges the Form 1295, the Texas Ethics Commission will post the completed Form
1295 to its website within seven business days after receiving notice from Alamo Colleges
District .

END OF SECTION
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SECTION 00 45 00 - SELECTION CRITERIA AND CONTRACTOR INFORMATION

GENERAL
SELECTION CRITERIA

Proposals are to include information requested in this Section in sequence and format
prescribed. In addition to and separate from requested information, offerors submitting
proposals may provide supplementary materials further describing their capabilities and
experience.
Following deadline for receipt, Owner’s staff will receive, publicly open, and read aloud the
names of the offerors and, if any are required to be stated, all prices stated in the proposals.
Owner’s staff will recommend that Owner select a construction contractor from the respondents
to this Request for Proposals or reject all proposals.
Recommended ranking shall be based on data furnished by Offerors in response to Request for
Proposals.  following is a list of criteria and weight for each criterion.  Unless modified by
addendum prior to opening of proposals, following listing of criteria and weight of criteria shall
be utilized by Owner  pursuant to Texas Government Code Chapter 2269, Subchapter D :

POINTS  CRITERIA
44  Price Components
22  Offeror's Experience and Reputation
14 Offeror's Past Performance with Owner

10  Subcontractors & Supplies - Small Minority and/or Women Business Enterprise
(SMWBE)

14  Project Management Performance and Resources

All responses in proposal may be used to help Owner  select Contractor  based on these criteria.
Owner  reserves the right to verify accuracy and completeness of all responses by utilizing any
information available to Owner  without regard to whether such information appears in proposal.

CONTRACTOR INFORMATION
Please provide the following information concerning your firm:
A. Offeror Information

1. Name of firm
2. Business address
3. Telephone number
4. Fax number
5. Type of organization (individual, partnership, corporation, association).
6. Number of permanent employees. (Employees hired for the duration of a specific
project or under a fixed-term contract are not considered permanent employees for
purposes of this proposal).

i. Home office
ii. Field

7. Primary contact person for Owner inquiries.
8. Main office location (if different than above).
Describe any substantial changes in ownership of your firm during the past five (5) years.
How many years has your firm operated under its current form of business organization?
List all professional or industry organizations in which your firm or its principals are
members.
In order to assist the Owner in determining whether any conflicts of interest exist, please
describe any business or family relationships between any member of the Owner ’s Board
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Snapshot
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of Trustees  and:
1. your firm;
2. any principal of your firm;
3. any subcontractor you are considering using to perform any portion of the project
work; or
4. any principal of such subcontractor.
5. List all Mechanical, Electrical, and Plumbing subcontractors that your firm intends
to use for this project.

B. Personnel Information
Provide brief resumes (two page limit) for the individuals listed below:
1. Principals/ Corporate Officers:

i. President
ii. Vice President
iii. Partners

2. Project Management Candidates
i. Project Manager
ii. Superintendent

For the Project Manager and Superintendent candidates, please list up to two (2) people
you consider qualified for each position. Please also provide a list of the principal duties
and responsibilities you anticipate assigning to the Project Manager and to the
Superintendent.

C. Higher Education Projects
List all Higher Education  building projects your firm has completed within the past five (5)
years, and for each project list the following information:

1. Project owner
2. Brief description of the project
3. Client, client contact person, and telephone number
4, Date construction completed
5. Managing Principal
6. Project Architect or Engineer

For the ten (10) largest projects please also provide the following information:
1. Original contract amount
2. Final contract amount
3, Number of change orders

D. Non-Higher Education Projects (Optional)
List up to five (5) major non- Higher Education  building projects your firm has completed
within the past five years, and for each project list:.

1. Name and location of the project
2. Brief description of the project
3. Client, client contact, and telephone number
4 . Final contract amount
5. Date construction completed
6. Managing Principal
7. Project Architect or Engineer

E. Claims and Litigation
1. Identify any claims or suits, if any, brought against your firm within the last five (5)
years.
2. Describe all instances in which your firm was unable to complete the work under a
contract.
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3. Identify any judgments, claims arbitration proceedings or suits pending or outstanding
against your firm or its officers.
4. Identify any lawsuits filed or arbitration requested by your firm with respect to
construction contracts of your firm.

F. Current Work Load
Provide the following information for the five (5) largest projects you currently have under
contract:

1. Project name
2. Location
3. Owner
4. Architect
5. Current contract amount
6. Percent complete
7. Specified contract completion date

G. Financial Information
Provide the following financial information regarding your firm:

1. Total amount of work performed as general contractor for each of the past five (5)
years.
2. Bonding capacity

i. Per project
ii. Aggregate

3. Bank reference(s)
i. Individual, title
ii. Name of bank
iii. Address
iv. Telephone

4. Bonding company reference(s).
i. Individual, title
ii. Name of bonding company
iii. Address
iv. Telephone

5. Dunn & Bradstreet rating, if available
H. Safety Record

Describe your organization’s safety program and provide your worker’s compensation
experience modification factor. List any safety awards your organization has received
within the past five (5) years.

I. Execution
The foregoing is true and correct. Owner , or any authorized representative of Owner , is
authorized by the undersigned to contact any firm, institution, or person listed above to
obtain information about our firm's services, financial condition, and any other information
which Owner  might determine as being desirable.
Offeror: _________________________________________________________________
By:

Signature: ___________________________________________________________
Printed Name: _______________________________________________________
Title: _______________________________________________________________

END OF SECTION
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SECTION 00 45 19 - NON-COLLUSION AFFIDAVIT

STATE OF TEXAS

COUNTY OF ________

AFFIDAVIT

By submission of this proposal, the undersigned certifies that:
a.     This proposal has been independently arrived at without collusion with any other
offeror or with any other competitor;
b.     This proposal has not been knowingly disclosed and will not be knowingly disclosed,
to any other offeror competitor or potential competitor, prior to the opening of proposals for
this project;
c.     No attempt has been or will be made to induce any other person, partnership or
corporation to submit or not submit a proposal;
d.     The undersigned certifies that he is fully informed regarding the accuracy of the
statements contained in this certification, and that the penalties herein are applicable to
the offeror as well as to any person signing in his behalf.

Company: __________________________________________________________________

Printed Name: ______________________________________________________________

Signature: __________________________________________________________________

NOTARIZATION

Sworn to and subscribed before me at ____________________________, Texas, this the
_______ day of ___________________________, 20__.

Notary Public in and for ______________ County, Texas

Commission Expires: ____________________________

NOTE: THIS FORM MUST BE EXECUTED AND SUBMITTED WITH PROPOSAL

END OF SECTION
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SECTION 00 50 00 - TEXAS STATUTORY PERFORMANCE BOND

BOND NO.: __________

(PENALTY OF THIS BOND MUST BE 100% OF CONTRACT AMOUNT)

KNOW ALL MEN BY THESE PRESENTS, THAT:

that ___________________________________________ (hereinafter called the Principal), as
principal, and ____________________________________________ a corporation organized
and existing under the laws of the State of _______________ authorized and admitted to do
business in the State of Texas and licensed by the State of Texas to execute bonds as Surety
(hereinafter called the Surety), as Surety, are held and firmly bound unto
___________________________________________________________________________
__________________________________________________ (hereinafter called the Obligee)
in the amount of __________________________________ U.S. Dollars ($_______________)
for the payment whereof, the said Principal and Surety bind themselves, and their heirs,
administrators, executors, successors and assigns, jointly and severally, firmly by these
presents.

WHEREAS,

the Principal has entered into a certain written contract with the Obligee, dated the _____

day of _______________, 20__, for

Name of Offeror ( Contractor ): ___________________________________

Project Name: WFAC Black Box Addition 

Owner 's Name: Alamo Colleges District 

Attn: Kendrick Wright - LAN 

which contract is hereby referred to and made a part hereof as fully and the same extent as if
copied at length herein.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH,

that if the said Principal shall faithfully perform the work in accordance with the plans,
specifications and contract documents, then this obligation shall be void; otherwise to remain in
full force and effect.

PROVIDED, HOWEVER,

that this bond is executed pursuant to the provisions of Chapter 22.53 of the Texas
Government Code and all liabilities on this bond shall be determined in accordance with the
provisions of said Chapter to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF,

the said Principal and Surety have signed and sealed this Instrument this _____ day of
_______________, 20__.

Principal: _____________________________________________

Witness: ______________________________________________

Witness: ______________________________________________

Attorney-in-Fact:  _______________________________________

Surety Address: ________________________________________

Surety City, State, ZIP: ___________________________________

Surety Telephone: ______________________________________

END OF SECTION
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SECTION 00 50 01 - TEXAS STATUTORY PAYMENT BOND

BOND NO.: __________

(PENALTY OF THIS BOND MUST BE 100% OF CONTRACT AMOUNT)

KNOW ALL MEN BY THESE PRESENTS,

that: ___________________________________________ (hereinafter called the Principal), as
principal, and_____________________________________________ a corporation organized
and existing under the laws of the State of ____________________ authorized and admitted to
do business in the State of Texas and licensed by the State of Texas to execute bonds as
Surety (hereinafter called the Surety), as Surety, are held and firmly bound unto
___________________________________________________________________________
__________________________________________________ (hereinafter called the Obligee)
in the amount of ___________________________________ U.S. Dollars ($______________)
for the payment whereof, the said Principal and Surety bind themselves, and their heirs,
administrators, executors, successors and assigns, jointly and severally, firmly by these
presents.

WHEREAS,

the Principal has entered into a certain written contract with the Obligee, dated the _____ day
of ___________, 20__ for:

Name of Offeror ( Contractor ): _________________________________________

Project Name: WFAC Black Box Addition 

Owner 's Name: Alamo Colleges District 

Attn: Kendrick Wright - LAN 

which contract is hereby referred to and made a part hereof as fully and the same extent as if
copied at length herein.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH,

that if the said Principal shall pay all claimants supplying labor and material to him or a
Subcontractor in the prosecution of the work provided for in said contract, then this obligation
shall be void; otherwise to remain in full force and effect.

PROVIDED,

that the bond is executed pursuant to the provisions of Chapter 22.53 of the Texas Government
Code and liabilities on this bond to claimants shall be determined in accordance with the
provisions of said Chapter to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF,

END OF SECTION
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SECTION 00 65 01 - PROPOSAL EVALUATION WAIVER

GENERAL
NOTICE:

By submitting a Proposal, the proposer indicated below agrees to waive any claim it has or may
have against the Owner, the Architect, the Engineers, the Consultants, and their respective
employees, arising out of or in connection with the administration, evaluation, or
recommendation of any proposal. The proposer further agrees the Owner reserves the right to
waive any requirements under the proposal documents or the Contract Documents, with
regards to acceptance or rejection of any proposals, and recommendation or award of the
contract.
NOTE:  The Statement of Affirmation Must Be Notarized.

STATEMENT OF AFFIRMATION
“The undersigned affirms that he/she is duly authorized to execute this waiver by the person(s)
or business entity making the proposal.
Firm's Name: ________________________________________________________________
Address: ___________________________________________________________________
Proposer’s Name: __________________________________ Position/Title: ______________
Proposer's Signature: ________________________________ Date: ____________________

NOTARIZATION
Subscribed and sworn to me on this _____ day of ______________
Notary Public: __________________________________________
Commission Expiration: __________________________________

NOTE: THIS DOCUMENT MUST BE SUBMITTED WITH PROPOSAL
END OF SECTION
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SECTION 00 65 19.16 - AFFIDAVIT OF RELEASE OF LIENS FORM

GENERAL

SUMMARY

Document Includes: Applicability and use of statutory Waiver and Release of Lien forms
promulgated by the Legislature of the State of Texas for construction projects in Texas.

STATUTORY REGULATIONS

Texas Property Code, Chapter 53, Subchapter L, Sections 53.281 through 53.287 (includes the
standard forms attached herewith immediately following this section):

Form 1: Conditional Waiver and Release on Progress Payment.
Form 2: Unconditional Waiver and Release on Progress Payment.
Form 3: Conditional Waiver and Release on Final Payment.
Form 4: Unconditional Waiver and Release on Final Payment.

SELECTION AND USE OF WAIVER AND RELEASE OF LIENS FORM

Submit the applicable form, legally executed (filled out, signed, and dated) and notarized, for
each occasion required. Refer to the Agreement and Section 01 29 00 - Payment Procedures .

The wording of these forms is prescribed by the State of Texas. Questions regarding the use,
execution, etc. should be directed to user's own attorney experienced in construction or lien
law. This document does not render legal advice.

If the Contract Documents do not explicitly require submittal of Waivers and Releases of Liens
for each payment, Owner  reserves the right, at its sole discretion, to require applicable Waivers
and Releases of Liens, executed and notarized, for payment applications.

NOTE: The attached forms are duplicated verbatim (without editing) from Chapter 53 Property
Code Sec. 53.284 (b), added by Acts 2011, 82nd Leg., R.S., Ch. 271 (H.B. 1456), Sec. 3,
effective January 1, 2012.
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FORM 1: CONDITIONAL WAIVER AND RELEASE ON PROGRESS PAYMENT

PROJECT: WFAC BLACK BOX ADDITION 

OWNER : ALAMO COLLEGES DISTRICT 

ARCHITECT 'S PROJECT NUMBER: 230462 

     On receipt by the signer of this document of a check from _______________ (maker of
check) in the sum of $______________ payable to __________________ (payee or payees of
check) and when the check has been properly endorsed and has been paid by the bank on
which it is drawn, this document becomes effective to release any mechanic's lien right, any
right arising from a payment bond that complies with a state or federal statute, any common law
payment bond right, any claim for payment, and any rights under any similar ordinance, rule, or
statute related to claim or payment rights for persons in the signer's position that the signer has
on the property of Alamo Colleges District  (the Owner ) located at ( 1801 Martin Luther King Dr ,
San Antonio , Texas 78203  to the following extent:
______________________________________________________________(job description).

     This release covers a progress payment for all labor, services, equipment, or materials
furnished to the property or to ____________________________ (person with whom signer
contracted) as indicated in the attached statement(s) or progress payment request(s), except
for unpaid retention, pending modifications and changes, or other items furnished.

     Before any recipient of this document relies on this document, the recipient should verify
evidence of payment to the signer.

     The signer warrants that the signer has already paid or will use the funds received from this
progress payment to promptly pay in full all of the signer's laborers, subcontractors,
materialmen, and suppliers for all work, materials, equipment, or services provided for or to the
above referenced project in regard to the attached statement(s) or progress payment
request(s).

Date: ______________________________________________________________________

Company Name: _____________________________________________________________

Signature:  __________________________________________________________________

Title: _______________________________________________________________________
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FORM 2: UNCONDITIONAL WAIVER AND RELEASE ON PROGRESS PAYMENT

NOTICE:

This document waives rights unconditionally and states that you have been paid for giving up
those rights. It is prohibited for a person to require you to sign this document if you have not
been paid the payment amount set forth below. If you have not been paid, use a conditional
release form.

PROJECT: WFAC BLACK BOX ADDITION 

OWNER : ALAMO COLLEGES DISTRICT 

ARCHITECT 'S PROJECT NUMBER: 230462 

     The signer of this document has been paid and has received a progress payment in the sum
of $________________ for all labor, services, equipment, or materials furnished to the property
or to ____________________________ (person with whom signer contracted) on the property
of Alamo Colleges District  (the Owner ) located at 1801 Martin Luther King Dr , San Antonio ,
Texas 78203  to the following extent:
______________________________________________________________(job description).

     The signer therefore waives and releases any mechanic's lien right, any right arising from a
payment bond that complies with a state or federal statute, any common law payment bond
right, any claim for payment, and any rights under any similar ordinance, rule, or statute related
to claim or payment rights for persons in the signer's position that the signer has on the above
referenced project to the following extent: __________________________________________
___________________________________________________________________________

     This release covers a progress payment for all labor, services, equipment, or materials
furnished to the property or to ____________________________ (person with whom signer
contracted) as indicated in the attached statement(s) or progress payment request(s), except
for unpaid retention, pending modifications and changes, or other items furnished.

     The signer warrants that the signer has already paid or will use the funds received from this
progress payment to promptly pay in full all of the signer's laborers, subcontractors,
materialmen, and suppliers for all work, materials, equipment, or services provided for or to the
above referenced project in regard to the attached statement(s) or progress payment
request(s).

Date: ______________________________________________________________________

Company Name: _____________________________________________________________

Signature:  __________________________________________________________________

Title: _______________________________________________________________________
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FORM 3: CONDITIONAL WAIVER AND RELEASE ON FINAL PAYMENT

PROJECT: WFAC BLACK BOX ADDITION 

OWNER : ALAMO COLLEGES DISTRICT 

ARCHITECT 'S PROJECT NUMBER: 230462 

     On receipt by the signer of this document of a check from ________________(maker of
check) in the sum of $_________________________ payable to: ________________ (payee
or payees of check) and when the check has been properly endorsed and has been paid by the
bank on which it is drawn, this document becomes effective to release any mechanic's lien
right, any right arising from a payment bond that complies with a state or federal statute, any
common law payment bond right, any claim for payment, and any rights under any similar
ordinance, rule, or statute related to claim or payment rights for persons in the signer's position
that the signer has on the property of Alamo Colleges District  (the Owner ) located at 1801
Martin Luther King Dr , San Antonio , Texas 78203  to the following extent:
______________________________________________________________
______________________________________________________________ (job description).

     This release covers the final payment to the signer for all labor, services, equipment, or
materials furnished to the property or to ______________________ (person with whom signer
contracted).

     Before any recipient of this document relies on this document, the recipient should verify
evidence of payment to the signer.

     The signer warrants that the signer has already paid or will use the funds received from this
final payment to promptly pay in full all of the signer's laborers, subcontractors, materialmen,
and suppliers for all work, materials, equipment, or services provided for or to the above
referenced project up to the date of this waiver and release.

Date: ______________________________________________________________________

Company Name: _____________________________________________________________

Signature:  __________________________________________________________________

Title: _______________________________________________________________________
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FORM 4: UNCONDITIONAL WAIVER AND RELEASE ON FINAL PAYMENT

NOTICE:

This document waives rights unconditionally and states you have been paid for giving up those
rights. It is prohibited for a person to require you to sign this document if you have not been
paid the payment amount set forth below. If you have not been paid, use a conditional release
form.

PROJECT: WFAC BLACK BOX ADDITION 

OWNER : ALAMO COLLEGES DISTRICT 

ARCHITECT 'S PROJECT NUMBER: 230462 

The signer of this document has been paid in full for all labor, services, equipment, or materials
furnished to the property or to ____________________________ (person with whom signer
contracted) on the property of Alamo Colleges District  (the Owner ) located at 1801 Martin
Luther King Dr , San Antonio , Texas 78203  to the following extent:
_____________________________________________________________________
______________________________________________________________(job description).

     The signer therefore waives and releases any mechanic's lien right, any right arising from a
payment bond that complies with a state or federal statute, any common law payment bond
right, any claim for payment, and any rights under any similar ordinance, rule, or statute related
to claim or payment rights for persons in the signer's position.

     The signer warrants that the signer has already paid or will use the funds received from this
final payment to promptly pay in full all of the signer's laborers, subcontractors, materialmen,
and suppliers for all work, materials, equipment, or services provided for or to the above
referenced project up to the date of this waiver and release.

Date: ______________________________________________________________________

Company Name: _____________________________________________________________

Signature:  __________________________________________________________________

Title: _______________________________________________________________________

END OF SECTION
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SECTION 00 70 00 - CONDITIONS OF THE CONTRACT

I.     CONSTRUCTION CONTRACT AGREEMENT

1.1 GENERAL

A. Contract for the construction of the project shall be executed by the successful Offeror on the
2017 Edition of AIA Document A133 Standard Form of Agreement Between Owner and
Construction Manager as Constructor . Said contract, fully executed, shall be delivered to
Owner  within ten (10) days of receipt of said contract.

II.     CONDITIONS OF THE CONTRACT

2.1 GENERAL AND SUPPLEMENTARY CONDITIONS

A. AIA Document A201 The General Conditions of the Contract for Construction 2017  Edition, as
modified by Section 00 73 00 - Supplementary Conditions,  is made a part of the Contract
Documents.

2.2 REQUIREMENTS

A. Contractor is specifically directed, as a condition of the Contract, to acquaint themselves with
the Articles of the General Conditions and to notify and apprise its subcontractors and other
entities of the conditions governing the Contract for Construction.

B. No contractual adjustments shall be due for failure of each entity to fully acquaint itself with the
General Conditions.

C. Provisions of General and Supplementary Conditions and Division 01 General Requirements
apply to work specified in each Section of the Contract Specifications and indicated on Contract
Drawings.

III.     AVAILABILITY

3.1 GENERAL

A. Failure to obtain and examine these documents in no way relieves Contractor , Subcontractors,
Sub-subcontractors, and material suppliers of responsibilities incorporated in the Agreement.

3.2 DOCUMENTS SOURCES

A. A.I.A. Documents may be obtained from the nearest local chapter of the American Institute of
Architects. Copies may also be obtained from local architects' supplies stores.

END OF SECTION
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SECTION 00 73 43 - WAGE RATE REQUIREMENTS (TEXAS)

GENERAL

REGULATIONS

The following information is from Chapter 2258 Texas Government Code:
Effective March 01, 2016.

2258.021. RIGHT TO BE PAID PREVAILING WAGE RATES.

(a) A worker employed on a public work by or on behalf of the state or a political subdivision of
the state shall be paid:

(1) not less than the general prevailing rate of per diem wages for work of a similar
character in the locality in which the work is performed; and
(2) not less than the general prevailing rate of per diem wages for legal holidays and
overtime work.

(b) Subsection (a) does not apply to maintenance work.

(c) A worker is employed on public work for the purposes of this section if the worker is
employed by a contractor or subcontractor in the execution of a contract for the public work with
the state, a political subdivision of the state, or any officer or public body of the state or a
political subdivision of the state.

2258.023. PREVAILING WAGE RATES TO BE PAID BY CONTRACTOR AND
SUBCONTRACTOR; PENALTY.

(a) The contractor who is awarded a contract by a public body or a subcontractor of the
contractor shall pay not less than the rates determined under Section 2258.022 to a worker
employed by it in the execution of the contract.

(b) A contractor or subcontractor who violates this section shall pay to the state or a political
subdivision of the state on whose behalf the contract is made, $60 for each worker employed
for each calendar day or part of the day that the worker is paid less than the wage rates
stipulated in the contract. A public body awarding a contract shall specify this penalty in the
contract.

(c) A contractor or subcontractor does not violate this section if a public body awarding a
contract does not determine the prevailing wage rates and specify the rates in the contract as
provided by Section 2258.022.

(d) The public body shall use any money collected under this section to offset the costs incurred
in the administration of this chapter.

(e) A municipality is entitled to collect a penalty under this section only if the municipality has a
population of more than 10,000.

2258.051. DUTY OF PUBLIC BODY TO HEAR COMPLAINTS AND WITHHOLD PAYMENT.

A public body awarding a contract, and an agent or officer of the public body, shall:
(1) take cognizance of complaints of all violations of this chapter committed in the
execution of the contract; and
(2) withhold money forfeited or required to be withheld under this chapter from the
payments to the contractor under the contract, except that the public body may not
withhold money from other than the final payment without a determination by the public
body that there is good cause to believe that the contractor has violated this chapter.

WAGE RATES

Refer to Section 00 73 46 - Wage Determination Schedule for applicable Wage Rates.

END OF SECTION
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SECTION 01 10 00 - SUMMARY

PART 1 GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes: Requirements including, but not limited to:

1. Project information.
2. Work covered by Contract Documents.
3. Type of Contract.
4. Work by Owner.
5. Work under separate contracts.
6. Owner-furnished products.
7. Owner-furnished, Contractor-installed products.
8. Access to site.
9. Coordination with occupants.
10. Work restrictions.
11. Specification and Drawing conventions.
12. Construction Schedule.

1.3 PROJECT INFORMATION
A. Project Name: WFAC Black Box Addition
B. Project Location:

1. 1801 Martin Luther King Dr 
2. San Antonio , Texas 

C. Owner: Alamo Colleges District.
D. Architect : PBK Architects, Inc..
E. Additional Project contact information is specified in Section00 01 03 - Project Directory.

1.4 WORK COVERED BY CONTRACT DOCUMENTS
A. The Work of Project is defined by the Contract Documents and consists of the alteration  of SPC

- WFAC Blackbox Addition with scope as indicated on Drawings and Project Manual; consisting
of the demolition, construction and alteration of the existing Watson Fine Arts Center building
and surrounding site as outlined in the drawings. Project consists of the addition of a blackbox
theater, support spaces and new lobby spaces to the building .

1.5 TYPE OF CONTRACT
A. Project will be constructed under a Competative Sealed Proposal (CSP) contract .

1.6 WORK BY OWNER AND UNDER SEPARATE CONTRACTS
A. Cooperate fully with Owner so Work may be carried out smoothly, without interfering with or

delaying the work or work by Owner. Coordinate the Work with Work performed by Owner.
B. Owner  reserves the right to let separate contract for Work outside of the scope of this Contract.

Cooperate fully with separate contractors so Work on those contracts may be carried out
smoothly, without interfering with or delaying Work under this Contract or other contracts.
Coordinate the Work of this Contract with Work performed under separate contracts.

C. Purchase Contracts: Owner reserves the right to negotiate purchase contracts with suppliers of
material and equipment that may be incorporated into the Work. Owner will assign these
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purchase contracts to Contractor. Include costs for purchasing, receiving, handling, storage if
required, and installation of material and equipment in the Contract Sum, unless otherwise
indicated.
1. Contractor's responsibilities are same as if Contractor had negotiated purchase contracts,

including responsibility to renegotiate purchase and to execute final purchasing
agreements.

D. Owner-Furnished, Contractor-Installed Products (OFCI): Owner will furnish products indicated.
The Work includes receiving, unloading, handling, storing, protecting, and installing Owner
furnished products and making building services connections when applicable.

E. Owner Furnished Products: Coordinate with Owner.
1.7 ACCESS TO SITE

A. General: Contractor shall have full use of Project site for construction operations during
construction period. Contractor's use of Project site is limited only by Owner's right to perform
work or to retain other contractors on portions of Project.

B. General: Contractor shall have limited use of Project site for construction operations as
indicated on Drawings by the Contract limits and as indicated by requirements of this Section.

C. Use of Site: Limit use of Project site to Work in areas and areas within the Contract limits
indicated. Do not disturb portions of site beyond areas in which the Work is indicated.
1. Limits:

a. Drawings indicate the limits of the construction operations.
b. Limit site disturbance, including earthwork and clearing of vegetation, to 40 feet (12.2

m) beyond building perimeter; 10 feet (3 m) beyond surface walkways, patios, surface
parking, and utilities less than 12 inches (300 mm) in diameter; 15 feet (4.5 m)
beyond primary roadway curbs and main utility branch trenches; and 25 feet (7.6 m)
beyond constructed areas with permeable surfaces (such as pervious paving areas,
stormwater detention facilities, and playing fields) that require additional staging
areas in order to limit compaction in the constructed area.

2. Driveways, Walkways, and Entrances: Keep driveways, parking areas, drop off points,
loading areas, and entrances serving premises clear and available to Owner, Owner's
employees, students, and emergency vehicles at all times. Do not use these areas for
parking or storage of materials.
a. Schedule deliveries to minimize use of driveways and entrances by construction

operations.
b. Schedule deliveries to minimize space and time requirements for storage of materials

and equipment on-site.
D. Condition of Existing Building: Maintain portions of existing building affected by construction

operations in weathertight condition throughout construction period. Repair damage caused by
construction operations.

1.8 COORDINATION WITH OCCUPANTS
A. Full Owner Occupancy: Owner will occupy site and adjacent building(s) during entire

construction period. Cooperate with Owner during construction operations to minimize conflicts
and facilitate Owner usage. Perform Work to prevent interference with Owner's day to day
operations. Maintain existing exits unless otherwise indicated.
1. Maintain access to existing walkways, corridors, and other adjacent occupied or used

facilities. Do not close or obstruct walkways, corridors, or other occupied or used facilities
without written permission from Owner and approval of authorities having jurisdiction.

2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's
operations.
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B. Limited Owner Occupancy of Completed Areas of Construction: Owner reserves the right to
occupy and to place and install equipment in completed portions of the Work, prior to
Substantial Completion of the Work, provided occupancy does not interfere with completion of
the Work. Such placement of equipment and limited occupancy shall not constitute acceptance
of the total Work.
1. Architect shall prepare a Certificate of Substantial Completion for each specific portion of

the Work to be occupied prior to Owner acceptance of the completed Work.
2. Obtain a Certificate of Occupancy from authorities having jurisdiction before limited Owner

occupancy.
3. Before limited Owner occupancy, ensure mechanical and electrical systems are fully

operational, and required tests and inspections and start up procedures are successfully
completed. On occupancy, Owner shall operate and maintain mechanical and electrical
systems serving occupied portions of Work.

4. Upon occupancy, Owner shall assume responsibility for maintenance and custodial
service for occupied portions of Work.

1.9 WORK RESTRICTIONS
A. Work Restrictions: Comply with restrictions on construction operations. Comply with limitations

on use of public streets and with other requirements of Authorities Having Jurisdiction (AHJ).
B. On-Site Work Hours: Limit Work in the existing building to normal working hours, Monday

through Friday, unless otherwise indicated. Coordinate with Owner when it is necessary to
extend working hours or Work on weekends.

C. Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or
others unless permitted under the following conditions and after providing temporary utility
services according to requirements indicated:
1. Notify Owner not less than two weeks in advance of proposed utility interruptions.
2. Obtain Owner’s written permission before proceeding with utility interruptions.

D. Noise, Vibration, and Odors: Coordinate operations that result in high levels of noise and
vibration, odors, or other disruption to Owner occupancy with Owner.
1. Notify Owner not less than two weeks in advance of proposed disruptive operations.
2. Obtain Owner's written permission before proceeding with disruptive operations.

E. Controlled Substances, Firearms, and Explosive Devices: Use of tobacco products, controlled
substances, firearms, and explosive devices on the site is not permitted.

F. Employee Identification: Provide identification tags for Contractor personnel working on site.
Require personnel to use identification tags at all times.

G. Employee Screening: Comply with Owner's requirements for drug and background screening of
Contractor personnel working on site.
1. Maintain list of approved screened personnel with Owner's Designated Representative.

1.10 SPECIFICATION AND DRAWING CONVENTIONS
A. Specification Content: Specifications use certain conventions for style of language and intended

meaning of certain terms, words, and phrases when used in particular situations. These
conventions are as follows:
1. Imperative mood and streamlined language are generally used in Specifications. The

words "shall," "shall be," or "shall comply with," depending on context, are implied where a
colon (:) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work
of each Specification section.
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C. Drawing Coordination: Requirements for materials and products identified on Drawings are
described in detail in Specifications. One or more of the following are used on Drawings to
identify materials and products:
1. Terminology: Materials and products are identified by the typical generic terms used in the

individual Specifications Sections.
2. Abbreviations: Materials and products are identified by abbreviations.

PART 2 PRODUCTS
NOT USED

PART 3 EXECUTION
3.1 CONSTRUCTION SCHEDULE

A. Owner has a critical need for the Work to begin upon Notice to Proceed and shall be
Substantially Complete by Month, DD, YYYY. There will be no Extensions of Time due to
weather except in cases of extreme weather (hurricane, tornado, etc.). The impact of each
extreme weather event on schedule shall be discussed by the Architect, Owner, and
Contractor.

END OF SECTION
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SECTION 01 21 00 - ALLOWANCES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:  Administrative and procedural requirements governing allowances.
1. Certain items are specified in the Contract Documents by allowances. Allowances have

been established in lieu of additional requirements and to defer selection of actual
materials and equipment to a later date when direction will be provided to Contractor. If
necessary, additional requirements will be issued by Change Order.

B. Types of allowances include:
1. Lump sum allowances.
2. Unit cost allowances.
3. Quantity allowances.
4. Contingency allowances.
5. Testing and inspecting allowances.

1.3 COORDINATION

A. Coordinate allowance items with other portions of the Work.

1.4 LUMP SUM, UNIT COST, AND QUANTITY ALLOWANCES

A. Allowance shall include cost to Contractor of specific products and materials ordered by Owner
or selected by Architect under allowance and shall include taxes, freight, and delivery to site.

B. Unless otherwise indicated, Contractor's costs for receiving and handling at site, labor,
installation, overhead and profit, and similar costs related to products and materials ordered by
Owner or selected by Architect under allowance shall be included as part of the Contract Sum
and not part of the allowance.

C. Unused Materials: Return unused materials purchased under an allowance to manufacturer or
supplier for credit to Owner, after installation has been completed and accepted.
1. If requested by Architect, retain and prepare unused material for storage by Owner.

Deliver unused material to Owner's storage space as directed.

1.5 CONTINGENCY ALLOWANCES

A. Use the contingency allowance only as directed by Architect for Owner's purposes and only by
Change Orders that indicate amounts to be charged to the allowance.

B. Contractor's related costs for products and equipment ordered by Owner under the contingency
allowance are included in the allowance and are not part of the Contract Sum. These costs
include delivery, installation, taxes, insurance, equipment rental, and similar costs.

C. Change Orders authorizing use of funds from the contingency allowance will include
Contractor's related costs and reasonable overhead and profit margins.

D. At Project closeout, credit unused amounts remaining in the contingency allowance to Owner
by Change Order.

1.6 TESTING AND INSPECTING ALLOWANCES

A. Testing and inspecting allowances include the cost of engaging testing agencies, actual tests
and inspections, and reporting results.

B. The allowance does not include incidental labor required to assist the testing agency or costs
for retesting if previous tests and inspections result in failure. The cost for incidental labor to
assist the testing agency shall be included in the Contract Sum.

C. Costs of services not required by the Contract Documents are not included in the allowance.
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D. At Project closeout, credit unused amounts remaining in the testing and inspecting allowance to
Owner by Change Order.

1.7 ADJUSTMENT OF ALLOWANCES

A. Allowance Adjustment: To adjust allowance amounts, prepare a Change proposal based on the
difference between purchase amount and the allowance, multiplied by final measurement of
work-in-place where applicable. If applicable, include reasonable allowances for cutting losses,
tolerances, mixing wastes, normal product imperfections, and similar margins.
1. Include installation costs in purchase amount only where indicated as part of the

allowance.
2. If requested, prepare explanation and documentation to substantiate distribution of

overhead costs and other margins claimed.
3. Submit substantiation of a change in scope of Work, if any, claimed in Change Orders

related to unit cost allowances.
4. Owner reserves the right to establish the quantity of Work in place by independent

quantity survey, measure, or count.

B. Submit claims for increased costs because of a change in scope or nature of the allowance
described in the Contract Documents, whether for the purchase order amount or Contractor's
handling, labor, installation, overhead, and profit.
1. Do not include Contractor's or subcontractor's indirect expense in the Change Order cost

amount unless it is clearly shown that the nature or extent of Work has changed from what
could have been foreseen from information in the Contract Documents.

2. No change to Contractor's indirect expense is permitted for selection of higher or lower
priced materials or systems of the same scope and nature as originally indicated.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine products covered by an allowance promptly on delivery for damage or defects. Return
damaged or defective products to manufacturer for replacement.

3.2 PREPARATION

A. Coordinate materials and their installation for each allowance with related materials and
installations to ensure that each allowance item is completely integrated and interfaced with
related Work.

3.3 SCHEDULE OF ALLOWANCES

A. Allowance No. 1  - _______  
1. Owner shall include the amount indicated below in their Base Proposal as a contingency

to cover the cost of hidden, concealed, or otherwise unforeseen conditions which develop
during completion of the work. Owner shall be allowed to recover all costs associated with
the completion of work under this contingency, however, no overhead or profit will be
allowed.

END OF SECTION
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SECTION 01 22 00 - UNIT PRICES

PART 1  GENERAL

1.1 SECTION INCLUDES

A List of unit prices, for use in preparing Bids.
B Measurement and payment criteria applicable to Work performed under a unit price payment

method.

1.2 COSTS INCLUDED

A Unit Prices included on the Bid Form shall include full compensation for all required labor,
products, tools, equipment, plant, transportation, services and incidentals; erection, application
or installation of an item of the Work; overhead and profit.

1.3 UNIT QUANTITIES SPECIFIED

A Quantities indicated in the Bid Form are for bidding and contract purposes only.  Quantities and
measurements of actual Work will determine the payment amount.

1.4 MEASUREMENT OF QUANTITIES

A Take all measurements and compute quantities.  Measurements and quantities will be verified
by Architect/Structural Engineer of Record .

B Assist by providing necessary equipment, workers, and survey personnel as required.

1.5 PAYMENT

A Payment for Work governed by unit prices will be made on the basis of the actual
measurements and quantities of Work that is incorporated in or made necessary by the Work
and accepted by the Architect/Structural Engineer of Record , multiplied by the unit price.

1.6 SCHEDULE OF UNIT PRICES

A Unit prices for drilled footing shall be based on the difference between actual depth vs. base bid
depth (shown on drawings), treating each footing individually.  Refer to Section 02362 for
additional requirements.
1. GREATER DEPTH

Unit price per linear foot of excavation, steel and concrete in place:
a. 18" diameter shaft:($__________)
b. 24" diameter shaft:($__________)
c. 30" diameter shaft:($__________)

2. LESSER DEPTH
Unit price per linear foot of excavation, steel and concrete in place:
a. 18" diameter shaft:($__________)
b. 24" diameter shaft:($__________)
c. 30" diameter shaft:($__________)
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1.7 THE UNIT PRICE FOR LESSER DEPTH SHALL NOT BE LESS THAN 50% OF THE UNIT PRICE
FOR GREATER DEPTH.

1.8 CASING

A Base bid price shall include casing of all piers to a depth of 40 feet below grade.
1. GREATER CASING DEPTH
2. Unit price for each 5 foot increment of casing depth:

a. 18" diameter shaft:($__________)
b. 24" diameter shaft:($__________)
c. 30" diameter shaft:($__________)

3. LESSER CASING DEPTH
4. Unit price for each 5 foot increment of casing depth:

a. 18" diameter shaft:($__________)
b. 24" diameter shaft:($__________)
c. 30" diameter shaft:($__________)

5. DELETION OF CASING
6. Price deduction for each footing determined not to require casing:

a. 18" diameter shaft:(Deduct $__________)
b. 24" diameter shaft:(Deduct $__________)
c. 30" diameter shaft:(Deduct $__________)

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 23 00 - ALTERNATES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes:
1. Description of Alternates.
2. Procedures for pricing Alternates.
3. Documentation of changes to Contract Price and Contract Time.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Alternate

1.4 ACCEPTANCE OF ALTERNATES

A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's option.
Accepted alternates will be identified in the Owner-Contractor Agreement.

B. Coordinate related work and modify surrounding work to integrate the Work of each alternate.

1.5 SCHEDULE OF ALTERNATES

A. Alternate No. 01 - Lobby Addition :
1. Base Bid Item: Lobby Addition, as indicated on Drawings .
2. Deduct Item: Lobby foundation, mud slab, piers, sump pump, and sitework.

B. Alternate No. 02  - Mud Slab :
1. Base Bid Item: Mud Slab in Crawl space, as indicated on Drawings .
2. Deduct Option A: Provide concrete sidewalk/path at locations indicated on Drawings,

provide earth for remaning areas.
3. Deduct Option B: Provide exposed earth throughout crawlspace, in lieu of mud slab.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION
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SECTION 01 25 13 - PRODUCT SUBSTITUTION PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Specified product compliance, and product quality assurance.
2. Specific administrative and procedural requirements for handling requests for substitutions

made prior to award of Contract.
3. Requirements for product delivery, storage, and handling.

1.3 RELATED SECTIONS

A. Instructions to Offerors: Product options and procedures for submittal of requests for
substitutions during the Proposal period.

1.4 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions  for the following terms:
1. Product
2. Materials
3. Equipment

1.5 PRODUCT QUALITY ASSURANCE

A. Source Limitations: To the fullest extent possible, provide products of the same generic kind,
from a single source, for each unit of work.
1. When it is discovered that specific products are available only from sources that do not or

cannot produce an adequate quantity to complete project requirements in a timely
manner, consult with the Architect for a determination of what product quantities are most
important before proceeding. The Architect will designate those qualities, such as visual,
structural, durability, or compatibility, that are most important. When the Architect’s
determination has been made, select products from those sources that produce products
that possess the most important qualities, to the fullest extent possible.

B. Compatibility of Options: Compatibility of products is a basic requirement of product selection.
 When the Contractor is given the option of selecting between two (2) or more products for use
on the project, the product selected must be compatible with other products previously
selected, even if the products previously selected were also Contractor options.  The complete
compatibility between the various choices available to the Contractor is not assured by the
various requirements of the Contract Documents, but must be provided by the Contractor.

C. Or Equal:
1. Where the phrase “or equal”, “or equivalent”, “or Architect-approved equal”, or similar

phrasing, occurs in the Contract Documents, do not assume that materials, equipment, or
methods of construction will be acceptable by the Architect unless the item has been
specifically reviewed for this Work by the Architect.

2. The decision of the Architect shall be final.

D. Where a proposed substitution involves the work of more than one (1) trade, the Contractor
shall coordinate the work so as to provide uniformity and consistency and to assure the
compatibility of products.

E. Standards: Refer to Section 01 40 00 - Quality Requirements  for the applicability of industry
standards to the products specified for the Project, and for the acronyms used in the text of the
Specification Sections.
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1.6 SUBSTITUTIONS OF PRODUCTS

A. Products described in Contract Documents establish a standard of required function,
dimension, appearance, and quality to be met by any proposed substitution. Materials and
equipment named in, and the procedures covered by these specifications have been selected
as a standard because of quality, particular suitability, or record of satisfactory performance. It
is not intended to preclude the use of equal or better materials or equipment provided that
same meets the requirements of the particular project and is approved in an Addendum as a
substitution prior to the submission of proposals.

B. No substitution will be considered prior to receipt of proposals unless written request for
approval has been received by Architect  at least seven (7) days prior to the date for receipt of
proposals. Each such request shall include name of the material or equipment for which it is to
be substituted and a complete description of the proposed substitute including drawings,
product information/data sheets, performance and test data, and any other information
necessary for an evaluation. Architect 's decision of approval or disapproval of a proposed
substitution shall be final.

C. If Architect  approves any proposed substitution prior to receipt of proposals, such approval will
be set forth in an Addendum. Offerors shall not rely upon approvals made in any other manner.

D. Architect  and Owner  reserve the right to disapprove the use of any manufacturer who in their
judgment is unsuitable for use on the Project and that decision will be final.

E. The following are not considered as substitutions:
1. Revisions to the Contract Documents, when requested by the Owner, the Architect, or any

of their consultants are considered as “changes” not substitutions.
2. Specified Contractor  options on products and construction methods included in Contract

Documents are choices made available to the Contractor  and are not subject to the
requirements specified in this Section for substitutions.

3. Except as otherwise provided in the Contract Documents, the Contractor ’s determination
of and compliance with governing authorities do not constitute “substitutions” and do not
constitute a basis for change orders.

F. The following may be considered as a reason for a request for substitution:
1. The request is directly related to an “or approved equal” clause or similar language in the

Contract Documents.
2. The specified product or method of construction cannot be provided within the Contract

Time in accordance with paragraph below concerning availability of specified items.
3. The specified product or method of construction cannot receive necessary approval by a

governing authority, and the requested substitution can be approved.
4. A substantial advantage is offered to Owner , in terms of cost, time, energy conservation or

other consideration of merit, after deducting offsetting responsibilities Owner  may be
required to bear. These additional responsibilities may include such considerations as
additional compensation to the Architect  for redesign and evaluation services, the
increased cost of other work by the Owner  or separate contractors, and similar
considerations.

5. The specified product or method of construction cannot be provided in a manner that is
compatible with other materials, and where Contractor  certifies that substitution will
overcome the incompatibility.

6. The specified product or method of construction cannot be coordinated with other
materials, and where Contractor  certifies that the proposed substitution can be
coordinated.

7. The specified product or method of construction cannot provide a warranty required by the
Contract Documents and where Contractor  certifies that the proposed substitution
provides the required warranty.

G. Availability of specified items:
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1. Verify prior to submittal of Proposal that all specified items will be available in time for
installation during orderly and timely progress of the work.

2. In the event specified items will not be so available, notify the Architect prior to receipt of
Proposals. Submit Request for Substitutions in accordance with this section.

3. The request will not be considered if the product or method cannot be provided as a result
of the Contractor’s failure to pursue the work promptly or coordinate activities properly.

4. Costs of delays because of non-availability of specified items, when such delays could
have been avoided by the Contractor, will be back-charged as necessary and shall not be
borne by the Owner.

H. A request constitutes a representation that the Offeror:
1. Has investigated proposed product and determined that it meets or exceeds quality level

of specified product.
2. Will provide same warranty for Substitution as for specified product, except when inability

to provide specified Warranty is reason for request for substitution as described above.
3. Will coordinate installation and make changes to other Work which may be required for

the Work to be complete with no additional cost to the Owner.
4. Waives claims for additional costs or time extension which may subsequently become

apparent.
5. Will reimburse Owner and pay for all costs, including the Architect’s redesign and

evaluation costs resulting from the use of the proposed substitution, or for review or
redesign services associated with re-approval by authorities having jurisdiction.

I. No substitutions will be considered after Award of Contract.

1.7 SUBSTITUTION REQUEST SUBMITTAL

A. Requests for Substitutions: Submit three (3) copies of each request for substitution. In each
request identify the product or fabrication or installation method to be replaced by the
substitution; include related Specifications Section and Drawing numbers, and complete
documentation showing compliance with the requirements for substitutions. Include, as
appropriate, with each request, the following information:
1. Product data, drawings and descriptions of products, fabrication and installation

procedures.
2. Samples, where applicable or requested.
3. A detailed comparison of the significant qualities of the proposed substitution with those of

the work originally specified. Significant qualities may include elements such as size,
weight, durability, performance and visual effect, where applicable.

4. Coordination information, including a list of changes or modifications needed by other
parts of the work and to construction performed by the Owner and separate contractors
that will become necessary to accommodate the proposed substitution.

5. A statement indicating the effect the substitution will have on the Contractor ’s
Construction Schedule compared to the schedule without approval of the substitution.
 Indicate the effect of the proposed substitution on overall Contract Time.

6. Cost information, including a proposal of the net change, if any in the Contract Sum.
7. Certification by Contractor  to the effect that, in the Contractor’s opinion, after thorough

evaluation, the proposed substitution will result in work that in every significant respect is
equal-to or better than the work required by the Contract Documents, and that it will
perform adequately in the application indicated.  Include the Contractor ’s waiver of rights
to additional payment or time that may subsequently become necessary because of the
failure of the substitution to perform adequately.

8. A statement indicating the Contractor will reimburse the Owner and pay for all costs,
including Architect’s re-design and evaluation costs resulting from the use of the proposed
substitution.

B. Work-Related Submittals: The Contractor ’s submittal of, and the Architect ’s acceptance of,
Shop Drawings, Product Data, or Samples which are related to work not complying with the
Contract Documents, does not constitute an acceptance or valid request for a substitution, nor
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approval thereof.

1.8 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. General: Deliver, store, and handle products in accordance with manufacturer's
recommendations, using means and methods that will prevent damage, deterioration and loss,
including theft. Control to prevent overcrowding of construction spaces or overloading of
structure.  In particular, coordinate delivery and installation to ensure minimum holding or
storage times for items known or recognized to be flammable, hazardous, easily damaged, or
sensitive to deterioration, theft and other sources of loss.
1. Deliver products to the site in the manufacturer’s sealed containers or other packaging

system, complete with labels intact, and instructions for handling, storage, unpacking,
installing, cleaning and protecting.

2. Cover products subject to deterioration with impervious sheet covering. Provide ventilation
to avoid condensation or potential degradation of product.

3. Store loose granular materials on solid flat surfaces in a well-drained area. Prevent mixing
with foreign matter.

4. Store products at the site or in a bonded and insured off-site storage facility or warehouse
in a manner that will facilitate inspection and measurement of quantity or counting of units.
Periodically inspect to verify products are undamaged and are maintained in acceptable
condition.

5. Store heavy materials away from the project structure or in a manner that will not
endanger the supporting construction.

PART 2 PRODUCTS

2.1 GENERAL PRODUCT COMPLIANCE

A. General: Requirements for individual products are indicated in the Contract Documents;
compliance with these requirements is in itself a contract requirement. These requirements may
be specified in any one (1) of several different specifying methods, or in any combination of
these methods. These methods include the following:
1. Proprietary.
2. Descriptive.
3. Performance.
4. Compliance with Reference Standards.

B. Compliance with codes, compliance with graphic details, allowances, and similar provisions of
the Contract Documents also have a bearing on the selection process.

C. Procedures for Selecting Products: Contractor ’s options in selecting products are limited by
requirements of the Contract Documents and governing regulations. They are not controlled by
industry traditions or procedures experienced by Contractor  on previous construction projects.
 Required procedures include, but are not limited to the following for the various indicated
methods of specifying:
1. Proprietary and Semi-Proprietary Specification Requirements:

a. Single Product Name: Where only a single product or manufacturer is named, provide
the product indicated, unless the specification indicates the possible consideration of
other products. Advise the Architect  before proceeding, when it is discovered that the
named product is not a reasonable or feasible solution.

b. Two (2) or More Product Names: Where two (2) or more products or manufacturers
are named, provide one (1) of the products named, at Contractor’s option. Exclude
products that do not comply with specification requirements. Do not provide or offer to
provide an unnamed product, unless specification indicates possible consideration of
other products. Advise the Architect before proceeding where none of the named
products comply with specification requirements, or are not feasible for use. Where
products or manufacturers are specified by name, accompanied by the term “or
approved equal” or similar language, comply with this Section regarding
“substitutions” to obtain approval from Architect for use of an unnamed product.
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2. Non-Proprietary Specification Requirements: Where specifications name products or
manufacturers that are available and may be submitted for incorporation in the Work, but
do not restrict the Contractor to use of these products only, the Contractor may, at their
option, use any available product that complies with Contract requirements.

3. Descriptive Specification Requirements: Where the specifications describe a product or
assembly generically, in detail, listing the exact characteristics required, but without use of
a brand name, provide products or assemblies that provide the characteristics indicated
and otherwise comply with Contract requirements.

4. Performance Specification Requirements: Where the specifications require compliance
with indicated performance requirements, provide products that comply with the specific
performance requirements indicated, and that are recommended by the manufacturer for
the application indicated. Manufacturer’s recommendations may be contained in published
product literature, or by manufacturer’s individual certification of performance.  General
overall performance of a product is implied where product is specified for specific
performances.

5. Compliance with Standards, Codes, and Regulations: Where specifications require only
compliance with an imposed standard, code, or regulation, the Contractor has option of
selecting a product that complies with specification requirements, including standards,
codes, and regulations.

6. Visual Matching: Where matching an established sample is required, final judgement of
whether a product proposed by the Contractor matches sample satisfactorily will be
determined by the Architect.  Where there is no product available within specified product
category that matches sample satisfactorily and also complies with other specified
requirements, comply with provisions of this Section regarding “substitutions” and other
Contract Documents for “change orders” for selection of a matching product in another
product category, or for non-compliance with specified requirements.

7. Visual Selection: Except as otherwise indicated, where specified product requirements
include the phrase “…as selected from the manufacturer’s standard colors, patterns,
textures…” or similar phrases, the Contractor has option of selecting product and
manufacturer, provided selection complies with other specified requirements. The
Architect is subsequently responsible for selecting color, pattern, and texture from product
line selected by the Contractor.

8. Allowances:  Refer to individual sections of the specifications and Section 01 25 13 -
Product Substitution Procedures , Allowances for an indication of product selections that
are controlled by established allowances, and for the procedures required for processing
such selections.

D. Producer’s Statement of Applicability: Where individual specification sections indicate products
that require a “Statement of Applicability” from the manufacturer or other producer, submit a
written-certified statement from the producer stating that the producer has reviewed the
proposed application of the product on the project. This statement shall state that the producer
agrees with or does not object to the Architect ’s specification and the Contractor’s selection of
the product on the project is suitable and proper.

2.2 SUBSTITUTIONS

A. Condition: The Contractor’s request for substitution will be received and considered when
extensive revisions to Contract Documents are not required, when the proposed changes are in
keeping with the general intent of the Contract Documents, when the request is timely, fully
documented and properly submitted, and when one (1) or more of the above conditions are
satisfied, all as judged and determined by the Architect; otherwise the requests will be returned
without action except to record non-compliance with these requirements.

PART 3 EXECUTION

3.1 INSTALLATION OF PRODUCTS

A. General: Except as otherwise indicated in individual sections of these specifications, comply
with the manufacturer’s instructions and recommendations for installation of the products in the
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applications indicated.

B. Anchor each product securely in place, accurately located and aligned with other work.

C. Clean exposed surfaces and protect surfaces as necessary to ensure freedom from damage
and deterioration at time of acceptance.

D. Products and assemblies shall be installed complete, in-place, watertight and structurally
sound.

3.2 INSTALLATION OF APPROVED SUBSTITUTIONS

A. Coordinate all approved substitutions with adjacent work.

B. Comply with the manufacturer’s and/or supplier’s instructions and recommendations for
installation of the products in the applications indicated.

C. Provide all items required by manufacturer and/or supplier regarding installation, i.e.
supplemental supports, anchors, fasteners, painting, etc. whether or not indicated or specified.

END OF SECTION
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SECTION 01 25 13.01 - REQUEST FOR SUBSTITUTION FORM

PROJECT INFORMATION

PROJECT NAME AND NUMBER: ___________________________________________________

CONTRACT AWARD DATE:
________________________________________________________

TO: ___________________________________________________________________________

SUBSTITUTION REQUESTED BY: __________________________________________________

REQUEST MADE DURING:

_____ Bidding

_____ Construction Period

CAUSE FOR REQUEST: __________________________________________________________

SUBSTITUTION INFORMATION

SUBMIT IN ACCORDANCE WITH SECTION 01 33 00 - SUBMITTAL PROCEDURES.

1. Technical data, cost, and time information relating to changes to Construction Documents
required by proposed substitution.

2. Detailed comparison of proposed substitution and specified product including but not limited
to warranty, significant variations, qualifications of manufacturers, and maintenance.

3. Complete technical data, detailed shop drawings, samples, installation procedures, warranty,
and substantiating data marked to indicate equivalent quality and performance to that specified.
Manufacturer sell sheets are not acceptable submittals.

BASIS OF DESIGN

Specified Manufacturer: ________________________________________________________

Specified Product: ____________________________________________________________

Where Specified:
Drawing (Sheet Number and Detail/Schedule): __________________________________
Specification: (Section Number and Paragraph): ________________________________

PROPOSED SUBSTITUTION

We submit for consideration the following manufacturer / product in lieu of the specified item for
the above referenced project:

Proposed Manufacturer: ________________________________________________________

Proposed Product: ____________________________________________________________

COST AND TIME

Does proposed substitution affect adjacent work, Construction Documents, Cost, Schedule,
Quality, or related submittals?

_____ No
_____ Yes

Contractor is responsible for costs and additional time associated with proposed substitution
including costs incurred by Architect for evaluation of substitution and changes to the
documents. Describe costs for changes to design, including engineering and detailing costs
caused by requested substitution.

___________________________________________________________________________

___________________________________________________________________________

Cost Savings Realized by Owner ($ US): __________________________________________
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WARRANTY

Is warranty for proposed substitution the same as for specified product?
_____ Yes
_____ No
If No, Explain Differences: __________________________________________________
_______________________________________________________________________

CONTRACTOR CERTIFICATION:

In making this request for substitution, Contractor certifies that:
1. Proposed substitution has been thoroughly researched and evaluated and determined
as equivalent or superior to specified product or material, will fit into space provided, and
is compatible with adjacent materials.
2. Proposed substitution will provide the same or better warranty at no additional cost to
the Owner.
3. Cost data is complete and includes related costs under the Contract. Claims for
additional costs related to the proposed substitution that may subsequently become
apparent are waived.
4. Contractor will assume responsibility for delays and costs caused by acceptance
proposed substitution, if approved, are accepted by the Contractor unless delays and
costs are specifically mentioned and approved in writing by Owner and Architect.
5. Contractor will assume liability for performance of the substitution.
6. Installation of the proposed substitution is coordinated with the Work and with changes
required to the Work.
7. Contractor will reimburse Owner and Architect for evaluation and redesign services
associated with the substitution request and, when required, for approval by authorities
having jurisdiction.

PREVIOUS USE

Has the proposed substitute manufacturer / product been installed on previous PBK Architects,
Inc. projects within the past two years?

_____ No
_____ Yes
If Yes, list project(s):
Project: _________________________________________________________________

Owner:______________________________________________________________
Contact: ____________________________________________________________

Project: _____________________________________________________________
Owner: _________________________________________________________
Contact: ____________________________________________________________

SUBMITTED BY:

Contractor's Signature: _____________________________________________________
Signature shall be by the individual authorized to legally bind the Contractor to the above
terms. Failure to provide legally binding signature will result in retraction of acceptance.

Firm: _______________________________________________________________________

Telephone: _________________________________________ Date: ____________________

SUBSTITUTION EVALUATION

FOR USE BY ARCHITECT:

___ Accepted ___ Accepted as Noted ___ Not Accepted ___ Received too Late

By: _______________________________________________ Date: ____________________

Remarks: ___________________________________________________________________
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___________________________________________________________________________

FOR USE BY OWNER:

____ Accepted _____ Not Accepted

By: _______________________________________________ Date: ____________________

Remarks: ___________________________________________________________________

___________________________________________________________________________

END OF SECTION
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SECTION 01 26 00 - CONTRACT MODIFICATION PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:  Administrative and procedural requirements for handling and processing
Contract modifications.

B. Related Work:
1. Section 01 25 13 - Product Substitution Procedures 

1.3 MINOR CHANGES IN THE WORK

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not
involving adjustment to the Contract Sum or the Contract Time, on AIA Document AIA G710
Architect's Supplemental Instructions.

1.4 PROPOSAL REQUESTS

A. Owner Initiated Proposal Requests: Architect will issue a detailed description of proposed
changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If
necessary, the description will include supplemental or revised Drawings and Specifications.
1. Work Change Proposal Requests issued by Architect are not instructions either to stop

Work in progress or to execute the proposed change.
2. After receipt of Proposal Request, submit quotation estimating cost adjustments to the

Contract Sum and the Contract Time necessary to execute the change.
a. Include list of quantities of products required or eliminated and unit costs, with total

amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

c. Include costs of labor and supervision directly attributable to the change.
d. Include an updated Contractor's construction schedule that indicates the effect of the

change, including, but not limited to, changes in activity duration, start and finish
times, and activity relationship. Use available total float before requesting an
extension of the Contract Time.

B. Contractor Initiated Proposals: If latent or changed conditions require modifications to the
Contract, Contractor may initiate a claim by submitting a request for a change to Architect.
1. Include statement outlining reasons for the change and the effect of the change on the

Work. Provide complete description of the proposed change. Indicate the effect of the
proposed change on the Contract Sum and the Contract Time.

2. Include list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.

4. Include costs of labor and supervision directly attributable to the change.
5. Include an updated Contractor's construction schedule that indicates the effect of the

change, including, but not limited to, changes in activity duration, start and finish times,
and activity relationship. Use available total float before requesting an extension of the
Contract Time.

6. Comply with requirements in Section 01 25 13 - Product Substitution Procedures if the
proposed change requires substitution of one product or system for product or system
specified.
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7. Proposal Request Form: Use AIA Document AIA G709.

C. Contractor has ten (10) business days to submit pricing or submit resubmittal pricing to the
Architect after issuance of a Change Proposal Request (CPR) or Change Proposal.

D. Regardless of initiated change request pricing, a fully developed and completed change pricing
to be submitted.

1.5 ADMINISTRATIVE CHANGE ORDERS

A. Allowance Adjustment: When an allowance is specified, refer to Section 01 21 00 - Allowances
for administrative procedures for preparation of Change Order Proposal for adjusting the
Contract Sum to reflect actual costs of allowances.
1. Allowance Adjustment: To adjust allowance amounts, base each Change Proposal

Request (CPR) on the difference between purchase amount and the allowance, multiplied
by final measurement of Work in place. If applicable, include reasonable allowances for
cutting losses, tolerances, mixing wastes, normal product imperfections, and similar
margins.
a. Include installation costs in purchase amount only where indicated as part of the

allowance.
b. If requested, prepare explanation and documentation to substantiate distribution of

overhead costs and other margins claimed.
c. Submit substantiation of a change in scope of Work, if any, claimed in Change Orders

related to unit cost allowances.
d. Owner reserves the right to establish the quantity of Work in place by independent

quantity survey, measure, or count.
2. Submit claims for increased costs because of a change in scope or nature of the

allowance described in the Contract Documents, whether for the Purchase Order amount
or Contractor's handling, labor, installation, overhead, and profit. Submit claims within 7
days of receipt of the Change Order authorizing work to proceed. Owner will reject claims
submitted later than 7 days after authorization.

1.6 CHANGE ORDER PROCEDURES

A. On Owner's approval of a Work Changes Proposal Request, Architect will execute a Change
Order also requiring signatures of Owner and Contractor on AIA Document AIA G701.

1.7 CONSTRUCTION CHANGE DIRECTIVE

A. Construction Change Directive: Architect may issue a Construction Change Directive on
AIA Document AIA G714. Construction Change Directive instructs Contractor to proceed with a
change in the Work, for subsequent inclusion in a Change Order.
1. Construction Change Directive contains a complete description of change in the Work and

designates the method to determine change in the Contract Sum or the Contract Time.

B. Documentation: Maintain detailed records on a time and material basis of Work required by the
Construction Change Directive. After completion of change, submit an itemized account and
supporting data necessary to substantiate cost and time adjustments to the Contract.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION
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SECTION 01 29 00 - PAYMENT PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative and procedural requirements necessary to prepare and
process Applications for Payment.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Schedule of Values.
2. Pencil Copy.

1.4 SCHEDULE OF VALUES

A. Coordination: Coordinate preparation of the schedule of values with preparation of Contractor's
construction schedule.
1. Coordinate line items in Schedule of Values with administrative forms and schedules,

including the following:
a. Application for Payment forms with continuation sheets.
b. Updated Submittal schedule.
c. Items required to be indicated as separate activities in updated Contractor's

construction schedule.
2. Submit Schedule of Values to Architect at earliest possible date, but no later than seven

days before the date scheduled for submittal of initial Application for Payment.
Contractor's standard form or electronic media printout will be considered but must be
approved by the Owner.

B. Format and Content: Use Project Manual table of contents as a guide to establish line items for
the schedule of values. Provide at least one line item for each Specification Section.
1. Identification: Include the following Project identification on the schedule of values:

a. Project name and location.
b. Name of Architect.
c. Architect's project number.
d. Contractor's name and address.
e. Date of submittal.

2. Arrange schedule of values consistent with format of AIA G703.
3. Arrange Schedule of Values in tabular form with separate columns to indicate the

following for each item listed:
a. Related Specification Section or Division.
b. Description of the Work.
c. Name of subcontractor.
d. Name of manufacturer or fabricator.
e. Name of supplier.
f. Change Orders (numbers) that affect value.
g. Dollar value of the following, as a percentage of the Contract Sum to nearest one-

hundredth percent, adjusted to total 100 percent.
1) Labor.
2) Materials.
3) Equipment Rentals.
4) General Conditions.

(a)  Supervisor.
(b)  Submittals.
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(c)  Close-out.
(d)  Field Engineering.
(e)  Daily Clean-up.
(f)  Final Clean-up.

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
5. Provide separate line item in the schedule of values for each part of the Work where

Applications for Payment may include materials or equipment purchased or fabricated and
stored, but not yet installed.
a. Differentiate between items stored on site and items stored off site. Include evidence

of insurance.
6. Allowances: Provide a separate line item in the schedule of values for each allowance.

Show line item value of unit cost allowances, as a product of the unit cost, multiplied by
measured quantity. Use information indicated in the Contract Documents to determine
quantities.

7. Each item in the schedule of values and Applications for Payment shall be complete.
Include total cost and proportionate share of general overhead and profit for each item.
a. Temporary facilities and other major cost items that are not direct cost of actual Work

in place may be shown either as separate line items in the schedule of values or
distributed as general overhead expense, at Contractor's option.

8. Schedule Updating: Update and resubmit the schedule of values before the next
Applications for Payment when Change Orders or Construction Change Directives result
in a change in the Contract Sum.

1.5 APPLICATIONS FOR PAYMENT

A. Submit preliminary (pencil) copy of proposed values to Architect or Architect's field
representative and Owner for review by 20th day of the month. Allow 48 hours for comments.

B. Once preliminary (pencil) approved, submit electronic copy of notarized originals of each
application on AIA G702 - Application and Certificate for Payment and AIA G703 - Continuation
Sheet for AIA G702 or other similar form approved by the Owner.
1. Content and Format: Utilize Schedule of Values for listing items in Application for

Payment.
2. Submit updated construction or recovery schedule with each Application for Payment.

C. Payment Period: Submit at intervals stipulated in the Agreement in accordance with Section 00
73 00 - Supplementary Conditions.

D. Only materials stored on the project site shall be paid for unless the materials are stored in a
bonded warehouse.

E. Substantiating Data: When Architect requires substantiating information, submit data justifying
dollar amounts in question. Items which may be requested by the Architect or Owner to
substantiate costs include, but are not limited to the following:
1. Current Record Documents as specified in Section01 77 00 - Closeout Procedures

maintained.
2. Labor time sheets, purchase orders, or similar documentation.
3. Affidavits attesting to off-site stored products.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION
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SECTION 01 29 73 - SCHEDULE OF VALUES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative and procedural requirements necessary to prepare a Schedule
of Values.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Schedule of Values.

1.4 DESCRIPTION

A. Work Included: Provide a detailed breakdown of the agreed Contract Sum showing values
allocated to each of the various parts of the work, as specified herein and in other provisions of
the Contract Documents.

B. Coordinate requirements of this Section with the requirements of the General and
Supplementary Conditions of the Contract concerning Schedule of Values.

1.5 QUALITY ASSURANCE

A. Use required means to assure arithmetical accuracy of the sums described.

B. When so required by the Owner, provide copies of the subcontracts or other data acceptable to
the Owner, substantiating the sums described.

1.6 SUBMITTALS

A. Prior to the first Application for Payment, submit a proposed schedule of values to the Owner,
as outlined below:
1. Meet with the Owner and determine additional data, if any, required to be submitted.

a. Secure the Owner's approval of the schedule of values prior to submitting first
Application for Payment.

1.7 SCHEDULE OF VALUES

A. Schedule of Values shall be broken down into item costs for each specification section as a
minimum. After review by Owner, Schedule of Values shall be broken down into further items
as required. (See following list and refer to the enclosed sample.). In addition, total each
Specification Division separately.

B. Schedule of Values - Items in addition to Specification Sections.
1. Mobilization.
2. Clean Up.
3. Building Permit.
4. Bonds, Insurance.
5. Mechanical Accessories.

a. Demolition.
6. Rough-In Labor - (Electrical).
7. Rough-In Material - (Electrical).
8. Finish Labor - (Electrical).
9. Finish Material - (Electrical).
10. Allowances (listed separately).
11. Record drawings and close-out documents.
12. Submittals listed separately per mechanical, electrical and plumbing.
13. Roof warranty as a line item.
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14. Donated items individually itemized at $0.00 (zero dollars).

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 SCHEDULE OF VALUES

A. Refer to following sample.

END OF SECTION
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative provisions for coordinating construction operations on Project
including, but not limited to, the following:
1. General coordination procedures.
2. Coordination drawings.
3. Pre-install meetings.

B. Each trade shall participate in coordination requirements. Certain areas of responsibility are
assigned to a specific trade.

C. The Contractor shall make a reasonable attempt to interpret the Contract Documents before
asking the Architect for assistance in interpretation. Requests for Information (RFIs) will not be
allowed from the Contractor. The Contractor shall arrange the necessary meeting in the field
with appropriate Architect’s field representative(s) to obtain clarification as needed on items that
may need interpretation.

1.3 SUBMITTALS

A. Subcontract List: Prepare a written summary identifying individuals or firms proposed for each
portion of the Work, including those who are to furnish products or equipment fabricated to a
special design. Include the following information in tabular form:
1. Name, address, and telephone number of entity performing subcontract or supplying

products.
2. Number and title of related Specification Section(s) covered by subcontract.
3. Drawing number and detail references, as appropriate, covered by subcontract.

B. Key Personnel Names: Within 15 days of starting construction operations, submit a list of key
personnel assignments, including superintendent and other personnel in attendance at Project
site. Identify individuals and their duties and responsibilities; list addresses and telephone
numbers, including home, office, and cellular telephone numbers and email addresses. Provide
names, addresses, and telephone numbers of individuals assigned as alternates in the
absence of individuals assigned to Project.
1. Post copies of list in project meeting room, in temporary field office, and by each

temporary telephone. Keep list current at all times.

1.4 COORDINATION PROCEDURES

A. Coordination: Coordinate construction operations to ensure efficient and orderly installation of
each part of the Work. Coordinate operations included in different Sections which depend on
each other for proper installation, connection, and operation.
1. Schedule construction operations in sequence required to obtain best results where

installation of one part of the Work depends on installation of other components, before or
after its own installation.

2. Coordinate installation of different components to ensure maximum performance and
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

B. Prepare memoranda for distribution to each party involved, including the Owner, outlining
special procedures required for coordination. Include items as required notices, reports, and list
of attendees at meetings.

C. Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities to avoid conflicts and to ensure orderly progress of
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the Work. Administrative activities include, but are not limited to, the following:
1. Preparation of Contractor's construction schedule.
2. Preparation of the schedule of values.
3. Installation and removal of temporary facilities and controls.
4. Delivery and processing of submittals.
5. Progress meetings.
6. Preinstallation conferences.
7. Project closeout activities.
8. Startup and adjustment of systems.
9. Coordinating inspections and other jurisdictional requirements.
10. Coordinate OFCI equipment.
11. Action items and issue logs.

D. Conservation: Coordinate construction activities to ensure that operations are carried out with
consideration given to conservation of energy, water, and materials. Coordinate use of
temporary utilities to minimize waste.
1. Salvage materials and equipment involved in performance of, but not actually

incorporated into, the Work. Refer to the Specifications Sections for disposition of
salvaged materials that are designated as Owner's property.

1.5 COORDINATION DRAWINGS

A. Coordination Drawings, General: Prepare coordination drawings according to requirements in
individual Sections, and additionally where installation is not completely shown on Shop
Drawings, where limited space availability necessitates coordination, or if coordination is
required to facilitate integration of products and materials fabricated or installed by more than
one entity.
1. Content: Project-specific information, drawn accurately to a scale large enough to indicate

and resolve conflicts. Do not base coordination drawings on standard printed data. Include
the following information, as applicable:
a. Use applicable Drawings as a basis for preparation of coordination drawings. Prepare

sections, elevations, and details as needed to describe relationship of various
systems and components.

b. Coordinate the addition of trade specific information to the coordination drawings by
multiple Contractors in sequence that best provides for coordination of the information
and resolution of conflicts between installed components before submitting for review.

c. Indicate functional and spatial relationships of components of architectural, structural,
civil, mechanical, and electrical systems.

d. Indicate space requirements for routine maintenance and for anticipated replacement
of components during the life of the installation.

e. Show location and size of access doors required for access to concealed dampers,
valves, and other controls.

f. Indicate required installation sequences.
g. Indicate dimensions shown on the Drawings. Specifically note dimensions that

appear to be in conflict with submitted equipment and minimum clearance
requirements. Provide alternate sketches to Architect indicating proposed resolution
of such conflicts. Minor dimension changes and difficult installations will not be
considered changes to the Contract.

B. Coordination Drawing Organization: Organize coordination drawings:
1. Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and

mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations of
visible ceiling-mounted devices relative to acoustical ceiling grid. Supplement plan
drawings with section drawings where required to adequately represent the Work.

2. Plenum Space: Indicate subframing for support of ceiling and wall systems, mechanical
and electrical equipment, and related Work. Locate components within ceiling plenum to
accommodate layout of light fixtures indicated on Drawings. Indicate areas of conflict
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between light fixtures, ductwork, piping, and other components.
3. Mechanical Rooms: Provide coordination drawings for mechanical rooms showing plans

and elevations of mechanical, plumbing, fire protection, fire-alarm, and electrical
equipment.

4. Structural Penetrations: Indicate penetrations and openings required for all disciplines.
5. Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of

embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door
floor closers, slab depressions for floor finishes, curbs and housekeeping pads, and
similar items.

6. Mechanical and Plumbing Work: Show the following:
a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including

insulation, bracing, flanges, and support systems.
b. Dimensions of major components, such as dampers, valves, diffusers, access doors,

cleanouts and electrical distribution equipment.
c. Fire-rated enclosures around ductwork.

7. Electrical Work: Show the following:
a. Runs of vertical and horizontal conduit 1-1/4 inches (32 mm) in diameter and larger.
b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire alarm

locations.
c. Panel board, switch board, switchgear, transformer, busway, generator, and motor

control center locations.
d. Location of pull boxes and junction boxes, dimensioned from column center lines.
e. Floor boxes.

8. Fire Protection System: Show the following:
a. Locations of standpipes, mains piping, branch lines, pipe drops, sprinkler heads, and

inspector test locations.
9. IDF/MDF Rooms: Communications and low voltage (security, data, phone, etc.) audio
10. Review: Architect will review coordination drawings to confirm that the Work is being

coordinated, but not for the details of the coordination, which are Contractor's
responsibility. If Architect determines that coordination drawings are not being prepared in
sufficient scope or detail, or are otherwise deficient, Architect will so inform Contractor,
who shall make changes as directed and resubmit.

11. Coordination Drawing Prints: Prepare coordination drawing prints according to
requirements in Section 01 33 00 - Submittal Procedures.

C. Coordination Digital Data Files: Prepare coordination digital data files according to the following
requirements:
1. File Preparation Format: Same digital data software program, version, and operating

system as original Drawings.
2. File Submittal Format: Submit or post coordination drawing files using format same as file

preparation format.
3. Architect will furnish Contractor one set of digital data files of Drawings for use in

preparing coordination digital data files.
a. Architect makes no representations as to the accuracy or completeness of digital data

files as they relate to Drawings.
b. Digital Data Software Program: Drawings are available in Revit.
c. Contractor shall execute a data licensing agreement in the form of AIA Document AIA

C106.

1.6 PROJECT MEETINGS

A. Schedule and conduct meetings and conferences at Project site unless otherwise indicated.
1. Attendees: Inform participants and others involved, and individuals whose presence is

required, of date and time of each meeting. Notify Owner and Architect of scheduled
meeting dates and times.
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2. Agenda: Architect to prepare the meeting agenda and distribute the agenda to all invited
attendees.

3. Minutes: Entity responsible for conducting meeting will record significant discussions and
agreements achieved. Distribute the meeting minutes to everyone concerned, including
Owner and Architect, within three days of the meeting.

4. Action Items: An element of work, design, research, or other task to be completed before
a specific date or time, such as before a subsequent meeting of involved parties.

5. Issue logs: Documentation element of software project management and contains a list of
ongoing and closed issues of the project.

B. Kick-off & Preconstruction Conference: Architect will schedule and conduct a preconstruction
conference before starting construction, at a time convenient to Owner and Architect.
1. Conduct the conference to review responsibilities and personnel assignments.
2. Attendees: Authorized representatives of Owner, Architect, and their consultants;

Contractor and its superintendent; major subcontractors; suppliers; and other concerned
parties shall attend the conference. Participants at the conference shall be familiar with
Project and authorized to conclude matters relating to the Work.

3. Agenda: Discuss items of significance that affect progress.
4. Minutes: Entity responsible for conducting meeting will record and distribute meeting

minutes.
5. Action Items: An element of work, design, research, or other task to be completed before

a specific date or time, such as before a subsequent meeting of involved parties.

C. Preinstallation Conferences: Conduct a preinstallation trade conference at site before each
construction activity that requires coordination with other construction trades.
1. Attendees: Installer and representatives of manufacturers and fabricators involved in or

affected by the installation and its coordination or integration with other materials and
installations that have preceded or will follow, shall attend the meeting. Advise Architect of
scheduled meeting dates.

2. Agenda: Contractor to review progress of other construction activities and preparations for
the particular activity under consideration.

3. Contractor to record significant conference discussions, agreements, and disagreements,
including required corrective measures and actions.

4. Reporting: Contractor to distribute minutes of the meeting to each party present and to
other parties requiring information.

5. Do not proceed with installation if the conference cannot be successfully concluded.
Initiate whatever actions are necessary to resolve impediments to performance of the
Work and reconvene the conference at earliest feasible date.

6. Action Items: An element of work, design, research, or other task to be completed before
a specific date or time, such as before a subsequent meeting of involved parties.

D. Project Closeout Conference: Schedule and conduct a project closeout conference, at a time
convenient to Owner and Architect, but no later than 90 days prior to the scheduled date of
Substantial Completion.
1. Conduct the conference to review requirements and responsibilities related to Substantial

Completion.
2. Attendees: Authorized representatives of Owner, Architect, and their consultants;

Contractor and its superintendent; major subcontractors; suppliers; and other concerned
parties shall attend the meeting. Participants at the meeting shall be familiar with Project
and authorized to conclude matters relating to the Work.

3. Agenda: Discuss items of significance that could affect or delay Project closeout.
4. Minutes: Entity conducting meeting will record and distribute meeting minutes.
5. Action Items: An element of work, design, research, or other task to be completed before

a specific date or time, such as before a subsequent meeting of involved parties.

E. Progress Meetings: Conduct progress meetings at weekly intervals.
1. Coordinate dates of meetings with preparation of payment requests.
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2. Attendees: In addition to representatives of Owner and Architect, each Contractor,
subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings. All participants at the meeting shall be familiar with Project and authorized to
conclude matters relating to the Work.

3. Agenda: Review and correct or approve minutes of previous progress meeting. Review
other items of significance that could affect progress. Include topics for discussion as
appropriate to status of Project.
a. Contractor's Construction Schedule: Review progress since the last meeting.

Determine whether each activity is on time, ahead of schedule, or behind schedule, in
relation to Contractor's construction schedule. Determine how construction behind
schedule will be expedited; secure commitments from parties involved to do so.
Discuss whether schedule revisions are required to ensure that current and
subsequent activities will be completed within the Contract Time.

4. Minutes: Entity responsible for conducting the meeting will record and distribute the
meeting minutes to each party present and to parties requiring information.
a. Schedule Updating: Revise Contractor's construction schedule after each progress

meeting where revisions to the schedule have been made or recognized. Issue
revised schedule concurrently with the report of each meeting.

b. Six (6) week look-ahead schedules.
5. Action Items: An element of work, design, research, or other task to be completed before

a specific date or time, such as before a subsequent meeting of involved parties.

F. Coordination Meetings: Conduct coordination meetings at weekly intervals. Project coordination
meetings are in addition to specific meetings held for other purposes, such as progress
meetings and preinstallation conferences.
1. Attendees: In addition to representatives of Owner and Architect, each Contractor,

subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings. All participants at the meetings shall be familiar with Project and authorized to
conclude matters relating to the Work.

2. Agenda: Review and correct or approve minutes of the previous coordination meeting.
Review other items of significance that could affect progress. Include topics for discussion
as appropriate to status of Project.
a. Combined Contractor's Construction Schedule: Review progress since the last

coordination meeting. Determine whether each contract is on time, ahead of
schedule, or behind schedule, in relation to combined Contractor's construction
schedule. Determine how construction behind schedule will be expedited; secure
commitments from parties involved to do so. Discuss whether schedule revisions are
required to ensure that current and subsequent activities will be completed within the
Contract Time.

b. Schedule Updating: Revise combined Contractor's construction schedule after each
coordination meeting where revisions to the schedule have been made or recognized.
Issue revised schedule concurrently with report of each meeting.

c. Review present and future needs of each Contractor present.
3. Reporting: Record meeting results and distribute copies to everyone in attendance and to

others affected by decisions or actions resulting from each meeting.
4. Action Items: An element of work, design, research, or other task to be completed before

a specific date or time, such as before a subsequent meeting of involved parties.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION
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SECTION 01 31 40 - SER:  SHOP DRAWINGS/FIELD VISITS

PART 1 - GENERAL

1.1 SCOPE

A This section defines and clarifies specific items of the Contract that are peculiar to the structural
engineer's responsibilities.  Refer to General Conditions for overall contractual agreements and
to appropriate section of this specification for specifics on shop drawing, product data, and
samples submitted.

PART 2 - GENERAL DEFINITIONS

2.1 STRUCTURAL ENGINEER OF RECORD

A The engineer responsible for the design of the primary structural system and whose
seal/signature appears on the contract structural drawings.  Responsibility for any secondary
structural and non-structural systems not shown on the structural drawings rests with the prime
professional, the architect.

2.2 SPECIALTY ENGINEER

A The engineer who is lawfully eligible to seal plans and designs for pre-engineered elements on
systems which become part of the overall building.

2.3 GRADUATE ENGINEER

A The engineer who is an Engineer-In-Training and working under the direct supervision of a
Licensed Engineer.

2.4 SUBMITTALS

A Items identified in the contract documents to be submitted by the contractor.  Refer to individual
sections of the specifications for specific items to be submitted.

2.5 FIELD OBSERVATIONS

A Visits to the jobsite by the structural engineer-of-record or his authorized representative to
ascertain whether the work is generally in accordance with the structural contract documents.
 These observations are not exhaustive nor continuous.

PART 3 - PROCEDURAL REQUIREMENTS

3.1 SHOP DRAWINGS

A Refer to applicable section for specific requirements for number of copies to be submitted, time
for review, etc.  All submittals must come by way of the general contractor though the architect.
 Certain submittals, identified in specific sections of the specifications, generally regarding pre-
engineered elements, will require a specialty engineer's seal and signature.
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3.2 FIELD OBSERVATIONS

A Structural engineer shall be notified at least 24 hours in advance of any concrete pour or other
action that will cover up structural elements that have not been reviewed by the structural
engineer.  Refer to individual sections for specific stages of construction which require
observation.

3.3 ENGINEER'S ACTIONS

A SHOP DRAWINGS
1. As per General or Special Conditions, the structural engineer will review shop drawings for

the limited purpose of checking for conformance with information given and the design
concept expressed in the contract documents.

2. The structural engineer-of-record shall review the submittals and return them to the
architect with one of the following statements checked off on the stamp:

3. "NO exceptions Taken" informs the Architect that the structural engineer takes no
exception to the submittal being approved as per and in accordance with AIA Document
201,section 4.2.7.

4. "Make Corrections Noted" informs the Architect that the structural engineer has made
corrections on the submittals but otherwise takes no exception to the submittal being
approved as per and in accordance with AIA Document 201, section 4.2.7.

5. "Revise and Resubmit" indicates important items must be corrected and resubmitted.
 Marks on the submittal may not necessarily cover all of the defects of the submittal.  This
action expresses the structural engineer's concern and his recommendation  to  the
 Architect that the submittal be reviewed and resubmitted as per and in accordance with
AIA Document 201, section 4.2.7.

6. "Return One Corrected Copy For File" informs the Architect that the submittal may be
approved as per AIA Document 201, section 4.2.7, but a corrected copy showing that
corrections have been acknowledged must be returned for the structural engineer's file.

3.4 SHOP DRAWINGS WITH SPECIALTY ENGINEER'S SEAL AND SIGNATURE

A Certain shop drawings may be identified in specific sections of the specifications pertaining to
pre-engineered structural elements specified by the structural engineer-of-record and designed
by specialty engineers.  The structural engineer shall verify that submittals have received prior
approvals as required by the contract documents.  Submittals shall bear the signature and
professional seal of the specialty engineer responsible for the design as required by the
contract documents.  The structural engineer shall review the submittal for type, position, and
connection to other elements within the primary structural system, and for criteria and loads
used for their design.  Action on these submittals will be the same as for other shop drawings.
1. SHOP DRAWINGS FOR NON-STRUCTURAL ELEMENTS

a. Submittal of shop drawings covering items not shown or specified on structural plans
by the Structural Engineer will be reviewed only to verify that the specialty engineer
sealing the drawings/calculations has generally followed usual and customary
application of code-mandated loads and design procedures.  These submittals will be
stamped “REVIEWED” indicating that the items listed interface with the primary
structural framing without deleterious effect and no further action is taken.
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3.5 SITE VISITS

A The structural engineer-of-record ("SER") will make site visits at intervals appropriate to the
stage of construction and as defined by the contract to visually observe the quality and the
progress of the construction work relative to the primary structural system.  The general
contractor is responsible to notify the SER when structural elements are ready for review and
prior to their being covered up. Failure to do so  may result in key observations not being made,
preventing the engineer from recommending acceptance of the work.  A written report will be
made of each visit listing discrepancies, if any, and describing what was observed.  One copy
will be given to contractor's representative at the jobsite, and one copy will be mailed to the
Architect.  If a follow-up visit is necessary it will be so noted on the report.
1. The SER shall not have control over or charge of and shall not be responsible for

construction means, methods, techniques, sequences or procedures, or for safety
precautions and programs in connection with the Work for This Part of the Project, since
these are solely the Contractor's responsibility under the Contract for Construction.  The
SER shall not be responsible for the Contractor's or a Subcontractor's schedule or failure
to carry out the Work in accordance with the Contract Documents.  The SER shall not
have control over or charge of acts or omissions of the Contractor, Subcontractors, their
agents or employees or other persons performing portions of the Work.

END OF SECTION
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SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for documenting the progress of
construction during performance of the Work, including the following:
1. Startup schedule.
2. Contractor's construction schedule.
3. Construction schedule updating reports.
4. Daily construction reports.
5. Material location reports.
6. Site condition reports.
7. Special reports.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Activity.

a. Critical Activity.
b. Predecessor Activity.
c. Successor Activity.

2. Cost Loading.
3. Critical Path.
4. Critical Path Method (CPM).
5. Float.
6. Look-Ahead Schedule.
7. Milestones.
8. Recovery Schedule.
9. Resource Loading.

1.4 SUBMITTALS

A. Submittal Format: Submit required submittals in the following format:
1. Working electronic copy of schedule file, where indicated.
2. PDF electronic file.

B. Startup Diagram: Of size necessary to display entire network for entire construction period;
show logic relationship ties for all activities

C. Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule
for entire construction period.
1. Submit a working electronic copy of schedule, labeled to comply with requirements for

submittals. Include type of schedule (initial or updated) and date on label.

D. CPM Reports: Concurrent with CPM schedule, submit each of the following reports. Format for
each activity in reports shall contain activity number, activity description, cost and resource
loading, original duration, remaining duration, early start date, early finish date, late start date,
late finish date, and total float in calendar days.
1. Activity Report: List of activities sorted by activity number and then early start date, or

actual start date if known.
2. Logic Report: List of preceding and succeeding activities for all activities, sorted in

ascending order by activity number and then early start date, or actual start date if known.
3. Total Float Report: List of all activities sorted in ascending order of total float.
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4. Earnings Report: Compilation of Contractor's total earnings from commencement of the
Work until most recent Application for Payment.

E. Construction Schedule Updating Reports: Submit with Applications for Payment.

F. Daily Construction Reports: Submit at monthly intervals.

G. Material Location Reports: Submit at monthly intervals.

H. Site Condition Reports: Submit at time of discovery of differing conditions.

I. Special Reports: Submit at time of unusual event.

1.5 QUALITY ASSURANCE

A. Pre-Scheduling Conference: Conduct conference at site. Review methods and procedures
related to the preliminary construction schedule and Contractor's construction schedule,
including, but not limited to, the following:
1. Review software limitations and content and format for reports.
2. Verify availability of qualified personnel needed to develop and update schedule.
3. Discuss constraints, including phasing, Work stages, area separations, interim milestones,

and partial Owner occupancy.
4. Review delivery dates for Owner furnished products.
5. Review schedule for Work of Owner's separate contracts, if any.
6. Review submittal requirements and procedures.
7. Review time required for review of submittals and re-submittals.
8. Review requirements for tests and inspections by independent testing and inspecting

agencies.
9. Review time required for Project closeout and Owner startup procedures.
10. Review and finalize list of construction activities to be included in schedule.
11. Review procedures for updating schedule.

1.6 COORDINATION

A. Coordinate Contractor's construction schedule with the schedule of values, list of subcontracts,
submittal schedule, progress reports, payment requests, and other required schedules and
reports.
1. Secure time commitments for performing critical elements of the Work from entities

involved.
2. Coordinate each construction activity in the network with other activities and schedule

them in proper sequence.

PART 2 PRODUCTS

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Time is of the essence to the Owner. Commence Work immediately upon issuance of the
Notice to Proceed. There is a critical need for the Work to be substantially complete within the
time frame identified in the Agreement.

B. Time Frame: Extend schedule from date established for commencement of the Work to date of
Substantial Completion and date of final completion.
1. Contract completion date shall not be changed by submission of schedule that shows an

early completion date, unless specifically authorized by Change Order.

C. Activities: Treat each separate area or story as a separate numbered activity for each main
element of the Work. Comply with the following:
1. Activity Duration: Define activities in terms of number of days anticipated.
2. Procurement Activities: Include procurement process activities for long lead items and

major items, requiring a cycle of more than 60 days, as separate activities in schedule.
Procurement cycle activities include, but are not limited to, submittals, approvals,
purchasing, fabrication, and delivery.
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3. Submittal Review Time: Include review and re-submittal times indicated in Section 01 33
00 - Submittal Procedures in schedule. Coordinate submittal review times in Contractor's
construction schedule with submittal schedule.

4. Startup and Testing Time: Include number of days anticipated for startup and testing.
5. Substantial Completion: Indicate completion of all conditions as in advance of date

established for Substantial Completion, and allow time for Architect's administrative
procedures necessary for certification of Substantial Completion.

6. Punch List and Final Completion: Include a maximum of 30 days for completion of punch
list items and final completion.

7. Inspections required by Authorities Having Jurisdiction (AHJ).

D. Constraints: Include constraints and Work restrictions indicated in the Contract Documents and
show how the sequence of the Work is affected.
1. Work Restrictions: Show the effect of the following items on the schedule:

a. Coordination with existing construction.
b. Limitations of continued occupancies.
c. Uninterruptible services.
d. Partial occupancy before Substantial Completion.
e. Use of premises restrictions.
f. Provisions for future construction.
g. Seasonal variations.
h. Environmental control.
i. Rain days are to be included in project schedule; refer to Section 01 10 00 -

Summary for additional weather information.
2. Work Stages: Indicate important stages of construction for each major portion of the Work,

including, but not limited to, the following:
a. Submittals.
b. Mockups.
c. Fabrication.
d. Installation.
e. Tests and inspections.
f. Adjusting.
g. Curing.

E. Cost Correlation: Superimpose a cost correlation timeline, indicating planned and actual costs.
On the line, show planned and actual dollar volume of the Work performed as of planned and
actual dates used for preparation of payment requests.

F. Six (6) week, lookahead schedule: Prepare schedule indicating activities scheduled to occur or
commence prior to submittal of next schedule update. Summarize the following issues:
1. Unresolved issues.
2. Unanswered Requests for Information.
3. Rejected or unreturned submittals.
4. Notations on returned submittals.
5. Pending modifications affecting the Work and Contract Time.
6. Inspections by Authorities Having Jurisdiction (AHJ).
7. Trade pre-installation conference.

G. Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days
behind the current approved schedule, submit a separate recovery schedule indicating means
by which Contractor intends to regain compliance with the schedule. Indicate changes to
working hours, working days, crew sizes, and equipment required to achieve compliance, and
date by which recovery will be accomplished.

H. Computer Scheduling Software: Prepare schedules using current version of a program that has
been developed specifically to manage construction schedules.
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I. Contract Modifications: For each proposed contract modification and concurrent with its
submission, prepare a time impact analysis to demonstrate the effect of the proposed change
on the overall project schedule.

J. Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports
showing the following:
1. Identification of activities that have changed.
2. Changes in early and late start dates.
3. Changes in early and late finish dates.
4. Changes in activity durations in workdays.
5. Changes in the critical path.
6. Changes in total float or slack time.
7. Changes in the Contract Time.

2.2 REPORTS

A. Daily Construction Reports: Prepare a daily construction report recording information
concerning events at the site and submit each month to Architect:
1. List of subcontractors at Project site.
2. List of separate contractors at Project site.
3. Approximate count of personnel at Project site.
4. Rental equipment at Project site.
5. Material deliveries.
6. High and low temperatures and general weather conditions, including presence of rain or

snow.
7. Accidents.
8. Meetings and significant decisions.
9. Unusual events (see special reports).
10. Stoppages, delays, shortages, and losses.
11. Meter readings and similar recordings.
12. Emergency procedures.
13. Orders and requests of Authorities Having Jurisdiction (AHJ).
14. Change Orders received and implemented.
15. Construction Change Directives received and implemented.
16. Services connected and disconnected.
17. Equipment or system tests and startups.
18. Partial completions and occupancies.
19. Substantial Completions authorized.

B. Material Location Reports: At monthly intervals, prepare and submit a comprehensive list of
materials delivered to and stored at site. List shall be cumulative, showing materials previously
reported plus items recently delivered. Include with list a statement of progress on and delivery
dates for materials or items of equipment fabricated or stored away from Project site. Indicate
the following categories for stored materials:
1. Material stored prior to previous report and remaining in storage.
2. Material stored prior to previous report and since removed from storage and installed.
3. Material stored following previous report and remaining in storage.

C. Site Condition Reports: Immediately on discovery of a difference between site conditions and
the Contract Documents, prepare and submit a detailed report and contact Architect Field
Representative. Include a detailed description of the differing conditions, together with
recommendations for changing the Contract Documents to Architect Field Representative.

D. Special Reports: Submit special reports directly to OwnerOwner within 24 hours of an
occurrence. Distribute copies of report to parties affected by the occurrence.
1. Reporting Unusual Events: When an event of an unusual and significant nature occurs at

site, whether or not related directly to the Work, prepare and submit a special report. List
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chain of events, persons participating, and response by Contractor's personnel, evaluation
of results or effects, and similar pertinent information. Advise Owner and Architect in
advance when these events are known or predictable.

PART 3 EXECUTION

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE

A. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect
actual construction progress and activities. Issue schedule with a pencil copy of pay application.
1. Revise schedule immediately after each meeting or other activity where revisions have

been recognized or made. Issue updated schedule concurrently with the report of each
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

3. As the Work progresses, indicate final completion percentage for each activity.

B. Distribution: Distribute copies of approved schedule to Architect, Owner, separate contractors,
testing and inspecting agencies, and interested parties identified by Contractor with a need to
know schedule responsibility.
1. Post copies in Project meeting rooms and temporary field offices.
2. When revisions are made, distribute updated schedules to the same parties and post in

the same locations. Delete parties from distribution when they have completed their
assigned portion of the Work and are no longer involved in performance of construction
activities.

END OF SECTION
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SECTION 01 32 33 - PHOTOGRAPHIC DOCUMENTATION

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for the following:
1. Preconstruction photographs.
2. Periodic construction photographs.
3. Final completion construction photographs.

1.3 SUBMITTALS

A. Key Plan: Submit key plan of Project site and building with notation of vantage points marked
for location and direction of each photograph or video recording. Indicate elevation or story of
construction. Include same information as corresponding photographic documentation.

B. Digital Photographs: Submit image files within three days of taking photographs.
1. Digital Camera: Minimum sensor resolution of 8 megapixels.
2. Format: Minimum 3200 by 2400 pixels, in unaltered original files, with same aspect ratio

as the sensor, uncropped, date and time stamped, in folder named by date of photograph,
accompanied by key plan file.

3. Identification: Provide the following information with each image description in file
metadata tag:
a. Name of Project.
b. Name and contact information for photographer.
c. Name of Architect.
d. Name of Contractor.
e. Date photograph was taken.
f. Description of vantage point, indicating location, direction (by compass point), and

elevation or story of construction.
g. Unique sequential identifier keyed to accompanying key plan.

C. Construction Photographs: Submit two prints of each photographic view within seven days of
taking photographs.
1. Format: 8 inch by 10 inch (203 mm by 254 mm) smooth surface matte prints on single

weight, commercial grade photographic paper; mounted on card stock to allow a 1 inch
(25 mm) wide margin punched for standard three-ring binder.

2. Identification: On back of each print, provide an applied label or rubber-stamped
impression with the following information:
a. Name of Project.
b. Name and contact information for photographer.
c. Name of Architect.
d. Name of Contractor.
e. Date photograph was taken if not date stamped by camera.
f. Description of vantage point, indicating location, direction (by compass point), and

elevation or story of construction.
g. Unique sequential identifier keyed to accompanying key plan.

D. Construction Photographs: Each photographic view within seven days of taking photographs.
1. Format: Electronic (PDF, Word, or Excel)
2. Identification: Provide the following information:

a. Name of Project.
b. Name and contact information for photographer.
c. Name of Architect.
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d. Name of Contractor.
e. Date photograph was taken if not date stamped by camera.
f. Description of vantage point, indicating location, direction (by compass point), and

elevation or story of construction.
g. Unique sequential identifier keyed to accompanying key plan.

1.4 QUALITY ASSURANCE

A. Photographer Qualifications: An individual who has been regularly engaged as a professional
photographer of construction projects for not less than three years.

1.5 USAGE RIGHTS

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited
reproduction of photographic documentation.

PART 2 PRODUCTS

2.1 PHOTOGRAPHIC MEDIA

A. Digital Images: Provide images in JPG format, produced by a digital camera with minimum
sensor size of 8 megapixels, and at an image resolution of not less than 3200 by 2400 pixels.

PART 3 EXECUTION

3.1 CONSTRUCTION PHOTOGRAPHS

A. Take photographs using the maximum range of depth of field, and that are in focus, to clearly
show the Work. Photographs with blurry or out-of-focus areas will not be accepted.
1. Maintain key plan with each set of construction photographs that identifies each

photographic location.

B. Digital Images: Submit digital images exactly as originally recorded in the digital camera,
without alteration, manipulation, editing, or modifications using image editing software.
1. Date and Time: Include date and time in file name for each image.
2. Field Office Images: Maintain one set of images accessible in the field office at Project

site, available at all times for reference. Identify images in the same manner as those
submitted to Architect.

C. Pre-Construction Photographs: Before commencement of the Work, take photographs of site
and surrounding properties, including existing items to remain during construction, from
different vantage points, as directed by Architect.
1. Flag construction limits before taking construction photographs.
2. Take minimum of 20 photographs to show existing conditions adjacent to property before

starting the Work.
3. Take minimum of 20 photographs of existing buildings either on or adjoining property to

accurately record physical conditions at start of construction.
4. Take additional photographs as required to record settlement or cracking of adjacent

structures, pavements, and improvements.

D. Periodic Construction Photographs: Take minimum of 20 photographs monthly, coinciding with
cutoff date associated with each Application for Payment. Select vantage points to show status
of construction and progress since last photographs were taken.

E. Architect Directed Construction Photographs: From time to time, Architect will instruct
photographer about number and frequency of photographs and general directions on vantage
points. Select actual vantage points and take photographs to show the status of construction
and progress since last photographs were taken.

F. Time Lapse Sequence Construction Photographs: Take minimum of 20 photographs as
indicated, to show status of construction and progress since last photographs were taken.
1. Frequency: Take photographs monthly, coinciding with the cutoff date associated with

each Application for Payment.
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2. Vantage Points: Following suggestions by Architect and Contractor, photographer to
select vantage points. During each of the following construction phases, take not less than
two of the required shots from same vantage point each time to create a time lapse
sequence.
a. Commencement of the Work, through completion of subgrade construction.
b. Above grade structural framing.
c. Exterior building enclosure.
d. Interior Work, through date of Substantial Completion.

G. Final Completion Construction Photographs: Take minimum of 20 color photographs after date
of Substantial Completion for submission as project record documents. Architect will inform
photographer of desired vantage points.
1. Do not include date stamp.

H. Additional Photographs: Architect may request photographs in addition to periodic photographs
specified. Additional photographs will be paid for by Change Order and are not included in the
Contract Sum.
1. Three days' notice will be given, where feasible.
2. In emergency situations, take additional photographs within 24 hours of request.
3. Circumstances that could require additional photographs include, but are not limited to,

the following:
a. Special events planned at Project site.
b. Immediate follow up when on site events result in construction damage or losses.
c. Take photographs at fabrication locations away from site.
d. Substantial Completion of a major phase or component of the Work.
e. Extra record photographs at time of final acceptance.
f. Owner's request for special publicity photographs.

END OF SECTION
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SECTION 01 33 00 - SUBMITTAL PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Requirements for the submittal schedule and administrative and procedural
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Submittals.
2. File Transfer Protocol (FTP).
3. Portable Document Format (PDF).

1.4 SUBMITTALS

A. Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by date
required by construction schedule. Include time required for review, ordering, manufacturing,
fabrication, and delivery when establishing dates. Include additional time required for making
corrections or revisions to submittals noted by Architect and additional time for handling and
reviewing submittals required by those corrections.
1. Coordinate submittal schedule with list of subcontracts, schedule of values, and the

Contractor's construction schedule.
2. Initial Submittal: Submit concurrently with construction schedule. Include submittals

required during the first 60 days of construction. List those submittals required to maintain
orderly progress of the Work and those required early because of long lead time for
manufacture or fabrication.

3. Final Submittal: Submit concurrently with the first complete submittal of Contractor's
construction schedule. Submit revised submittal schedule to reflect changes in current
status and timing for submittals.

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS

A. The Architect's Digital Data Files: Electronic digital data files of the Contract Drawings will be
provided by the Architect for the Contractor's use in preparing submittals.
1. Upon request, the Architect will furnish Contractor  one set of digital data drawing files of

the Contract Drawings for use in preparing Shop Drawings and Project record drawings.
a. The Architect makes no representations as to the accuracy or completeness of digital

data drawing files as they relate to the Contract Drawings.
b. Digital Drawing Software Program: Contract Drawings are available in Revit.
c. Contractor shall execute a data licensing agreement in the form of AIA Document AIA

C106, Digital Data Licensing Agreement.
d. The following digital data files will by furnished for each appropriate discipline:

1) Floor plans.
2) Reflected ceiling plans.

B. Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals,

and related activities that require sequential activity.
2. Submit submittal items required for each Specification Section concurrently unless partial

submittals for portions of the Work are indicated on approved submittal schedule.
3. Submit action submittals and informational submittals required by the same Specification

Section as separate packages under separate transmittals.
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4. Coordinate transmittal of different types of submittals for related parts of the Work so
processing will not be delayed because of need to review submittals concurrently for
coordination.
a. The Architect reserves the right to withhold action on a submittal requiring

coordination with other submittals until related submittals are received.

C. Processing Time: Allow time for submittal review, including time for resubmittals. Time for
review shall commence on the Architect's receipt of submittal. No extension of the Contract
Time will be authorized because of failure to transmit submittals enough in advance of the Work
to permit processing, including resubmittals.
1. Initial Review: Allow ten (10) days for initial review of each submittal. Allow additional time

if coordination with subsequent submittals is required. Architect will advise Contractor
when a submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process in same manner as
initial submittal.

3. Resubmittal Review: Allow ten (10) days for review of each resubmittal.
4. Sequential Review: Where sequential review of submittals by Architect's consultants,

Owner, or other parties is indicated, allow 21 days for initial review of each submittal.
5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals

may be transmitted simultaneously to the Architect and to the Architect's consultants,
allow ten (10) days for review of each submittal. Submittal will be returned to the Architect
before being returned to the Contractor.

D. Electronic Submittals: Identify and incorporate information in each electronic submittal file:
1. Assemble complete submittal package into a single indexed file incorporating submittal

requirements of a single Specification Section and transmittal form with links enabling
navigation to each item.

2. Name file with submittal number or other unique identifier, including revision identifier:
a. File name shall use Project identifier and Specification Section number followed by a

decimal point and then a sequential number (e.g., SLOHSM-06 10 00.01).
Resubmittals shall include an alphabetic suffix after another decimal point (e.g.,
SLOHSM-06 10 00.01.A).

3. Provide means for insertion to permanently record the Contractor's review and approval
markings and action taken by the Architect.

4. Transmittal Form for Electronic Submittals: Use software generated form from electronic
project management software acceptable to Owner, containing the following information:
a. Project name.
b. Name and address of the Architect.
c. Name of the Construction Manager.
d. Name of the Contractor.
e. Name of firm or entity that prepared submittal.
f. Names of subcontractor, manufacturer, and supplier.
g. Category and type of submittal.
h. Submittal purpose and description.
i. Specification Section number and title.
j. Specification paragraph number or drawing designation and generic name for each of

multiple items.
k. Drawing number and detail references, as appropriate.
l. Location(s) where product is to be installed, as appropriate.
m. Related physical samples submitted directly.
n. Indication of full or partial submittal.
o. Transmittal number, numbered consecutively.
p. Submittal and transmittal distribution record.
q. Other necessary identification.
r. Remarks.
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5. Metadata: Include the following information as keywords in the electronic submittal file
metadata:
a. Project name.
b. Number and title of appropriate Specification Section.
c. Manufacturer name.
d. Product name.

E. Options: Identify options requiring selection by the Architect.

F. Deviations and Additional Information: On an attached separate sheet, prepared on the
Contractor's letterhead, record relevant information, requests for data, revisions other than
those requested by Architect on previous submittals, and deviations from requirements in the
Contract Documents, including minor variations and limitations. Include same identification
information as related submittal.

G. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.
1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block and clearly indicate extent of

revision.
3. Resubmit submittals until they are marked with approval notation from Architect's action

stamp.

H. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance
of construction activities. Show distribution on transmittal forms.

I. Use for Construction: Retain complete copies of submittals on Project site. Use only final action
submittals that are marked with approval notation from Architect's action stamp.

PART 2 PRODUCTS

2.1 SUBMITTAL PROCEDURES

A. Submittal Procedure Requirements: Prepare and submit submittals required by individual
Specification Sections. Types of submittals are indicated in individual Specification Sections.
1. Submit electronic submittals via email as PDF electronic files.

a. The Architect will return annotated file. Annotate and retain one copy of file as an
electronic Project record document file.

2. Certificates and Certifications Submittals: Provide statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be signed
by an officer or other individual authorized to sign documents on behalf of that entity.
a. Provide a digital signature with digital certificate on electronically submitted

certificates and certifications where indicated.
b. Provide a notarized statement on original paper copy certificates and certifications

where indicated.

B. Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.
1. If information must be specially prepared for submittal because standard published data

are not suitable for use, submit as Shop Drawings, not as Product Data.
2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
c. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.
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4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams showing factory installed wiring.
b. Printed performance curves.
c. Operational range diagrams.
d. Clearances required to other construction, if not indicated on accompanying Shop

Drawings.
5. Submit Product Data before or concurrent with Samples.
6. Submit Product Data in PDF electronic file.

C. Shop Drawings: Prepare Project specific information, drawn accurately to scale. Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data.
1. Preparation: Fully illustrate requirements in the Contract Documents. Include the following

information, as applicable:
a. Identification of products.
b. Schedules.
c. Compliance with specified standards.
d. Notation of coordination requirements.
e. Notation of dimensions established by field measurement.
f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

2. Sheet Size: Except for templates, patterns, and similar full size drawings, submit Shop
Drawings on sheet size indicated in specification section.

3. Submit Shop Drawings in PDF electronic file.
4. BIM File Incorporation: Develop and incorporate Shop Drawing files into Building

Information Model established for Project.
a. Prepare Shop Drawings in same digital data software program, version, and

operating system as the original Drawings.
b. Refer to Section 01 31 00 - Project Management and Coordination for requirements

for coordination drawings.

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of
characteristics with other elements and for a comparison of these characteristics between
submittal and actual component as delivered and installed.
1. Transmit Samples that contain multiple, related components such as accessories together

in one submittal package.
2. Identification: Attach label on unexposed side of Samples that includes the following:

a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of applicable Specification Section.
e. Specification paragraph number and generic name of each item.

3. For projects where electronic submittals are required, provide corresponding electronic
submittal of Sample transmittal, digital image file illustrating Sample characteristics, and
identification information for record.

4. Disposition: Maintain sets of approved Samples at Project site, available for quality-control
comparisons throughout the course of construction activity. Sample sets may be used to
determine final acceptance of construction associated with each set.
a. Samples that may be incorporated into the Work are indicated in individual

Specification Sections. Such Samples must be in an undamaged condition at time of
use.

b. Samples not incorporated into the Work, or otherwise designated as Owner's
property, are the property of the Contractor.

5. Samples: Submit full size units or Samples of size indicated, prepared from same material
to be used for the Work, cured and finished in manner specified, and physically identical
with material or product proposed for use, and that show full range of color and texture
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variations expected. Samples include, but are not limited to, the following: partial sections
of manufactured or fabricated components; small cuts or containers of materials; complete
units of repetitively used materials; swatches showing color, texture, and pattern; color
range sets; and components used for independent testing and inspection.
a. Key Items Review Time: Submit samples to the Architect at least 30 days prior to

date Contractor needs reviewed submittals returned. The Contractor shall be
prepared to submit color samples on any key items in Division 09 finishes within 30
days of the award of Contract. Once samples of all key items are received, the
Architect will finalize color selections.

b. Number of Samples: Submit three sets of Samples. The Architect will retain two
Sample sets; remainder will be returned.
1) Submit a single Sample where assembly details, workmanship, fabrication

techniques, connections, operation, and other similar characteristics are to be
demonstrated.

2) If variation in color, pattern, texture, or other characteristic is inherent in material
or product represented by a Sample, submit at least three sets of paired units
that show approximate limits of variations.

E. Product Schedule: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location. Include the
following information in tabular form:
1. Type of product. Include unique identifier for each product indicated in the Contract

Documents or assigned by the Contractor if none is indicated.
2. Manufacturer and product name, and model number if applicable.
3. Number and name of room or space.
4. Location within room or space.
5. Submit product schedule in PDF electronic file.

F. Coordination Drawing Submittals: Comply with requirements specified in Section 01 31 00 -
Project Management and Coordination.

G. Contractor's Construction Schedule: Comply with requirements specified in Section 01 32 00 -
Construction Progress Documentation.

H. Application for Payment and Schedule of Values: Comply with requirements specified in
Section 01 29 00 - Payment Procedures.

I. Test and Inspection Reports and Schedule of Tests and Inspections Submittals: Comply with
requirements specified in Section 01 40 00 - Quality Requirements.

J. Closeout Submittals required for Substantial Completion: Comply with requirements specified in
Section 01 77 00 - Closeout Procedures.

K. Maintenance Data: Comply with requirements specified in Section 01 78 23 - Operation and
Maintenance Data.

L. Qualification Data: Prepare written information that demonstrates capabilities and experience of
firm or person. Include lists of completed projects with project names and addresses, contact
information of architects and owners, and other information specified.

M. Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents. Submit record of Welding Procedure
Specification and Procedure Qualification Record on AWS forms. Include names of firms and
personnel certified.

N. Installer Certificates: Submit written statements on manufacturer's letterhead certifying that
Installer complies with requirements in the Contract Documents and, where required, is
authorized by manufacturer for this specific Project.

O. Manufacturer Certificates: Submit written statements on manufacturer's letterhead certifying
that manufacturer complies with requirements in the Contract Documents. Include evidence of
manufacturing experience where required.
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P. Product Certificates: Submit written statements on manufacturer's letterhead certifying that
product complies with requirements in the Contract Documents.

Q. Material Certificates: Submit written statements on manufacturer's letterhead certifying that
material complies with requirements in the Contract Documents.

R. Material Test Reports: Submit reports written by a qualified testing agency, on testing agency's
standard form, indicating and interpreting test results of material for compliance with
requirements in the Contract Documents.

S. Product Test Reports: Submit written reports indicating that current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or
on comprehensive tests performed by a qualified testing agency.

T. Research Reports: Submit written evidence, from a model code organization acceptable to
authorities having jurisdiction, that product complies with building code in effect for Project.
Include the following information:
1. Name of evaluation organization.
2. Date of evaluation.
3. Time period when report is in effect.
4. Product and manufacturers' names.
5. Description of product.
6. Test procedures and results.
7. Limitations of use.

U. Preconstruction Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting results of tests performed before installation
of product, for compliance with performance requirements in the Contract Documents.

V. Compatibility Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting results of compatibility tests performed
before installation of product. Include written recommendations for primers and substrate
preparation needed for adhesion.

W. Field Test Reports: Submit written reports indicating and interpreting results of field tests
performed either during installation of product or after product is installed in its final location, for
compliance with requirements in the Contract Documents.

X. Design Data: Prepare and submit written and graphic information, including, but not limited to,
performance and design criteria, list of applicable codes and regulations, and calculations.
Include list of assumptions and other performance and design criteria and a summary of loads.
Include load diagrams if applicable. Provide name and version of software, if any, used for
calculations. Include page numbers.

2.2 DELEGATED DESIGN SERVICES

A. Performance and Design Criteria: Where professional design services or certifications by a
design professional are specifically required of the Contractor by the Contract Documents,
provide products and systems complying with specific performance and design criteria
indicated.
1. If criteria indicated are not sufficient to perform services or certification required, submit a

written request for additional information to the Architect.

B. Delegated Design Services Certification: In addition to Shop Drawings, Product Data, and
required submittals, submit digitally signed PDF electronic file and three paper copies of
certificate, signed and sealed by the responsible design professional, for each product and
system specifically assigned to the Contractor to be designed or certified by a design
professional.
1. Indicate that products and systems comply with performance and design criteria in the

Contract Documents. Include list of codes, loads, and other factors used in performing
these services.
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C. BIM File Incorporation: Incorporate delegated design drawing and data files into Building
Information Model established for Project.
1. Prepare delegated design drawings in the same digital data software program, version,

and operating system as the original Drawings.

PART 3 EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Action and Informational Submittals: Review each submittal and check for coordination with
other Work of the Contract and for compliance with the Contract Documents. Note corrections
and field dimensions. Mark with approval stamp before submitting to Architect.

B. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name
and location, submittal number, Specification Section title and number, name of reviewer, date
of Contractor's approval, and statement certifying that submittal has been reviewed, checked,
and approved for compliance with the Contract Documents.

3.2 ARCHITECT'S ACTION

A. Submittals: The Architect will review each submittal, make marks to indicate corrections or
revisions required, and return it. The Architect will stamp each submittal with an action stamp
and will mark stamp appropriately to indicate action.
1. Reviewed: Indicates the Architect has reviewed the submittal and takes no exceptions as

submitted.
2. Furnish as Corrected: Submittal is approved, provided modifications noted are properly

incorporated. Resubmission is not usually necessary.
3. Revise and Resubmit: Modifications are required prior to approval. Work cannot proceed

until the submittal is revised and resubmitted for further review.
4. Rejected: Work covered by the submittal is not complete or does not conform the Contract

Documents and cannot proceed. A new submittal needs to be made according to the
notations and resubmitted for approval prior to fabrication or construction.

B. Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from the Architect.

C. Incomplete submittals are not permitted, will be considered non-responsive, and will be
returned for resubmittal without review.

D. Submittals not required by the Contract Documents will be returned by the Architect without
action.

END OF SECTION
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SECTION 01 35 16 - ALTERATION PROJECT PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Special procedures for alteration Work.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Alteration Work.
2. Consolidate.
3. Design Reference Sample.
4. Dismantle.
5. Match.
6. Refinish.
7. Repair.
8. Replace.
9. Replicate.
10. Reproduce.
11. Retain.
12. Strip.

1.4 REFERENCE STANDARDS

A. 40 CFR 745 - Lead-Based Paint Poisoning Prevention in Certain Residential Structures; current
edition.

B. ANSI A10.6 - Safety & Health Program Requirements for Demolition Operations - American
National Standard for Construction and Demolition Operations; 6th Edition, 2016.

C. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

D. ICC (IEBC) - International Existing Building Code; Most Recent Edition Adopted by Authority
Having Jurisdiction, Including All Applicable Amendments and Supplements.

E. NFPA 51B - Standard for Fire Prevention During Welding, Cutting, and Other Hot Work; 2020.

F. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;
2022, with Errata (2021).

G. Texas Accessibility Standards (TAS) - 2012 Texas Accessibility Standards (TAS); 2012.

1.5 COORDINATION

A. Alteration Work Subschedule: A construction schedule coordinating sequencing and scheduling
of alteration Work for entire Project, including each activity to be performed, and based on
Contractor's Construction Schedule. Secure time commitments for performing critical
construction activities from separate entities responsible for alteration Work.
1. Schedule construction operations in sequence required to obtain best Work results.
2. Coordinate sequence of alteration Work activities to accommodate the following:

a. Owner's continuing occupancy of portions of existing building.
b. Owner's partial occupancy of completed Work.
c. Other known Work in progress.
d. Tests and inspections.

3. Detail sequence of alteration Work, with start and end dates.
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4. Utility Services: Indicate how long utility services will be interrupted. Coordinate shutoff,
capping, and continuation of utility services.

5. Equipment Data: List gross loaded weight, axle-load distribution, and wheel base
dimension data for mobile and heavy equipment proposed for use in existing structure. Do
not use such equipment without certification from Contractor's professional engineer that
the structure can support the imposed loadings without damage.

B. Pedestrian and Vehicular Circulation: Coordinate alteration Work with circulation patterns within
Project building(s) and site. Some Work is near circulation patterns and adjacent to restricted
areas. Circulation patterns cannot be closed off entirely and in places can be only temporarily
redirected around small areas of Work. Access to restricted areas may not be obstructed. Plan
and execute the Work accordingly.

1.6 PROJECT MEETINGS FOR ALTERATION WORK

A. Preliminary Conference for Alteration Work: Before commencing alteration Work, conduct
conference at site.

B. Coordination Meetings: Conduct coordination meetings specifically for alteration Work at
regular intervals. Coordination meetings are in addition to specific meetings held for other
purposes, such as progress meetings and preinstallation conferences.
1. Review items of significance that affect progress of alteration Work.

a. Interface requirements of alteration work with other Project Work.
b. Status of submittals for alteration Work.
c. Access to alteration work locations.
d. Effectiveness of fire prevention plan.
e. Quality and work standards of alteration Work.
f. Change Orders for alteration Work.

2. Reporting: Record meeting results and distribute copies to everyone in attendance and to
others affected by decisions or actions resulting from each meeting.

1.7 MATERIALS OWNERSHIP

A. Historic items, relics, and similar objects including, but not limited to, cornerstones and their
contents, commemorative plaques and tablets, antiques, and other items of interest or value to
Owner that may be encountered or uncovered during the Work, regardless of whether they
were previously documented, remain Owner's property.
1. Carefully dismantle and salvage each item or object in a manner to prevent damage and

protect it from damage, then promptly deliver it to Owner where directed.

B. Alteration Work Subschedule:  Submit alteration Work subschedule within seven days of date
established for commencement of alteration Work.

C. Preconstruction Documentation: Show preexisting conditions of adjoining construction and site
improvements that are to remain, including finish surfaces, that might be misconstrued as
damage caused by Contractor's alteration Work operations.

D. Alteration Work Program: Submit 30 days before Work begins.

E. Fire Prevention Plan: Submit 30 days before Work begins.

1.8 QUALITY ASSURANCE

A. Regulatory Requirements:
1. Building Code: Comply with ICC (IBC)  and ICC (IEBC) for alteration Work.
2. Fire Prevention Plan: Prepare a written plan for preventing fires during the Work, including

placement of fire extinguishers, fire blankets, rag buckets, and other fire control devices
during each phase or process. Coordinate plan with Owner's fire protection equipment
and requirements. Include fire watch personnel's training, duties, and authority to enforce
fire safety.

3. Safety and Health Standard: Comply with ANSI A10.6.
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4. Title X Requirement: Each firm conducting activities that disturb painted surfaces shall be
a Lead-Safe Certified Firm according to 40 CFR 745 , Subpart E, and use only workers
that are trained in lead safe Work practices.

5. Accessibility Requirements: Comply with applicable requirements.
a. Texas Accessibility Standards (TAS) .

B. Specialist Qualifications: An experienced firm having minimum 10 years documented
experience that is regularly engaged in specialty Work similar in nature, materials, design, and
extent to alteration Work specified.
1. Field Supervisor Qualifications: Full time supervisors experienced in specialty Work similar

in nature, material, design, and extent to that indicated for this Project. Supervisors shall
be on site when specialty Work begins and during its progress. Supervisors shall not be
changed during Project except for causes beyond the control of the specialist firm.
a. Construct new mockups of required Work whenever a supervisor is replaced.

C. Alteration Work Program: Prepare a written plan for alteration Work for whole Project, including
each phase or process and protection of surrounding materials during operations. Show
compliance with indicated methods and procedures specified in this and other Sections.
Coordinate this whole Project alteration Work program with specific requirements of programs
required in other alteration Work Sections.
1. Dust and Noise Control: Include locations of proposed temporary dust and noise control

partitions and means of egress from occupied areas coordinated with continuing on site
operations and other known Work in progress.

2. Debris Hauling: Include plans clearly marked to show debris hauling routes, turning radii,
and locations and details of temporary protective barriers.

1.9 STORAGE AND HANDLING OF SALVAGED MATERIALS

A. Salvaged Materials:
1. Clean loose dirt and debris from salvaged items unless more extensive cleaning is

indicated.
2. Pack or crate items after cleaning; cushion against damage during handling. Label

contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to Owner's storage area designated by Owner.
5. Protect items from damage during transport and storage.

B. Salvaged Materials for Reinstallation:
1. Repair and clean items for reuse as indicated.
2. Pack or crate items after cleaning and repairing; cushion against damage during handling.

Label contents of containers.
3. Protect items from damage during transport and storage.
4. Reinstall items in locations indicated. Comply with installation requirements for new

materials and equipment unless otherwise indicated. Provide connections, supports, and
miscellaneous materials to make items functional for use indicated.

C. Existing Materials to Remain: Protect construction indicated to remain against damage and
soiling from construction Work. Where permitted by Architect, items may be dismantled and
taken to a suitable, protected storage location during construction Work and reinstalled in their
original locations after alteration and other construction work in the vicinity is complete.

D. Storage: Catalog and store items within a weathertight enclosure where they are protected from
moisture, weather, condensation, and freezing temperatures.
1. Identify each item for reinstallation with a nonpermanent mark to document its original

location. Indicate original locations on plans, elevations, sections, or photographs by
annotating the identifying marks.

2. Secure stored materials to protect from theft.
3. Control humidity so that it does not exceed 85 percent. Maintain temperatures 5

degrees F (3 degrees C) or more above the dew point.
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E. Storage Space:
1. Owner will arrange for limited on site location(s) for free storage of salvaged material.

Storage space does include security and climate control for stored material.
2. Arrange for off site locations for storage, protection, and insurance coverage of salvaged

material that cannot be stored and protected on site.

1.10 FIELD CONDITIONS

A. Survey of Existing Conditions: Record existing conditions that affect the Work by use of
[measured drawings] [preconstruction photographs] [and] [preconstruction videotapes].
1. Comply with requirements specified in Section 01 32 00 - Construction Progress

Documentation.

B. Discrepancies: Notify Architect of discrepancies between existing conditions and Drawings
before proceeding with removal and dismantling Work.

C. Owner's Removals: Before beginning alteration Work, verify in correspondence with Owner that
the following items have been removed:

D. Size Limitations in Existing Spaces: Materials, products, and equipment used for performing the
work and for transporting debris, materials, and products shall be of sizes that clear surfaces
within existing spaces, areas, rooms, and openings, including temporary protection, by 12
inches (300 mm) or more.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 PROTECTION

A. Protect persons, motor vehicles, surrounding surfaces of building, building site, plants, and
surrounding buildings from harm resulting from alteration Work.
1. Use proven protection methods, appropriate to each area and surface being protected.
2. Provide temporary barricades, barriers, and directional signage to exclude the public from

areas where alteration Work is being performed.
3. Erect temporary barriers to form and maintain fire egress routes.
4. Erect temporary protective covers over walkways and at points of pedestrian and

vehicular entrance and exit that must remain in service during alteration Work.
5. Contain dust and debris generated by alteration Work, and prevent it from reaching the

public or adjacent surfaces.
6. Provide shoring, bracing, and supports as necessary. Do not overload structural elements.
7. Protect floors and other surfaces along hauling routes from damage, wear, and staining.
8. Provide supplemental sound control treatment to isolate demolition Work from other areas

of the building.

B. Temporary Protection of Materials to Remain:
1. Protect existing materials with temporary protections and construction. Do not remove

existing materials unless otherwise indicated.
2. Do not attach temporary protection to existing surfaces except as indicated as part of the

alteration work program.

C. Comply with each product manufacturer's written instructions for protections and precautions.
Protect against adverse effects of products and procedures on people and adjacent materials,
components, and vegetation.

D. Utility and Communications Services:
1. Notify Owner, Architect, authorities having jurisdiction, and entities owning or controlling

wires, conduits, pipes, and other services affected by alteration Work before commencing
operations.

2. Disconnect and cap pipes and services as required by Authorities Having Jurisdiction
(AHJ), as required for alteration Work.
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3. Maintain existing services unless otherwise indicated; keep in service, and protect against
damage during operations. Provide temporary services during interruptions to existing
utilities.

E. Existing Drains: Prior to the start of Work in an area, test drainage system to ensure that it is
functioning properly. Notify Architect immediately of inadequate drainage or blockage. Do not
begin Work in an area until the drainage system is functioning properly.
1. Prevent solids such as adhesive or mortar residue or other debris from entering the

drainage system. Clean out drains and drain lines that become sluggish or blocked by
sand or other materials resulting from alteration Work.

2. Protect drains from pollutants. Block drains or filter out sediments, allowing only clean
water to pass.

F. Existing Roofing: Prior to the start of Work in an area, install roofing protection.

3.2 PROTECTION FROM FIRE

A. Follow fire prevention plan and the following:
1. Comply with NFPA 241  requirements unless otherwise indicated.
2. Remove and keep area free of combustibles, including rubbish, paper, waste, and

chemicals, unless necessary for the immediate Work.
a. If combustible material cannot be removed, provide fire blankets to cover materials.

B. Heat Generating Equipment and Combustible Materials: Comply with procedures while
performing Work with heat generating equipment or combustible materials, including welding,
torch cutting, soldering, brazing, removing paint with heat, or other operations where open
flames or implements using high heat or combustible solvents and chemicals are anticipated:
1. Obtain Owner's approval for operations involving use of open flame or welding or other

high heat equipment. Use of open plame equipment is not permitted. Notify Owner at least
72 hours before each occurrence, indicating location of such Work.

2. As far as practicable, restrict heat generating equipment to shop areas or outside the
building.

3. Do not perform Work with heat generating equipment in or near rooms or in areas where
flammable liquids or explosive vapors are present or thought to be present. Use a
combustible gas indicator test to ensure that the area is safe.

4. Use fireproof baffles to prevent flames, sparks, hot gases, or other high-temperature
material from reaching surrounding combustible material.

5. Prevent the spread of sparks and particles of hot metal through open windows, doors,
holes, and cracks in floors, walls, ceilings, roofs, and other openings.

6. Fire Watch: Before Working with heat generating equipment or combustible materials,
station personnel to serve as a fire watch at each location where Work is performed.
Firewatch personnel shall have the authority to enforce fire safety. Station fire watch
according to NFPA 51B, NFPA 241, and as follows:
a. Train each fire watch in the proper operation of fire control equipment and alarms.
b. Prohibit firewatch personnel from other Work that would be a distraction from

firewatch duties.
c. Cease Work with heat generating equipment whenever fire watch personnel are not

present.
d. Have fire watch personnel perform final fire safety inspection each day beginning no

sooner than 30 minutes after conclusion of Work in each area to detect hidden or
smoldering fires and to ensure that proper fire prevention is maintained.

e. Maintain fire watch personnel in each area site until 60 minutes after conclusion of
daily Work.

C. Fire Control Devices: Provide and maintain fire extinguishers, fire blankets, and rag buckets for
disposal of rags with combustible liquids. Maintain each as suitable for the type of fire risk in
each Work area. Ensure that nearby personnel and the fire-watch personnel are trained in fire-
extinguisher and blanket use.
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D. Sprinklers: Where sprinkler protection exists and is functional, maintain it without interruption
while operations are being performed. If operations are performed close to sprinklers, shield
them temporarily with guards.
1. Remove temporary guards at the end of Work shifts, whenever operations are paused,

and when nearby Work is complete.

3.3 PROTECTION DURING APPLICATION OF CHEMICALS

A. Protect motor vehicles, surrounding surfaces of building, building site, plants, and surrounding
buildings from harm or spillage resulting from applications of chemicals and adhesives.

B. Cover adjacent surfaces with protective materials that are proven to resist chemicals selected
for Project unless chemicals being used will not damage adjacent surfaces as indicated in
alteration Work program. Use covering materials and masking agents that are waterproof and
UV resistant and that will not stain or leave residue on surfaces to which they are applied. Apply
protective materials according to manufacturer's written instructions. Do not apply liquid
masking agents or adhesives to painted or porous surfaces. When no longer needed, promptly
remove protective materials.

C. Do not apply chemicals during winds of sufficient force to spread them to unprotected surfaces.

D. Neutralize alkaline and acid wastes and legally dispose of off Owner's property.

E. Collect and dispose of runoff from chemical operations by legal means and in a manner that
prevents soil contamination, soil erosion, undermining of paving and foundations, damage to
landscaping, or water penetration into building interior.

3.4 ALTERATION WORK

A. Have specialty Work performed only by qualified specialists.

B. Ensure that supervisory personnel are present when Work begins and during its progress.

C. Record existing Work before each procedure (preconstruction), and record progress during the
Work. Use digital preconstruction documentation photographs or video recordings. Comply with
requirements in Section 01 32 33 - Photographic Documentation.

D. Perform surveys of site as the Work progresses to detect hazards resulting from alterations.

E. Notify Architect of visible changes in the integrity of material or components whether from
environmental causes including biological attack, UV degradation, freezing, or thawing or from
structural defects including cracks, movement, or distortion.
1. Do not proceed with the Work in question until directed by Architect.

END OF SECTION
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SECTION 01 35 43.13 - ENVIRONMENTAL PROCEDURES FOR HAZARDOUS MATERIALS

PART 1  GENERAL

1.1 NOTICE OF HAZARDOUS WASTE OR MATERIALS

A. The Contractor shall give notice in writing to the Owner, the Construction Manager (CM), and
the Architect promptly, before any of the following conditions are disturbed, and in no event
later than 24 hours after first observance, of any:
1. Material that the Contractor believes may be a material that is hazardous waste or

hazardous material, as defined in Section 25117 of the Health and Safety Code, that is
required to be removed to a Class I, Class II, or Class III disposal site in accordance with
provisions of existing law, or

2. Other material that may present a substantial danger to persons or property exposed
thereto in connection with Work at the site.

B. The Contractor's written notice shall indicate whether the hazardous waste or material was
shown or indicated in the Contract Documents to be within the scope of Work, and whether the
materials were brought to the site by the Contractor, Subcontractors, suppliers, or anyone else
for whom the Contractor is responsible. As used in this Section, the term "hazardous materials"
shall include, without limitation, asbestos, lead, polychlorinated biphenyl (PCB), petroleum and
related hydrocarbons, and radioactive material.

C. In response to the Contractor's written notice, the Owner shall investigate the identified
conditions.

D. If the Owner determines that conditions do not involve hazardous materials or that no change in
terms of Contract is justified, the Owner shall so notify Contractor in writing, stating reasons. If
the Owner and the Contractor cannot agree on whether conditions justify an adjustment in
Contract Price or Contract Time, or on the extent of any adjustment, Contractor shall proceed
with the Work as directed by the Owner.

E. If after receipt of notice from the Owner, the Contractor does not agree to resume Work based
on a reasonable belief it is unsafe, or does not agree to resume Work under special conditions,
then Owner may order such portion of Work that is in connection with such hazardous condition
or such affected area to be deleted from the Work, or performed by others, or the Owner may
invoke its rights to terminate the Contract in whole or in part. The Owner will determine
entitlement to or the amount or extent of an adjustment, if any, in Contract Price or Contract
Time as a result of deleting such portion of Work or performing the Work by others.

F. If the Contractor stops Work in connection with any hazardous condition and in any area
affected thereby, the Contractor shall immediately redeploy its workers, equipment, and
materials, as necessary, to other portions of the Work to minimize delay and disruption.

1.2 ADDITIONAL WARRANTIES AND REPRESENTATIONS

A. The Contractor represents and warrants that the Contractor, the Contractor’s employees, and
the Subcontractors and their employees, shall at all times have the required levels of familiarity
with the site and the Work, training, and ability to comply fully with all applicable legal and
contractual requirements for safe and expeditious performance of the Work, including whatever
training is or may be required regarding the activities to be performed (including, but not limited
to, all training required to address adequately the actual or potential dangers of Contract
performance).

B. The Contractor represents and warrants that the Contractor, the Contractor’s employees, and
the Subcontractors and their employees, shall at all times have and maintain in good standing
any and all certifications and licenses required by applicable federal, state, and other
governmental and quasi-governmental requirements applicable to the Work.

C. The Contractor represents and warrants that he or she has studied carefully all requirements of
the Specifications regarding procedures for demolition, hazardous waste abatement, or safety
practices specified in the Contract, and prior to submitting its bid has either (a) verified to its
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satisfaction that the specified procedures are adequate and sufficient to achieve the results
intended by the Contract Documents, or (b) by way of approved "or equal" request or request
for clarification and written Addenda, secured changes to the specified procedures sufficient to
achieve the results intended by the Contract Documents. The Contractor accepts the risk that
any specified procedure will result in a completed Project in full compliance with the Contract
Documents.

1.3 MONITORING AND TESTING

A. The Owner reserves the right, in its sole discretion, to conduct air monitoring, earth monitoring,
Work monitoring, and any other tests (in addition to testing required under the agreement or
applicable law), to monitor Contract requirements of safe and statutorily compliant work
methods and (where applicable) safe re-entry level air standards under state and federal law
upon completion of the job, and compliance of the Work with periodic and final inspection by
public and quasi-public entities having jurisdiction.

B. The Contractor acknowledges that the Owner has the right to perform, or cause to be
performed, various activities and tests including, but not limited to, pre-abatement, during
abatement, and post-abatement air monitoring, that the Owner shall have no obligation to
perform said activities and tests, and that a portion of said activities and tests may take place
prior to the completion of the Work by the Contractor. In the event the Owner elects to perform
these activities and tests, the Contractor shall afford the Owner ample access to the site and all
areas of the Work as may be necessary for the performance of these activities and tests. The
Contractor will include the potential impact of these activities or tests by the Owner in the
Contract Price and the Scheduled Completion Date.

C. Notwithstanding the Owner's rights granted by this paragraph, Contractor may retain his or her
own industrial hygiene consultant at the Contractor’s own expense and may collect samples
and may perform tests including, but not limited to, pre-abatement, during abatement, and post-
abatement personal air monitoring: The Owner reserves the right to request documentation of
all such activities and tests performed by the Contractor relating to the Work and Contractor
shall immediately provide that documentation upon request.

1.4 COMPLIANCE WITH LAWS

A. The Contractor shall perform safe, expeditious, and orderly work in accordance with the best
practices and the highest standards in the hazardous waste abatement, removal, and disposal
industry, the applicable law, and the Contract Documents including, but not limited to, all
responsibilities relating to the preparation and return of waste shipment records, all
requirements of the law, delivering of all requisite notices, and obtaining all necessary
governmental and quasi-governmental approvals.
1. The Contractor represents that they are familiar with, and shall comply with, all laws

applicable to the Work or completed Work including, but not limited to, all federal, state,
and local laws, statutes, standards, rules, regulations, and ordinances applicable to the
Work relating to:
a. The protection of public health and welfare, and environment,
b. Storage, handling, or use of asbestos, PCB, lead, petroleum-based products or other

hazardous materials,
c. The generation, processing, treatment, storage, transport, disposal, destruction, or

other management of asbestos, PCB, lead, petroleum, or hazardous waste materials
or other waste materials of any kind, and

1.5 DISPOSAL

A. The Contractor has the sole responsibility for determining current waste storage, handling,
transportation, and disposal regulations for the job site and for each waste disposal facility. The
Contractor must comply fully at its sole cost and expense with these regulations and any
applicable law. The Owner may, but is not obligated to, require submittals with this information
for it to review consistent with the Contract Documents.
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B. The Contractor shall develop and implement a system acceptable to the Owner to track
hazardous waste from the site to disposal, including appropriate "Hazardous Waste Manifests"
on the EPA form, so that Owner may track the volume of waste it put in each landfill and
receive from each landfill a certificate of receipt.

C. The Contractor shall provide the Owner with the name and address of each waste disposal
facility prior to any disposal, and the Owner shall have the express right to reject any proposed
disposal facility. The Contractor shall not use any disposal facility to which Owner has objected.
The Contractor shall document actual disposal or destruction of waste at a designated facility
by completing a disposal certificate or certificate of destruction forwarding the original to the
Owner.

1.6 PERMITS

A. Before performing any of the Work, and at such other times as may be required by applicable
law, the Contractor shall deliver all requisite notices and obtain the approval of all governmental
and quasi-governmental authorities having jurisdiction over the Work. For example, before
commencing any work in connection with the Work involving asbestos-containing materials,
PCBs, or other hazardous materials subject to regulation, the Contractor agrees to provide the
required notice of intent to renovate or demolish to the appropriate state or federal agency
having jurisdiction, by certified mail, return receipt requested, or by some other method of
transmittal for which a return receipt is obtained, and to send a copy of that notice to the Owner.
The Contractor shall not conduct any Work involving asbestos-containing materials or PCBs
unless the Contractor has first confirmed that the appropriate agency having jurisdiction is in
receipt of the required notification. All permits, licenses, and bonds that are required by
governmental or quasi-governmental authorities, and all fees, deposits, tap fees, off-site
easements, and asbestos and PCB disposal facilities expenses necessary for the prosecution
of the Work, shall be procured and paid for by the Contractor. The Contractor shall give all
notices and comply with all applicable laws bearing on the conduct of the Work as drawn and
specified. If the Contractor observes or reasonably should have observed that Drawings and
Specifications and other Contract Documents are at variance therewith, it shall be responsible
for promptly notifying the Owner in writing of such fact. If the Contractor performs any Work
contrary to applicable laws, it shall bear all costs arising therefrom.

B. The Contractor shall submit evidence satisfactory to the Owner that he or she and any disposal
facility:
1. Has obtained all required permits, approvals, and the like in a timely manner both prior to

commencement of the Work and thereafter as and when required by applicable law, and
2. Is in compliance with all such permits, approvals, and the regulations.

C. In the case of any permits or notices held in the Owner's name or of necessity to be made in
the Owner's name, the Owner shall cooperate with the Contractor in securing the permit or
giving the notice, but the Contractor shall prepare for the Owner review and execution upon
approval, all necessary applications, notices, and other materials.

1.7 INDEMNIFICATION

A. To the extent permitted by law, the indemnities and limitations of liability expressed throughout
the Contract Documents apply with equal force and effect to any claims or liabilities imposed or
existing by virtue of the removal, abatement, and disposal of hazardous waste. This includes,
but is not limited to, liabilities connected to the selection and use of a waste disposal facility, a
waste transporter, personal injury, property damage, loss of use of property, damage to the
environment or natural resources, or “disposal” and “release” of materials associated with the
Work (as defined in 42 U.S.C. § 960l et seq.).

1.8 TERMINATION

A. The Owner shall have an absolute right to terminate for default immediately without notice and
without an opportunity to cure should the Contractor knowingly or recklessly commit a material
breach of the terms of the Contract Documents, or any applicable law, on any matter involving
the exposure of persons or property to hazardous waste. If, however, the breach of contract



PBK Architects, Inc. WFAC Black Box Addition
PBK Project No. 230462  Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

Environmental Procedures for Hazardous Materials
01 35 43.13 - 4 

exposing persons or property to hazardous waste is due solely to an ordinary, unintentional,
and non-reckless failure to exercise reasonable care, then the procedures for termination for
cause shall apply without modification.

PART 2  PRODUCTS

NOT USED

PART 3  EXECUTION

NOT USED

END OF SECTION
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SECTION 01 35 46 - INDOOR AIR QUALITY PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative and procedural requirements for indoor air quality
management during construction operations.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Sustainable Definitions: ASTM E2114 Standard Terminology for Sustainability Relative to

the Performance of Buildings.
a. Adequate Ventilation.
b. Formaldehyde.

1) Urea Formaldehyde.
2) Phenolformaldehyde.

c. Hazardous Materials.
d. Indoor Air Quality (IAQ).
e. Interior Final Finishes.
f. MERV.
g. Packaged Dry Products.
h. Wet Products.

1.4 REFERENCE STANDARDS

A. ANSI/SMACNA 008 - IAQ Guidelines for Occupied Buildings Under Construction; Current
Edition.

B. ASHRAE Std 52.2 - Method of Testing General Ventilation Air-Cleaning Devices for Removal
Efficiency by Particle Size; 2017 (Amended (2020).

C. ASHRAE Std 62.1 - Ventilation for Acceptable Indoor Air Quality; Most Recent Edition Adopted
by Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

D. ASTM E2114 - Standard Terminology for Sustainability; 2023 Edition, April 1, 2023.

1.5 PERFORMANCE REQUIREMENTS

A. Develop and utilize an indoor air quality (IAQ) management plan to limit indoor contamination
during construction activities until Date of Substantial Completion. Coordinate with
environmental quality management plan.
1. Identify potential construction-related outdoor and indoor contaminants.
2. Identify possible means of contaminant spread.
3. Identify reasonable control options for containing contaminants.

B. Indoor Environmental Quality: Comply with ASHRAE Std 62.1 to reduce indoor environmental
quality issues resulting from contaminants during and after construction until Date of
Substantial Completion.
1. Identify methods for controlling air contaminants, such as odors and irritants generated

during the Work based on ANSI/SMACNA 008 SMACNA IAQ Guidelines for Occupied
Buildings under Construction.

2. Avoid use of materials high in pollutants, such as volatile organic compounds (VOCs) or
toxins. Refer to Section 01 61 16 - Volatile Organic Compound (VOC) Content
Restrictions for applicable limits.

3. Avoid entrainment of pollutants into ventilation air path.
4. Sufficiently ventilate enclosed areas.
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5. Protect organic matter and materials against mold, insect infestation, or absorption of
odors.

6. Sequence construction activities to prevent absorption of contaminants by building
materials.

7. Limit use of building ventilation system during construction activities. For systems that are
used during construction activities, utilize filtration media with a Minimum Efficiency
Reporting Value (MERV) of 8 at each return air grille complying with ASHRAE Std 52.2.
a. Cover diffusers, registers, grilles, and open ducts during construction to prevent dust

and odors from entering ventilation system.
b. Replace filtration media prior to Date of Substantial Completion with media having

Minimum Efficiency Reporting Value (MERV) of 13, unless noted otherwise. Refer to
Division 23 and Mechanical Drawings.

C. VOC Content Limitations Requirements: Utilize materials and products complying with VOC
content limitations for low emitting materials as indicated in Section 01 61 16 - Volatile Organic
Compound (VOC) Content Restrictions.

D. Restricted Components for Paint and Coatings: EPA prohibited components in the formulation
of paints and coatings.

E. Mold, Mildew, and Moisture Stains: Materials that evidence growth of molds or mildew or
moisture stains are not permitted, including both stored and installed materials. Immediately
remove from site and dispose of properly.

1.6 SUBMITTALS

A. IAQ Management Plan: Minimum 10 days before commencement of the Work, prepare and
submit an IAQ Management Plan including, but not limited to, the following:
1. Procedures for control of emissions during construction.
2. Identify schedule for application of interior finishes.
3. Procedures for moisture control during construction.
4. Identify porous materials and absorptive materials.
5. Identify schedule for inspection of stored and installed absorptive materials.
6. Revise and resubmit Plan as required by Owner. Approval of Contractor’s Plan will not

relieve the Contractor of responsibility for compliance with applicable environmental
regulations.

B. Product Data: Submit product data for filtration media used during construction and during
operation. Include Minimum Efficiency Reporting Value (MERV).
1. Submit air pressure difference maps for each mode of operation of HVAC.

1.7 QUALITY ASSURANCE

A. Regulatory Requirements:
1. American Society of Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE):

Comply with requirements applicable to air quality control.
a. ASHRAE Std 52.2 Method of Testing General Ventilation Air Cleaning Devices for

Removal Efficiency by Particle Size.
b. ASHRAE Std 55 Thermal Environmental Conditions for Human Occupancy.
c. ASHRAE Std 62.1 Ventilation for Acceptable Indoor Air Quality.
d. ASHRAE Std 129 Measuring Air Change Effectiveness.
e. ASHRAE Std 90.1 I-P: Energy Standard for Buildings Except Low Rise Residential.

2. SMACNA IAQ Guidelines for Occupied Buildings under Construction.

B. Pre-Construction Conference: Conduct conference to review methods and procedures related
to environmental quality procedures and responsibilities. Review Construction Environmental
Program with staff and subcontractors.
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PART 2 PRODUCTS

2.1 MATERIALS

A. Air Infiltration Media: Minimum Efficiency Reporting Value (MERV) as determined by
ASHRAE Std 52.2:
1. MERV 8 for filtration media used at each return air grill, if used during construction.
2. MERV 13 for filtration media installed at the end of construction and prior to occupancy,

unless noted otherwise. Refer to Division 23 specifications.

B. Cleaning Materials: Low toxic and low emitting spot removers and cleaning agents for surfaces,
equipment, and workers' personal use. Use HEPA filters equipped vacuum cleaners for the final
cleaning.

PART 3 EXECUTION

3.1 IMPLEMENTATION

A. Implement, monitor, and enforce IAQ Management Plan during demolition and
construction activities until date of Final Completion.
1. Control dust particles, aerosols, and gaseous byproducts from demolition and

construction activities, processing, and preparation of materials.
2. Perform particulate control as Work proceeds and whenever particulate nuisance or

hazard occurs
3. Potential sources of emissions include the following:

a. Environmental Tobacco Smoke: Lighted cigarettes, cigars, pipes, vapes.
b. Combustion Contaminants: Furnaces, generators, gas or kerosene space heaters,

tobacco products, outdoor air, vehicles.
c. Biological Contaminants: Wet or damp materials, cooling towers, humidifiers, cooling

coils or drain pans, damp duct insulation or filters, condensation, re-entrained
sanitary exhausts, bird droppings, cockroaches or rodents, dustmites on upholstered
furniture or carpeting, body odors.

d. Volatile Organic Compounds (VOC): Paints, stains, varnishes, solvents, pesticides,
adhesives, wood preservatives, waxes, polishes, cleansers, lubricants, sealants,
dyes, air fresheners, fuels, plastics, copy machines, printers, tobacco products,
perfumes, dry cleaned clothing.

e. Formaldehyde: Particle board, plywood, cabinetry, insulation, furniture, fabrics.
f. Soil Gases (Radon, Sewer Gas, VOC, Methane): Soil and rock (radon), sewer drain

leak, dry drain traps, leaking underground storage tanks, land fill.
g. Pesticides: Termiticides, insecticides, rodenticides, fungicides, disinfectants,

herbicides.
h. Particles and Fibers: Printing, paper handling, smoking and other combustion,

outdoor sources, deterioration of materials, construction/renovation, vacuuming,
insulation.

B. Housekeeping and Pest Management Procedures: During demolition and construction,
maintain project and building products and systems to prevent contamination of building
spaces.
1. Designate area for food storage and consumption. Immediately dispose of food or food

residues after meals or breaks in appropriate waste or recycling containers.
a. Food and drink is not permitted inside building footprint.

2. Minimize entry of dirt into enclosed building with installed finishes with walk-off grilles or
mats at entrances. Clean entry grilles or mats daily.

3. Sweep using dust reducing wax based sweeping compounds.
4. Keep materials clean and stored neatly on dunnage or pallets required by manufacturer.
5. Inspect and clean coils, fans, and air-handler chambers including return air chambers prior

to start up, final testing, commissioning, and air testing.
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3.2 EMISSIONS CONTROL

A. During construction operations, follow the recommendations in SMACNA IAQ Guidelines for
Occupied Buildings under Construction.

B. HVAC Protection:
1. Seal return registers during construction operations.
2. Provide temporary exhaust during construction operations
3. To the greatest extent possible, isolate and/or shut down the return side of the HVAC

system during construction. When ventilation system must be operational during
construction activities, provide temporary filters.

C. Source Control: Control odors from construction activities, processing, and preparation of
materials from potentially noxious materials. Identify and employ control measures complying
with SMACNA guidelines.
1. Smoking and tobacco materials are not permitted in building.
2. Vaping is not permitted in building.
3. Use of gasoline or fuel fired equipment is not permitted inside enclosed building.
4. Keep wet processes within enclosed building to a minimum.
5. Protect chase and wallboard materials from water. Remove and replace damaged

materials.
6. Use low-emission materials and chemicals.
7. Perform cleaning involving chemicals outside building to the greatest extent possible.
8. Remove waste daily to the appropriate recycle container.
9. Treat mold growth according to the procedures recommended by the EPA.
10. Clean inside of walls at base track to remove excess materials and dirt with vacuum prior

to enclosing wall.
11. HEPA vacuum concrete floors before installation of floor covering materials.
12. Do not enclose, hide, or paint over mold or chemical contamination.

D. Temporary Ventilation: Provide an ACH (air changes per hour) of 1.5 or more and as follows:
1. Provide minimum 48 hour pre-ventilation of packaged dry products prior to installation.

Remove from packaging and ventilate in a secure, dry, well-ventilated space free from
strong contaminant sources and residues. Provide a temperature range of 60 degrees F
minimum to 90 degrees F maximum continuously during the ventilation period. Do not
ventilate within limits of Work unless otherwise approved by Architect.

2. Provide adequate ventilation during and after installation of interior wet products and
interior final finishes.

3. Provide filtration media with Minimum Efficiency Reporting Value (MERV) of 8 as
determined by ASHRAE Std 52.2 during construction. Coordinate with Work of
mechanical specifications.

E. Hydrocarbons and Carbon Monoxide Emissions from Equipment: Control emissions to comply
with federal, state, and local allowable limits. For potentially noxious materials, identified and
employ control measures complying with SMACNA guidelines.

F. Monitoring Indoor Air Quality: Monitor air areas affected by construction activities.

G. HVAC System: To extent possible, isolate or shut down return side of HVAC system during
construction activities.
1. HVAC System Protection: When ventilation system is operational, provide temporary,

replaceable filters and seal return air openings.
a. Comply with recommendations of SMACNA IAQ “Guideline for Occupied Buildings

Under Construction.”
b. Keep air handling equipment, ducts, and accessories clean during transportation,

storage and assembly.
c. Wrap lined, spiraled, and assembled ducts and protect from dirt and water during

transportation and storage.
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d. Keep insulation and lined ducts dry. Remove and replace insulation that becomes
wet.

e. Keep fiberglass duct board in air handlers and bases dry and clean. Coat exposed
fiberglass subject to erosion with sealer to prevent entry of raw fiberglass into air
stream.

f. Do not permit water to stand on mechanical equipment.
g. Cover and seal open ends of installed duct and equipment to prevent the entry of dirt.
h. Wrap zone boxes and seal from dirt and water before installation. Seal openings in

installed zone boxes until permanently connected to ductwork.
i. Cover dampers and attenuators into open chases and ducts to reduce dirt entry.
j. Do not start air handlers without MERV 8 filtration at each return grille. Upon system

activation, install sheet media on return openings and filters in zone box plenum
openings.
1) Monitor and change media filters as necessary to prevent the entry of dirt into

the system.
2) Remove temporary media after building flush out and before occupancy.

k. Do not permit use of return air system during gypsum board installation, sanding or
painting operations.

l. Keep building under a positive pressure to the extent possible.
m. Keep chase dampers closed until the system is activated.
n. Complete the initial mechanical checklists at system startup.
o. Replace final filters with new MERV 13 filters before flush out or occupancy.

2. Inspect ductwork for refuse, contaminants, moisture, and foreign contamination prior to
commissioning by Owner. Notify Owner of satisfactory inspection prior to beginning of
commissioning.

3. HVAC System Cleaning: Clean coils, media filters, and fans before performing testing and
balancing procedures and before conducting air quality tests or flush out.

H. Pathway Interruption: Isolate areas of Work necessary to prevent contamination of clean or
occupied spaces. Provide pressure differentials or physical barriers to protect clean or occupied
spaces.
1. Humidity Conditions: During rain or high humidity conditions, cool air supply from coils to

55 degrees F or stop air handler stopped to prevent moist air entry into building. Do not
permit exhaust fans to draw moist air into building.

2. Cover return air dampers and openings with filter media during construction operations.

I. Scheduling: Schedule construction operations involving wet and odorous materials and
products prior to packaged dry products or odor absorbent materials and products to reduce
absorption of VOCs by porous materials.
1. To the extent possible, group contaminating operations.
2. Replace materials and products directly exposed to moisture through precipitation,

plumbing leaks, or condensation from the HVAC system that are susceptible to microbial
contamination.

3.3 MOISTURE CONTROL

A. Housekeeping:
1. Keep materials dry. Protect stored on site and installed absorptive materials from moisture

damage.
2. Verify installed materials and products are dry prior to sealing and weatherproofing the

building envelope.
3. Install interior absorptive materials after building envelope is sealed and weatherproofed.

B. Inspections: Document and report results of inspections; state whether inspections indicate
satisfactory conditions.
1. Examine materials for dampness as they arrive. When acceptable to Architect and Owner,

dry damp materials completely prior to installation; otherwise, reject materials that arrive
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damp.
2. Examine materials for mold upon arrival; and reject materials contaminated with mold.
3. Inspect stored and installed absorptive materials regularly for dampness and mold growth.

Inspect periodically and after each rain event.
a. When stored on site or installed absorptive materials become wet, notify Architect

and inspect for damage. If acceptable to Architect and Owner, dry completely prior to
closing in assemblies; otherwise, remove and replace with new materials.

4. Site Drainage: Verify final grades of site Work and landscaping drain surface water and
ground water away from the building.

5. Weatherproofing: Inspect moisture control materials during installation. Include the
following:
a. Air Barrier: Verify air barrier is installed without punctures and/or other damage. Verify

air barrier is completely sealed.
b. Flashing: Verify correct shingling of the flashing for roof, walls, windows, doors, and

other penetrations.
c. Insulation Layer: Verify insulation is installed without voids.
d. Roofing: Coordinate inspections with requirements in Division 07.

6. Plumbing: Verify pressure test of pipes and drains is performed prior to closing in and
insulating lines.

7. HVAC: Inspect HVAC system in accordance with mechanical specifications to verify:
a. Condensate pans are sloped and plumbed correctly.
b. Access panels are installed to allow for inspection and cleaning of coils and ductwork

downstream of coils.
c. Ductwork and return plenums are air sealed.
d. Duct insulation is installed and sealed.
e. Chilled water line and refrigerant line insulation are installed and sealed.

C. Schedule:
1. Schedule Work to endure absorptive materials, including but not limited to porous

insulations, paper faced gypsum board, ceiling tile, and finish flooring, are not installed
until building is enclose and materials can be protected from rain and construction related
water.

2. Schedule installation of moisture control materials, including but not limited to air barriers,
flashing, exterior sealants and roofing, to reduce exposure of the elements.

D. Testing for Moisture Content: Test moisture content of porous materials and absorptive
materials to ensure materials are dry before sealing into an assembly. Document and report
results of testing. Where tests are not satisfactory, dry materials and retest. If satisfactory
results cannot be obtained with retest, remove and replace with new materials.
1. Concrete: Moisture test prior to finish flooring application. Moisture test in accordance with

one or more of the following; unless otherwise indicated, acceptable upper limits for
concrete are less than 4 percent top inch; less than 85 percent headspace RH; less than
3 lbs/1000 sq. ft./day:
a. ASTM D4263 Test Method for Indicating Moisture in Concrete by the Plastic Sheet

Method.
b. ASTM F1869 Test Method for Measuring Moisture Vapor Emission Rate of Concrete

Subfloor Using Anhydrous Calcium Chloride.
c. ASTM F2170 Test Method for Determining Relative Humidity in Concrete Floor Slabs

Using In Situ Probes.
2. Wood: Moisture test in accordance with ASTM D4444 Standard Test Methods for Use and

Calibration of Hand Held Moisture Meters; unless otherwise indicated acceptable upper
limits for wood products are less than 20 percent at center of piece and less than
15 percent at surface.

3. Gypsum Board, Plaster, Insulation, and Absorptive materials: Moisture test with a Pinless
Moisture Meter to assess patterns of moisture, if any.
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E. Testing for Moisture Penetration:
1. Windows: Test in accordance with ASTM E1105 Test Method for Field Determination of

Water Penetration of Installed Exterior Windows, Skylights, Doors, and Curtain Walls by
Uniform or Cyclic Static Air Pressure Difference; unless otherwise indicated, acceptable
upper limits are no leakage for 15 minutes.

2. Horizontal Waterproofing (other than roofing): Test in accordance with ASTM D5957
Standard Guide for Flood Testing Horizontal Waterproofing Installations; acceptable upper
limits are no leakage for 15 minutes.

3. Masonry: Test in accordance with ASTM C1601 Standard Test Method for Field
Determination of Water Penetration of Masonry Wall Surfaces; acceptable upper limits are
no leakage for 15 minutes.

4. Exterior Walls:
a. Air Tightness of the Enclosure Test: ASTM E779 Standard Test Method for

Determining Air Leakage Rate by Fan Pressurization or ASTM E1827 Standard Test
Methods for Determining Air tightness of Buildings Using an Orifice Blower Door.
Refer to cladding specification sections for acceptable upper limits of leakage.

b. Water Leakage: Review in accordance with ASTM E2128 Standard Guide for
Evaluating Water Leakage of Building Walls.

F. Testing for Support of Microbial Growth: Test and report in accordance with ASTM D6329
Standard Guide for Developing Methodology for Evaluating the Ability of Indoor Materials to
Support Microbial Growth Using Static Environmental Chambers. Indicate susceptibility of
product or material to colonization and amplification of microorganisms. Identify
microorganisms and conditions of testing.
1. Normal Conditions: Perform testing at 35 degrees C and 50 percent relative humidity.
2. Extreme Conditions: Perform worst case scenarios screening tests by providing an

atmosphere where environmental conditions may be favorable for microbial growth.
3. Perform testing for the following:

a. Fireproofing material on appropriate substrate.
b. Ceiling tile.
c. Wallcovering.

3.4 SPECIFICATION REQUIREMENTS

A. Refer to individual specification sections for details.
1. Division 06 Wood, Plastics, and Composites:

a. Utilize fiberboard that is urea formaldehyde free and does not exceed ANSI A208.1
emission standard of 0.20 ppm of formaldehyde.

b. Structural Fiberboard (OSB, MDF, and Particleboard): Utilize structural fiberboard
that maximizes post-consumer waste material.

c. Plastic Laminate: Install plastic laminate with water based, urea formaldehyde free,
low VOC (volatile organic compound) adhesive.

d. Millwork and Casework Adhesives: Provide water based, urea formaldehyde free, low
VOC adhesives.

e. Transparent Wood Finish Systems: Utilize waterborne acrylic sealers and finish
coats.

f. Chromated Copper Arsenate (CCA): Use of CCA as a wood treating material is not
permitted; use of ammonium copper quat (ACQ) is acceptable.

g. Cast Resin (Solid Surface) Countertops: Provide water based, aero or low VOC
silicone sealant.

2. Division 07 Thermal and Moisture Protection:
a. Waterproof Sealer: Utilize low VOC silane sealer.

3. Division 08 Openings:
4. Division 09 Finishes:

a. Gypsum Drywall:
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1) Gypsum Board and Accessories: Utilize gypsum board containing recycled or
synthetic gypsum and facing paper manufactured from recycled newsprint
including post-consumer waste.

2) Sound Attenuation Blanket:
(a) Glass Fiber Blanket: Use sound blanket with recycled material content.
(b) Cotton Blankets: Use sound blankets with recycle natural cotton fiber

content.
(c) Mineral Fiber Blankets: Utilize sound blanket with recovered material.

3) Joint Compound: Utilize dustless joint compound having low VOC content.
4) Multilayer Gypsum Board Applications: Screw attached gypsum board;

laminated with adhesives is prohibited.
5) Thoroughly clean and remove silica/gypsum dust upon completion of gypsum

drywall installation, including, but not limited to, components in plenum spaces,
including tops of pipes and sills, and insides and outsides of ducts.

6) Joint Tape: Utilize paper joint tape; fiberglass tape is prohibited.
7) Steel Studs, Runners, and Channels for Framing: Utilize components with

recycled steel content.
b. Acoustic Panel Ceilings:

1) Utilize ceiling panels having recycled material and finished with water based low
VOC paint.

2) Suspension Systems: Provide steel components having recycled material.
5. Division 11 Equipment:
6. Division 22 Plumbing:

a. Basic Piping Materials and Methods: Utilize solder that does not contain lead.
b. Underground Utilities: Utilize solder that does not contain lead.
c. Pipes and Pipe Fittings: Utilize solder that does not contain lead.
d. Plumbing Fixtures: Utilize plumbing fixtures complying with water conservation

requirements of the Energy Policy Act.
7. Division 23 Mechanical:

a. Basic Mechanical Materials and Methods: Use zero or low VOC sealants.
b. Mechanical Insulation: Utilize mechanical sound insulation materials within duct

having impervious, nonporous coating that prevents dust from accumulating in
insulating materials.

c. Metal Ductwork: Utilize zero or low VOC sealants.

END OF SECTION
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SECTION 01 40 00 - QUALITY REQUIREMENTS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative and procedural requirements for quality assurance and quality
control.

B. Testing and inspecting services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.
1. Specific quality assurance and quality control requirements for individual construction

activities are specified in the Sections that specify those activities. Requirements in those
Sections may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality
assurance and quality control procedures that facilitate compliance with Contract
Document requirements.

3. Requirements for Contractor to provide quality assurance and quality control services
required by Architect, Owner, or authorities having jurisdiction are not limited by
provisions.

4. Specific test and inspection requirements are not specified in this Section.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Experienced.
2. Installer/Applicator/Erector.
3. Mockups.

a. Laboratory Mockups.
b. Integrated Exterior Mockups.
c. Room Mockups.

4. Quality Assurance Services.
5. Quality Control Services.
6. Testing:

a. Field Quality Control Testing.
b. Preconstruction Testing.
c. Product Testing.
d. Source Quality Control Testing.

7. Testing Agency.

B. Use of trade specific terminology in referring to a trade or entity does not require that certain
construction activities be performed by accredited or unionized individuals, or that requirements
specified apply exclusively to specific trade(s).

1.4 CONFLICTING REQUIREMENTS

A. Referenced Standards: If compliance with two or more standards is specified and the standards
establish different or conflicting requirements for minimum quantities or quality levels, comply
with the most stringent requirement. Refer conflicting requirements that are different, but
apparently equal, to Architect for a decision before proceeding.

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be
the minimum provided or performed. The actual installation may comply exactly with the
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.
To comply with these requirements, indicated numeric values are minimum or maximum, as
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appropriate, for the context of requirements. Refer uncertainties to Architect for a decision
before proceeding.

1.5 SUBMITTALS

A. Shop Drawings: Submit plans, sections, and elevations, indicating materials and size of
mockup construction.
1. Indicate manufacturer and model number of individual components.
2. Provide axonometric drawings for conditions difficult to illustrate in two dimensions.

B. Contractor's Statement of Responsibility: When required by authorities having jurisdiction,
submit copy of written statement of responsibility sent to authorities having jurisdiction before
starting Work on the following systems:
1. Seismic force resisting system, designated seismic system, or component listed in the

designated seismic system quality assurance plan prepared by Architect.
2. Main wind force resisting system or wind resisting component listed in the wind force

resisting system quality assurance plan prepared by Architect.

C. Schedule of Tests and Inspections: Prepare in tabular form and include the following:
1. Specification Section number and title.
2. Entity responsible for performing tests and inspections.
3. Description of test and inspection.
4. Identification of applicable standards.
5. Identification of test and inspection methods.
6. Number of tests and inspections required.
7. Time schedule or time span for tests and inspections.
8. Requirements for obtaining samples.
9. Unique characteristics of each quality control service.

1.6 REPORTS AND DOCUMENTS

A. Test and Inspection Reports: Prepare and submit certified written reports specified. Include the
following:
1. Date of issue.
2. Project title and number.
3. Name, address, and telephone number of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
7. Identification of product and Specification Section.
8. Complete test or inspection data.
9. Test and inspection results and an interpretation of test results.
10. Record of temperature and weather conditions at time of sample taking and testing and

inspecting.
11. Comments or professional opinion on whether tested or inspected Work complies with the

Contract Document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

B. Manufacturer's Technical Representative's Field Reports: Prepare written information
documenting manufacturer's technical representative's tests and inspections specified in other
Sections. Include the following:
1. Name, address, and telephone number of technical representative making report.
2. Statement on condition of substrates and their acceptability for installation of product.
3. Statement that products at site comply with requirements.
4. Summary of installation procedures being followed, whether they comply with

requirements and, if not, what corrective action was taken.
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5. Results of operational and other tests and a statement of whether observed performance
complies with requirements.

6. Statement whether conditions, products, and installation will affect warranty.
7. Other required items indicated in individual Specification Sections.

C. Factory Authorized Service Representative's Reports: Prepare written information documenting
manufacturer's factory authorized service representative's tests and inspections specified in
other Sections. Include the following:
1. Name, address, and telephone number of factory-authorized service representative

making report.
2. Statement that equipment complies with requirements.
3. Results of operational and other tests and a statement of whether observed performance

complies with requirements.
4. Statement whether conditions, products, and installation will affect warranty.
5. Other required items indicated in individual Specification Sections.

D. Permits, Licenses, and Certificates: For Owner's records, submit copies of permits, licenses,
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee
payments, judgments, correspondence, records, and similar documents, established for
compliance with standards and regulations bearing on performance of the Work.

E. Trade Preinstallation Conferences: Meeting minutes to be Contractor provided.

1.7 QUALITY ASSURANCE

A. Qualifications establish the minimum qualification levels required; refer to individual
Specification Sections for additional requirements.

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar to
those indicated and sufficient production capacity to produce required units.

C. Fabricator Qualifications: A firm experienced in producing products similar to those indicated
and with record of successful in service performance, as well as sufficient production capacity
to produce required units.

D. Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling
Work similar in material, design, and extent to that indicated for this Project, whose Work has
resulted in construction with a record of successful in-service performance.

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice
in the State of Texas, experienced in providing engineering services of the kind indicated.
Engineering services are defined as those performed for installations of the system, assembly,
or product that are similar in material, design, and extent to those indicated.

F. Specialists: Certain Specification Sections require that specific construction activities shall be
performed by entities who are recognized experts in those operations. Specialists shall satisfy
qualification requirements indicated and shall be engaged for the activities indicated.
1. Requirements of authorities having jurisdiction supersede requirements for specialists.

G. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the
experience and capability to conduct testing and inspecting indicated, documented according to
ASTM E329; and with additional qualifications specified in individual Sections; and, where
required by authorities having jurisdiction, that is acceptable to authorities.
1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.
2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory

Accreditation Program.

H. Manufacturer's Technical Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to observe and inspect installation
of manufacturer's products.

I. Factory Authorized Service Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to inspect installation of
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manufacturer's products.

J. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing
for compliance with specified requirements for performance and test methods, comply with the
following:
1. Contractor responsibilities include the following:

a. Provide test specimens representative of proposed products and construction.
b. Submit specimens with sufficient time for testing and analyzing results to prevent

delaying the Work.
c. Provide sizes and configurations of test assemblies, mockups, and laboratory

mockups to adequately demonstrate capability of products to comply with
performance requirements.

d. Build site assembled test assemblies and mockups using installers who will perform
same tasks for Project.

e. Build laboratory mockups at testing facility using personnel, products, and methods of
construction indicated for the completed Work.

f. When testing is complete, remove test specimens, assemblies, mockups, and
laboratory mockups; do not reuse products on Project.

2. Testing Agency Responsibilities: Submit certified written report of each test, inspection,
and similar quality assurance service to Architect, with copy to Contractor. Interpret tests
and inspections and state in each report whether tested and inspected Work complies
with or deviates from the Contract Documents.

K. Mockups: Before installing portions of the Work requiring mockups, build mockups for each
form of construction and finish required to comply with the following requirements, using
materials indicated for the completed Work:
1. Build mockups in location and of size indicated or, if not indicated, as directed by

Architect.
2. Notify Architect a minimum of seven days in advance of dates and times when mockups

will be constructed.
3. Employ supervisory personnel who will oversee mockup construction. Employ workers

that will be employed during the construction.
4. Demonstrate the proposed range of aesthetic effects and workmanship.
5. Obtain Architect's approval of mockups before starting Work, fabrication, or construction.

 Allow seven days for initial review and each re-review of each mockup.
6. Maintain mockups during construction in an undisturbed condition as a standard for

judging the completed Work.
7. Demolish and remove mockups when directed unless otherwise indicated.

L. Integrated Exterior Mockups: Mockup of the exterior envelope erected separately from the
building but on Project site, consisting of multiple products, assemblies, and subassemblies
shall be constructed. Mockup, if not specifically shown on the drawings, shall be minimum 8 ft
by 8 ft. Mockup shall include all major façade elements and at least one window minimum 2 ft
by 2 ft in size. Prior to constructing mockup verify requirements with architect. Pre-installation
conferences for trades involved in Integrated Exterior Mockup shall be held after mock up is
completed.

M. Laboratory Mockups: Comply with requirements of preconstruction testing and those specified
in individual Specification Sections.

N. Trade Preinstallation Conferences: Meeting minutes to be Contractor provided.

1.8 QUALITY CONTROL

A. Owner Responsibilities: Where quality control services are indicated as Owner's responsibility,
Owner shall engage a qualified testing agency to perform the services.
1. Owner shall furnish Contractor with names, addresses, and telephone numbers of testing

agencies engaged and a description of types of testing and inspecting they are engaged
to perform.
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2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work
that failed to comply with the Contract Documents will be charged to Contractor, and the
Contract Sum will be adjusted by Change Order.

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are
Contractor's responsibility. Perform additional quality control activities required to verify that the
Work complies with requirements, whether specified or not.
1. Unless otherwise indicated, provide quality control services specified and those required

by authorities having jurisdiction. Perform quality control services required of Contractor
by authorities having jurisdiction, whether specified or not.

2. Where services are indicated as Contractor's responsibility, engage a qualified testing
agency to perform the quality control services.  Contractor shall not employ same entity
engaged by Owner, unless agreed to in writing by Owner.

3. Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspecting will be performed.

4. Where quality control services are indicated as Contractor's responsibility, submit a
certified written report, in duplicate, of each quality control service.

5. Testing and inspecting requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

6. Submit additional copies of each written report directly to authorities having jurisdiction,
when they so direct.

C. Manufacturer's Field Services: Where indicated, engage a factory authorized service
representative to inspect field assembled components and equipment installation, including
service connections. Report results in writing as specified in Section 01 31 00 - Project
Management and Coordination.

D. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical
representative to observe and inspect the Work. Manufacturer's technical representative's
services include participation in preinstallation conferences, examination of substrates and
conditions, verification of materials, observation of Installer activities, inspection of completed
portions of the Work, and submittal of written reports.

E. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents.

F. Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of
duties. Provide qualified personnel to perform required tests and inspections.
1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the

Work during performance of its services.
2. Determine the location from which test samples will be taken and in which in-situ tests are

conducted.
3. Conduct and interpret tests and inspections and state in each report whether tested and

inspected Work complies with or deviates from requirements.
4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-

control service through Contractor.
5. Do not release, revoke, alter, or increase the Contract Document requirements or approve

or accept any portion of the Work.
6. Do not perform any duties of Contractor.

G. Associated Services: Cooperate with agencies performing required tests, inspections, and
similar quality control services, and provide reasonable auxiliary services as requested. Notify
agency sufficiently in advance of operations to permit assignment of personnel. Provide the
following:
1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Adequate quantities of representative samples of materials that require testing and

inspecting. Assist agency in obtaining samples.
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4. Facilities for storage and field curing of test samples.
5. Delivery of samples to testing agencies.
6. Preliminary design mix proposed for use for material mixes that require control by testing

agency.
7. Security and protection for samples and for testing and inspecting equipment at Project

site.

H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance
and -control services with a minimum of delay and to avoid necessity of removing and replacing
construction to accommodate testing and inspecting.
1. Schedule times for tests, inspections, obtaining samples, and similar activities.

I. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality
control services required by the Contract Documents. Coordinate and submit concurrently with
Contractor's construction schedule. Update as the Work progresses.
1. Distribution: Distribute schedule to Owner, Architect, testing agencies, and each party

involved in performance of portions of the Work where tests and inspections are required.

1.9 SPECIAL TESTS AND INSPECTIONS

A. Special Tests and Inspections: Owner shall engage a qualified testing agency or special
inspector to conduct special tests and inspections required by authorities having jurisdiction as
the responsibility of Owner:

B. Special Tests and Inspections: Conducted by a qualified testing agency or special inspector as
required by authorities having jurisdiction, as indicated in individual Specification Sections.
1. Verifying that manufacturer maintains detailed fabrication and quality control procedures

and reviews the completeness and adequacy of those procedures to perform the Work.
2. Notifying Architect and Contractor promptly of irregularities and deficiencies observed in

the Work during performance of its services.
3. Submitting a certified written report of each test, inspection, and similar quality control

service to Architect with copy to Contractor and to authorities having jurisdiction.
4. Submitting a final report of special tests and inspections at Substantial Completion, which

includes a list of unresolved deficiencies.
5. Interpreting tests and inspections and stating in each report whether tested and inspected

Work complies with or deviates from the Contract Documents.
6. Retesting and reinspecting corrected Work.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 TEST AND INSPECTION LOG

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following:
1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Architect.
4. Identification of testing agency or special inspector conducting test or inspection.

B. Maintain log at site. Post changes and revisions as they occur. Provide access to test and
inspection log for Architect's reference during normal working hours.

3.2 REPAIR AND PROTECTION

A. On completion of testing, inspecting, sample taking, and similar services, repair damaged
construction and restore substrates and finishes.
1. Provide materials and comply with installation requirements specified in other

Specification Sections or matching existing substrates and finishes. Restore patched
areas and extend restoration into adjoining areas with durable seams that are as invisible
as possible. Comply with the Contract Document requirements for cutting and patching in
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Section 01 73 29 - Cutting and Patching.

B. Protect construction exposed by or for quality control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality control services.

END OF SECTION
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SECTION 01 42 00 - REFERENCES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 DESCRIPTION OF WORK REQUIREMENTS

A. General: This Section specifies procedural and administrative requirements for compliance with
governing regulations and codes and standards imposed upon the Work. These requirements
include the obtaining of permits, licenses, inspections, releases, and similar statements, as well
as payments associated with regulations, codes, and standards.

B. Governing Regulations: Refer to General and Supplementary Conditions for requirements
related to compliance with governing regulations.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Approved.
2. Directed.
3. Furnish.
4. Indicated.
5. Install.
6. Provide.
7. Regulations.
8. Testing Agencies.

1.4 INDUSTRY STANDARDS

A. Applicability of Standards: Unless the Contract Documents include more stringent
requirements, applicable construction industry standards have the same force and effect as if
bound or copied directly into the Contract Documents to the extent referenced. Such standards
are made a part of the Contract Documents by reference. Individual Specification Sections
indicate which codes and standards the Contractor must keep available at the project site for
reference.

B. Publication Dates: Comply with standards in effect as of date of the Contract Documents unless
otherwise indicated.

C. Conflicting Requirements: Where compliance with two or more standards is specified, and
where these standards establish different or conflicting requirements for minimum quantities or
quality levels, the most stringent requirement will be enforced, unless the Contract Documents
specifically indicate a less stringent requirement. Refer requirements that are different, but
apparently equal, and uncertainties as to which quality level is more stringent to the Architect
for a decision before proceeding.

D. Minimum Quantities or Quality Levels: In every instance the quantity or quality level shown or
specified is intended to be the minimum for the Work to be provided or performed. Unless
otherwise indicated, the actual Work may either comply exactly, within specified tolerances,
with the minimum quantity or quality specified, or may exceed that minimum within reasonable
limits. In complying with these requirements, the indicated numeric values are either minimum
or maximum values, as noted, or as appropriate for context of the requirements.  Refer
instances of uncertainty to the Architect for decision before proceeding.

1.5 ABBREVIATIONS AND ACRONYMS

A. Industry Organizations: Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the trade association, standards-
producing organization, authorities having jurisdiction or other entity applicable to the context of
the text provision.
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B. Code Agencies: Where abbreviations and acronyms are used in Specifications or other
Contract Documents, they shall mean the recognized name of the Agency.

C. Standards and Regulations: Where abbreviations and acronyms are used in Specifications or
other Contract Documents, they shall mean the recognized name of the standards and
regulations.

1.6 SUBMITTALS

A. Permits, Licenses and Certificates: For the Owner’s records, submit copies of permits, licenses,
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee
payments, judgments, and similar documents, correspondence, and records established in
conjunction with compliance with standards and regulations bearing upon performance of the
Work.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION
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SECTION 01 42 16 - DEFINITIONS

PART 1 GENERAL

1.1 CONTRACTING DEFINITIONS

A. General: Basic Contract definitions included through Section 00 70 00 - Conditions of the
Contract include:
1. Change Order.
2. Construction Change Directive.
3. Contract Documents.
4. Contract.
5. Drawings.
6. Instruments of Service.
7. Initial Decision Maker.
8. Project.
9. Specifications.
10. Subcontractor.
11. Substantial Completion.

B. Miscellaneous Other Definitions
1. Addenda, Addendum.
2. Alternate Proposal(s).
3. Approved, Approved Equivalent, Approved Equal, or Equal.
4. Base Proposal.
5. Contract Time.
6. Date of Agreement.
7. Date of Commencement of the Work.
8. Date of Final Completion.
9. Notice to Proceed.
10. Provide.
11. Punch List.
12. Unit Prices.

1.2 DEFINITIONS

A.
Action Submittals: Written and graphic information and physical samples that require
Architect's responsive action. Action submittals are those submittals indicated in individual
Specification Sections as "action submittals."
Activity: A discrete part of a project that can be identified for planning, scheduling,
monitoring, and controlling the construction project. Activities included in a construction
schedule consume time and resources.

Critical Activity: An activity on the critical path that must start and finish on the
planned early start and finish times.
Predecessor Activity: An activity that precedes another activity in the network.
Successor Activity: An activity that follows another activity in the network.

Adequate Ventilation: Ventilation, including air circulation and air changes, required for
curing materials, dissipate humidity, and prevent accumulation of dust fumes, vapors, or
gases.
Adhesives: All gunnable, trowelable, liquid-applied, and aerosol adhesives, whether
specified or not; including flooring adhesives, resilient base adhesives, and pipe jointing
adhesives.

1. AESS: Refer to Architecturally-Exposed Structural Steel.
Alteration Work: Remodeling, renovation, repair, and maintenance work performed within
existing spaces or on existing surfaces as part of the Project.
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Alternate: An amount proposed by bidders and stated on the Bid Form for certain Work
defined in the bidding requirements that may be added to or deducted from the base bid
amount if Owner decides to accept a corresponding change either in the amount of
construction to be completed or in the products, materials, equipment, systems, or
installation methods described in the Contract Documents.

Alternates described are part of the Work when enumerated in the Agreement.
The cost or credit for each alternate is the net addition to or deduction from the
Contract Sum to incorporate alternate into the Work. No other adjustments are made
to the Contract Sum.

2. Architecturally-Exposed Structural Steel (AESS): Structural steel complying with
designated AESS category as defined in AISC 303.

B.
1. Basis of Design (BOD) (Document): A document that records the concepts, calculations,

decisions, and product selections used to meet the Owner’s Project Requirements and to
satisfy applicable regulatory requirements, standards and guidelines. The document
includes both narrative descriptions and lists of individual items that support the design
process.

2. Basis of Design (BoD) (Product): A product around which the project has been designed.
If a product other than the Basis of Design is provided, it must be coordinated with
Architect.

3. Basis of Design Product Specification: A specification in which a specific manufacturer's
product is named and accompanied by the words "Basis of Design Product", including
make or model number or other designation, to establish the significant qualities related to
type, function, dimension, in service performance, physical properties, appearance, and
other characteristics for purposes of evaluating comparable products of additional
manufacturers named in the specification.

C.
1. Casework: Products including, but not limited to framework, doors, drawers, hardware,

and finishes which constitute cabinets and cases.
a. Concealed: Sleepers, web frames, dust panels and other surfaces not generally

visible after installation and cabinets less than 30 inches (762 mm)  above finished
floor.

b. Exposed: Portions of casework visible when drawers and cabinet doors are closed,
including end panels, bottoms of cases more than 42 inches (1.066 m) above finished
floor, tops of cases less than 72 inches (1.82 m) above finished floor and all members
visible in open cases or behind glass doors.

c. Semi-Exposed: Portions of casework and surfaces behind solid doors, tops of cases
more than 72 inches (1.828 m)  above finished floor and bottoms of cabinets more
than 30 inches (0.762 m)  but less than 42 inches (1.066 m)  above finished floor.

Cast Stone: Refined architectural concrete building unit manufactured to simulate natural
cut stone, used in unit masonry applications.

Dry Cast Concrete Products: Manufactured from zero slump concrete:
Vibrant Dry Tamp (VDT) casting method - Vibratory ramming of earth moist,
zero slump concrete against a rigid mold until densely compacted.

Wet Cast Concrete Products: Manufactured from measurable slump concrete:
Wet casting method - Manufactured from measurable slump concrete and
vibrated into a mold until densely consolidated.

Certified Wood: Wood based materials and products certified in accordance with Forest
Stewardship Council’s (FSC) Principles and Criteria for wood building components.
Chain-of-Custody Certificates: Certificates signed by manufacturers certifying that wood
used to make products was obtained from forests certified by an FSC-accredited
certification body to comply with FSC STD-01-001. Certificates shall include evidence that
manufacturer is certified for chain of custody by an FSC-accredited certification body. A
chain-of- custody certification is not required by distributors of a product that is individually
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labeled with the Forest Stewardship Council logo and manufacturer’s chain of custody
number. Chain of Custody certification requirements are determined by Forest
Stewardship Council Chain of Custody Standard 40-004 v2-1.
Clean: Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like.
Commissioning (Cx): A systematic process confirming that building systems have been
installed, properly started, and consistently operated in strict accordance with the Project
Documents, that all systems are complete and functioning in accordance with the Contract
Documents at Substantial Completion, and the Contractor has provided the Owner
adequate system documentation and training.
Commissioning Authority (CxA): Party having a contractual agreement with the Owner to
provide third party commissioning services as defined herein under Commissioning
Authority’s Role and Responsibilities. Commissioning Authority may represent the Owner
and is authorized to act on behalf of the Owner. The Commissioning Authority does not
have authority to alter design or installation procedures without the written approval of the
Owner or the design team.

2. Comparable Product: Product demonstrated and approved through submittal process, or
where indicated as a produce substitution, to have the indicated qualities related to type,
function, dimension, in-service performance, physical properties, appearance, and other
characteristics that equal or exceed those of specified product.
Composite Wood (also referred to as “Engineered Wood”): Examples of Composite Wood
are: particleboard; flake-board; plywood; fiberboard; MDF; agrifiber products; millwork
substrates; flooring substrates; equipment backboards; door cores.
Consolidate: To strengthen loose or deteriorated materials in place.
Construction Waste: Building and site improvement materials and other solid waste
resulting from construction, remodeling, renovation, or repair operations. Construction
waste includes packaging.
Contract Documents: The General Conditions, Drawings, Specifications, Addenda, and
other documents developed by the A/E Team and approved by the Owner that constitute
the contractual obligations of the project scope.
Control Point and Sensor Calibration Verification: Process of verifying the point integrity
and/or sensor calibration from the physical point of monitoring (sensor, contact, actuator,
etc.) to the digital point location at the Operator’s interface within the respective control
system (Building Automation, Lighting Controls, Power Status and Monitoring, etc.).
Cost Loading: The allocation of the schedule of values for the completion of an activity as
scheduled. The sum of costs for all activities must equal the total Contract Sum unless
otherwise approved by Architect.
Critical Path: The longest connected chain of interdependent activities through the
network schedule that establishes the minimum overall Project duration and contains no
float.
Critical Path Method (CPM): A method of planning and scheduling a construction project
where activities are arranged based on activity relationships. Network calculations
determine when activities can be performed and the critical path of Project.
Cutting: Removal of existing construction necessary to permit installation or performance
of other Work.

D.
Deconstruct: To remove by disassembling or detaching an item from a surface, using
methods and equipment to successfully prevent damage to the item and surfaces, and
dispose of items unless indicated as salvaged or for reinstallation.
Deferred Testing: Functional Performance or Integrated System Tests performed after
Substantial Completion due to partial occupancy, partial equipment acceptance, seasonal
requirements, design, or other site conditions that prohibit the test from being performed
prior to Substantial Completion.
Deficiency: Condition of a component, piece of equipment, or system that is not in
compliance with the Project Documents.
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Demolition Waste: Building and site improvement materials resulting from demolition or
selective demolition operations.
Design Reference Sample: A sample that represents the Architect's prebid selection of
Work to be matched; it may be existing Work or Work specially produced for the Project.
Directed: A command or instruction by Architect. Other terms including "requested,"
"authorized", "selected", "required", and "permitted" have the same meaning as "directed."
Dismantle: To remove by disassembling or detaching an item from a surface, using gentle
methods and equipment to prevent damage to the item and surfaces; disposing of items
unless indicated to be salvaged or reinstalled.
Disposal: Removal off-site of demolition and construction waste and subsequent sale,
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having
jurisdiction.

E.
Engineered Wood: Refer to Composite Wood.
Equipment: A product with operational parts, regardless of whether motorized or manually
operated, and in particular, a product that requires service connections such as wiring or
piping.
Existing to Remain: Leave existing items that are not scheduled for salvage or reuse, as
is; do not remove.
Experienced: When used with an entity or individual, experienced means having
successfully completed a minimum of five years documented experience with projects
similar in nature, size, and extent; being familiar with special requirements indicated; and
having complied with requirements of authorities having jurisdiction.

F.
Field Quality Control Testing: Tests and inspections performed onsite for work scheduled
to be performed and upon completed Work.
Float: The measure of leeway in starting and completing an activity.

Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a
jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.
Free float is the amount of time an activity can be delayed without adversely affecting
the early start of the successor activity.
Total float is the measure of leeway in starting or completing an activity without
adversely affecting the planned Project completion date.

Formaldehyde: Naturally occurring VOC, found in small amounts in animals and plants;
carcinogenic and irritant to humans when present in high concentrations. (Levels above
0.1 ppm).

Urea Formaldehyde: Combination of urea and formaldehyde, used in glue, and
readily decomposes at room temperature.
Phenolformaldehyde: Type of formaldehyde that off gasses only at high temperature;
used for exterior products and suitable for interior applications.

Functional Performance Test (FPT): Test of dynamic function and operation of equipment
and systems executed by the Contractor and witnessed by the CxA. Systems are tested
under various modes, such as during low cooling or heating loads, high loads, component
failures, unoccupied, varying outside air temperatures, life safety conditions, power failure,
etc. Systems are operated through all specified sequences of operation. Components are
verified to be responding in accordance with requirements in the Project Documents.
Functional Performance Testing Procedures: Commissioning protocols, detailed test
procedures and instructions in tabular and script-type format that fully describe system
configuration and steps required to determine if the system is performing and functioning
properly.
Furnish: Supply and deliver to Project site, ready for unloading, unpacking, assembly,
installation, and similar operations.
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G.
General Emissions Evaluation: To comply with low-emitting material criteria, building
products must be tested and determined compliant in accordance with California
Department of Public Health (CDPH) Standard Method v1.2–2017mg/, using the
applicable exposure scenario. Manufacturers’ claims of compliance with the above
requirements must also state the range of total VOCs after 14 days (336 hours),
measured as specified in the CDPH Standard Method v1.2: 0.5 mg/m3 or less; between
0.5 and 5.0 mg/m3; or 5.0 mg/m3 or more.

H.
Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity or reactivity.
Hazardous Materials: Material regulated as hazardous material in accordance with 49
CFR 173, requiring Material Safety Data Sheet (MSDS) in accordance with 29 CFR
1910.1200, or which during end use, treatment, handling, storage, transportation, or
disposal meets or has components which meet or have the potential to meet the definition
of a Hazardous Waste in accordance with 40 CFR 261. Hazardous material includes
hazardous chemicals.

Hazardous materials include but are not limited to pesticides, biocides, and
carcinogens listed by the Environmental Protection Agency (EPA) and International
Agency for Research on Cancer (IARC) and recognized authorities.

I.
Indicated: Requirements expressed by graphic representations or in written form on
Drawings, in Specifications, and in other Contract Documents. Other terms including
"shown", "noted", "scheduled", and "specified" have the same meaning as "indicated."
Indoor Air Quality (IAQ): Composition and characteristics of air in an enclosed space
affecting occupants of space. The indoor air quality refers to relative quality of air in a
building with respect to contaminants and hazards and is determined by levels of indoor
air pollution and characteristics of air, including those that impact thermal comfort such as
air temperature, relative humidity, and air speed.
Informational Submittals: Written and graphic information and physical samples that do
not require Architect's responsive action. Submittals may be rejected for not complying
with requirements. Informational submittals are those submittals indicated in individual
Specification Sections as "informational submittals."

1. Integrated Systems Test (IST): Test of dynamic function and operation of multiple
systems. Integrated Systems Tests are tested under various modes, such as fire alarm
and emergency situations, life safety conditions, power failure, etc. Systems are integrally
operated through all specified sequences of operation. Systems and interconnections are
verified to be responding in accordance with the requirements in the Project Documents.

2. Integrated Systems Testing Procedures: Commissioning protocols and detailed test
procedures and instructions in tabular and script-type format that fully describe system
configurations and steps required to determine if the interacting systems are performing
and functioning properly.

3. Interior Final Finishes: Materials and products exposed at interior, occupied spaces
including flooring, wallcovering, finish carpentry, and ceilings.

4. Install: Operations at Project site including unloading, temporarily storing, unpacking,
assembling, erecting, placing, anchoring, applying, working to dimension, finishing, curing,
protecting, cleaning, and similar operations.

5. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor  as an
employee, Subcontractor, or Sub-subcontractor, to perform particular construction
operations, including installation, erection, application, and similar operations.

6. Interior (of Building): Within the weatherproof membrane.

J.
N/A
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K.
N/A

L.
Look-Ahead Schedule: Prepare schedule indicating activities scheduled to occur or
commence prior to submittal of next schedule update.

M.
Match: To blend with adjacent construction and manifest no apparent difference in
material type, species, cut, form, detail, color, grain, texture, or finish; as approved by
Architect.
Materials: Products which must be substantially cut, shaped, worked, mixed, finished,
refined, or otherwise fabricated, processed, or installed to form units of work.
MERV: Minimum Efficiency Reporting Value: Arrestance rating of filter at three MERV
Rating Explanation particle sizes of 0.3 microns to 10 microns at a determined face
velocity.
Milestones: measurable and observable and serve as progress markers (flags) but, by
definition, are independent of time (have zero durations) therefore no work or
consumption of resources is associated with them.
Millwork: Ready-made wood products manufactured at a wood-planing mill or
woodworking plant: moldings, doors, door frames, window sashes, stair work, cabinets,
etc. excluding flooring, ceilings, and sidings.
Mockups: Full-size physical assemblies that are constructed on-site. Mockups are
constructed to verify selections made under Sample submittals; to demonstrate aesthetic
effects and, where indicated, qualities of materials and execution; to review coordination,
testing, or operation; to show interface between dissimilar materials; and to demonstrate
compliance with specified installation tolerances. Mockups are not Samples. Unless
otherwise indicated, approved mockups establish the standard by which the Work will be
judged.

Laboratory Mockups: Full-size physical assemblies constructed at testing facility to
verify performance characteristics.
Integrated Exterior Mockups: Mockups of the exterior envelope erected separately
from the building but on Project site, consisting of multiple products, assemblies, and
subassemblies.
Room Mockups: Mockups of typical interior spaces complete with wall, floor, and
ceiling finishes, doors, windows, millwork, casework, specialties, furnishings and
equipment, and lighting.

N.
Non-Hazardous:  Exhibiting none of the characteristics of hazardous substances, i.e.,
ignitibility, corrosivity, toxicity, or reactivity.
Non-Toxic:  Neither immediately poisonous to humans nor poisonous after a long period
of exposure.

O.
Operational Testing: Activities and testing occurring after initial energizing and/or start-up
of equipment that determine whether equipment is operating within the manufacturer’s
recommendations and the design requirements. These activities are intended to ensure
that equipment and systems meet all warranty requirements and are ready for Functional
Performance Testing. Common examples are Testing, Adjusting and Balancing of HVAC
systems and initial load testing of electrical equipment.
Owner’s Project Requirements (OPR): A written document that details the functional
requirements of a project and the expectations of how the facility will be used and
operated. These include project goals, measurable performance criteria, cost
considerations, benchmarks, success criteria and supporting information.

P.
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Packaged Dry Products: Materials and products installed in dry form and delivered in
manufacturer's packaging; including carpets, resilient flooring, ceiling tiles, and insulation.
Patching: Fitting and repair Work required to restore surfaces to original conditions after
installation of other Work.
Pencil Copy: A preliminary review copy of the application for payment for review by
Architect and Owner prior to submission of final copy.
Permeable Surface: Surfaces which allow storm water to pass through and infiltrate the
soil below.
Portable Document Format (PDF): An open standard file format licensed by Adobe
Systems used for representing documents in a device-independent and display resolution-
independent fixed-layout document format.
Project Documents: Consists of the Contract Documents, Approved Submittals, Requests
for Information (RFI), Vendor documentation, Operations and Maintenance (O&M)
information and other documentation that determines the requirements for acceptable
installation and operation of the specific equipment and systems on the project.
Project Site: Space available for performing construction activities. The extent of Project
site is shown on Drawings and may or may not be identical with the description of the land
on which Project is to be built.
Product: Item obtained for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock. The term “product” includes the terms “material”,
“equipment”, “system”, “assembly”, and terms of similar intent.

Comparable Product: Product that is demonstrated and approved through submittal
process to have the indicated qualities related to type, function, dimension, in-service
performance, physical properties, appearance, and other characteristics that equal or
exceed those of specified product.
Named Product: Items identified by manufacturer's product name, including make or
model number or other designation shown or listed in manufacturer's published
product literature current as of date of the Contract Documents.
New Products: Items that have not previously been incorporated into another project
or facility. Products salvaged or recycled from other projects are not considered new
products.
Specified Product: Same as Named Product.

Provide: Furnish and install, complete and ready for the intended use.

Q.
Quality-Assurance Services: Activities, actions, and procedures performed before and
during execution of the Work to guard against defects and deficiencies and substantiate
that proposed construction will comply with requirements.
Quality-Control Services: Tests, inspections, procedures, and related actions during and
after execution of the Work to evaluate that actual products incorporated into the Work
and completed construction comply with requirements. Services do not include contract
enforcement activities performed by Architect.

R.
Recovery Schedule: Submittal of a revised critical path method (CPM) schedule and a
written plan.
Recyclable: Ability of a product or material to be recovered at the end of its life cycle and
remanufactured into a new product for reuse by others.
Recycle: Recovery of demolition or construction waste for subsequent processing in
preparation for reuse.
Recycled Content: Defined in accordance with the International Organization of Standards
document ISO 14021, Environmental labels and declarations, Self-declared environmental
claims (Type II environmental labeling).

Postconsumer material is defined as waste material generated by households or by
commercial, industrial, and institutional facilities in their role as end users of the
product, which can no longer be used for its intended purpose.
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Preconsumer material is defined as material diverted from the waste stream during
the manufacturing process. Excluded is reutilization of materials, such as rework,
regrind, or scrap, generated in a process and capable of being reclaimed within the
same process that generated it.

Recycling: Process of sorting, cleansing, treating, and reconstituting solid waste and other
discarded materials for the purpose of using the altered form. Recycling does not include
burning, incinerating, or thermally destroying waste.
Refinish: To remove existing finishes to base material and apply new finish to match
original, or as otherwise indicated.
Regulations: Laws, ordinances, statutes, and lawful orders issued by authorities having
jurisdiction, and rules, conventions, and agreements within the construction industry that
control performance of the Work.
Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.
Remove: Detach items from existing construction and dispose off-site unless indicated as
salvaged or reinstallation.
Repair: To correct damage and defects, retaining existing materials, features, and
finishes. This includes patching, piecing-in, splicing, consolidating, or otherwise reinforcing
or upgrading materials.
Replace: To remove, duplicate, and reinstall entire item with new material. The original
item is the pattern for creating duplicates unless otherwise indicated.
Replicate: To reproduce in exact detail, materials, and finish unless otherwise indicated.
Reproduce: To fabricate a new item, accurate in detail to the original, and from either the
same or a similar material as the original, unless otherwise indicated.
Request for interpretation (RFI): A request seeking one of the following:

An interpretation, amplification, or clarification of some requirement of Contract
Documents arising from inability to determine from them the exact material, process,
or system to be installed; or when the elements of construction are required to occupy
the same space (interference); or when an item of work is described differently at
more than one place in Contract Documents.
A resolution to an issue which has arisen due to field conditions and affects design
intent.

Resource Loading: The allocation of manpower and equipment necessary for completion
of an activity as scheduled.
Retain: To keep existing items that are not to be removed or dismantled.
Return: To give back reusable items or unused products to vendors for credit.
Reuse: To reuse a construction waste material in some manner on the project site.

S.
Salvage: Recovery of demolition or construction waste for subsequent sale or reuse.
Salvage and Reuse: Recovery of demolition or construction waste and subsequent
incorporation into the Work.
Schedule of Values: A statement furnished by Contractor allocating portions of the
Contract Sum to various portions of the Work and used as the basis for reviewing
Contractor's Applications for Payment.
Scheduling Specialist (SS): An internal or third party entity contracted to the Owner
providing scheduling advice (if applicable).
Sealants: All gunnable, trowelable, and liquid-applied joint sealants and sealant primers,
whether specified or not; including firestopping sealants and duct joint sealers.
Sediment: Soil and other debris that has been eroded and transported by storm or well
production run-off water.
Source Separation: Separating waste materials from the time they become waste.
Start-Up: The activities where equipment is initially energized, tested and operated. Start-
up is completed prior to Operational Testing and Functional Performance Testing and is
an integral item documented in the System Verification Checklist (SVC).
Strip: To remove existing finish down to base material unless otherwise indicated.
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Submittals: Written and graphic information and physical samples that require Architect's
responsive action or are for information and do not require the architect’s action.
Substitutions: Changes from Contract Documents requirements proposed by Contractor  to
materials, products, assemblies, and equipment.

Substitutions for Cause: Proposed due to changed Project circumstances beyond
Contractor's control such as unavailability or regulatory changes.
Substitutions for Convenience: Proposed due to possibility of offering substantial
advantage to the Project

Subsystem: A portion of a system with characteristics similar to a system.
System: An organized collection of parts, equipment, or subsystems united by regular
interaction.
System Verification Checklist (SVC): List of static inspections and material or component
tests that verify proper installation of equipment (e.g., belt tension, oil levels, labels
affixed, gages in place, sensors calibrated, etc.), start-up activities and documentation, as
well as operational testing results. The checklists are meant to document all activities for
an individual piece of equipment from procurement on the project through operational
testing are performed in accordance with the requirements in the project documents.

T.
Testing:

Field Quality Control Testing: Tests and inspections performed on site for installation
of the Work and for completed Work.
Preconstruction Testing: Tests and inspections performed specifically for Project
before products and materials are incorporated into the Work, to verify performance
or compliance with specified criteria.
Product Testing: Tests and inspections that are performed by an NRTL, an NVLAP,
or a testing agency qualified to conduct product testing and acceptable to authorities
having jurisdiction, to establish product performance and compliance with specified
requirements.
Source Quality Control Testing: Tests and inspections that are performed at the
source, e.g., plant, mill, factory, or shop.

Testing Agency: An independent entity engaged to perform specific inspections, tests, or
both, either at the Project Site or elsewhere, and to report on and, if required, to interpret
results of those inspections or tests.
Testing Laboratory: Refer to Testing Agency.
Toxic: Poisonous to humans either immediately or after a long period of exposure.
Training Plan: A detailed plan prepared by the Contractor and reviewed by the Owner and
Commissioning Authority that outlines the training activities, instructors, time durations,
and system requirements in accordance with the Contract Documents and Commissioning
Plan.
Trending: Data collection of monitored points using the Building Automation System,
Lighting Controls System, Power Status and Monitoring System or independent data
acquisition instrumentation.

U.
Unit Price: Price per unit of measurement for materials, equipment, or services, or a
portion of the Work, added to or deducted from the Contract Sum by appropriate
modification, if the scope of Work or estimated quantities of Work required by the Contract
Documents are increased or decreased.

V.
Volatile Organic Compound (VOC): A carbon compound that vaporizes at normal room
temperatures.

W.
Waste: Extra material or material that has reached the end of its useful life in its intended
use. Waste includes salvageable, returnable, recyclable, and reusable material.



PBK Architects, Inc. WFAC Black Box Addition
PBK Project No. 230462  Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

Definitions
01 42 16 - 10 

Wet Products: Materials and products installed in wet form, including paints, sealants,
adhesives, and special coatings.

X.
N/A

Y.
N/A

Z.
N/A

PART 2  PRODUCTS

NOT USED

PART 3  EXECUTION

NOT USED

END OF SECTION
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SECTION 01 45 23 - TESTING AND INSPECTING SERVICES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Requirements and qualifications including but not limited to:
1. Professional testing and laboratory services.
2. Accessories necessary for the completion of testing and laboratory services.

B. Testing and inspecting services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.
1. Specific quality assurance and quality control requirements for individual construction

activities are specified in the Sections that specify those activities. Requirements in those
Sections may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality
assurance and quality control procedures that facilitate compliance with Contract
Document requirements.

3. Requirements for Contractor to provide quality assurance and quality control services
required by Architect, Owner, or Authorities Having Jurisdiction (AHJ) are not limited by
provisions.

4. Specific test and inspection requirements are not specified in this Section.

C. A qualified independent testing laboratory and/or geotechnical engineering service selected and
paid by Owner.
1. Owner will pay for the initial laboratory services of materials that comply with the

requirements of the Contract Documents. Contractor shall pay for testing and retesting of
materials that do not comply with the requirements of the Contract Documents.

D. Inspecting agency shall perform inspections and tests in accordance with the rules and
regulations of the building code, local authorities, Specifications of ASTM, and the Contract
Documents.

E. Materials and workmanship found not in compliance with required standards or performance
obligations shall be removed and replaced. Replacement and subsequent testing shall be at
Contractor’s expense.

F. Where terms “Inspector” and “Laboratory” are used, it is meant and in reference to an officially
designated and accredited inspector of the testing laboratory or geotechnical service engaged
by Owner.

G. Laboratory inspections shall not relieve Contractor or Fabricator of his responsibility to furnish
materials and workmanship in accordance with the Contract Documents.

H. Contractor or Fabricator shall cooperate with the testing laboratory in matters pertaining to the
Work.

I. Contractor to address deficiency and failed reports.

1.3 QUALITY ASSURANCE

A. Testing Agency Qualifications:
1. An NRTL, an NVLAP, or an independent agency with the experience and capability to

conduct testing and inspecting indicated, documented according to ASTM E329 and
ASTM E534; and with additional qualifications specified in individual Sections; and, where
required by authorities having jurisdiction, that is acceptable to authorities.
a. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7.
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b. NVLAP: A testing agency accredited according to NIST's National Voluntary
Laboratory Accreditation Program.

c. Testing agencies shall be insured against errors and omissions by a professional
liability insurance policy having a minimum limit of liability of $500,000.00.

B. Inspection and testing services the of testing agency shall be under the direction of a
Registered Engineer licensed in the State of Texas, charged with engineering managerial
responsibility, and having a minimum of five (5) years engineering experience in inspection and
testing of construction materials.

C. Concrete Inspectors: Inspecting personnel monitoring concrete Work shall be ACI certified
inspectors.

D. Structural Steel: Primary inspectors performing structural steel inspection shall be currently
certified AWS Certified Welding Inspectors (CWI), in accordance with the provisions of AWS
QCI, Standard and Guide for Qualification and Certification of Welding Inspectors.
1. Inspector may be supported by assistant inspectors who perform specific inspection

functions under the direct supervision of the Primary Inspector. Assistant inspectors shall
be currently certified AWS Certified Associate Welding Inspectors (CAWI). Work of
assistant inspectors shall be monitored daily by the inspector.

E. Testing Equipment: Equipment shall be calibrated at intervals not exceeding 12 months by
devices of accuracy traceable to the National Bureau of Standards.

F. Referenced Standards: Latest adopted edition of standards referenced apply to the Work. In
the event of conflict between the Contract Documents and referenced standards, the Contract
Documents shall govern. In case of conflict between Contract Documents and the Building
Code, the more stringent shall govern.

1.4 QUALITY CONTROL

A. Owner Responsibilities: Where quality control services are indicated as Owner's responsibility,
Owner will engage a qualified testing agency to perform the services.
1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing

agencies engaged and a description of types of testing and inspecting they are engaged
to perform.

2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work
that failed to comply with the Contract Documents will be charged to Contractor, and the
Contract Sum will be adjusted by Change Order.

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are
Contractor's responsibility. Perform additional quality control activities required to verify that the
Work complies with requirements, whether specified or not.
1. Refer to the individual specification sections for specific requirements.
2. Unless otherwise indicated, provide quality control services specified and those required

by authorities having jurisdiction. Perform quality control services required of Contractor
by authorities having jurisdiction, whether specified or not.

3. Where services are indicated as Contractor's responsibility, engage a qualified testing
agency to perform the quality control services. Contractor shall not employ same entity
engaged by Owner, unless agreed to in writing by Owner.

4. Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspecting will be performed.

5. Where quality control services are indicated as Contractor's responsibility, submit a
certified written report, in duplicate, of each quality control service.

6. Testing and inspecting requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

7. Submit additional copies of each written report directly to Authorities Having Jurisdiction
(AHJ), when they so direct.

8. Associated Responsibilities and Services: Cooperate with agencies performing required
tests, inspections, and similar quality control services, and provide reasonable auxiliary
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services as requested. Notify agency sufficiently in advance of operations to permit
assignment of personnel. Provide the following:
a. Provide access to the Work.
b. Deliver of samples to testing laboratory, without cost to Owner, in adequate quantities

of representative samples of materials that require testing and inspecting. Assist
agency in obtaining samples.

c. Advise laboratory and Architect sufficiently in advance of construction operations to
allow laboratory to complete required inspections or tests and to assign personnel for
field inspection and testing as specified.

d. Provide facilities for storage and curing of concrete test samples on site for the first
24 hours and for subsequent field curing required by ASTM C31/C31M.

e. Incidental labor, facilities, and equipment necessary to assist laboratory personnel in
obtaining and handling samples at the site.

f. Preliminary design mix proposed for use for material mixes that require control by
testing agency.

g. Provide concrete mix designs in accordance with ACI 301 Section 3.9 made by an
independent testing laboratory or qualified concrete supplier. Where mix designs by
an independent testing laboratory are required, select and pay for laboratory.

h. Obtain required inspections or approvals of the building official. Inspection requests
and notifications required by building code are responsibility of the Contractor.

i. Provide current welder certificates for each welder employed.
j. Provide fabrication and erection inspection and testing of welds in accordance with

AWS D1.1/D1.1M, Chapter 6.
1) Use prequalification of welding procedures in executing the Work.

k. Security and protection for samples and for testing and inspecting equipment at
Project site.

9. Retesting/Reinspecting: Regardless of payment responsibility of the original tests or
inspections, provide quality control services, including retesting and reinspecting, for
construction that replaced Work failing to comply with the Contract Documents or Code
requirements.

C. Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of
duties. Provide qualified personnel to perform required tests and inspections.
1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the

Work during performance of its services.
2. Determine the location from which test samples will be taken and in which in-situ tests are

conducted.
3. Conduct and interpret tests and inspections and state in each report whether tested and

inspected Work complies with or deviates from requirements.
4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-

control service through Contractor.
5. Do not release, revoke, alter, or increase the Contract Document requirements or approve

or accept any portion of the Work.
6. Do not perform any duties of Contractor.

D. Coordination: Coordinate sequence of activities to accommodate required quality assurance
and quality control services with a minimum of delay and to avoid necessity of removing and
replacing construction to accommodate testing and inspecting.
1. Schedule times for tests, inspections, obtaining samples, and similar activities.

1.5 AUTHORITY AND DUTIES OF LABORATORY PERSONNEL

A. A representative of the testing laboratory, who has reviewed and is familiar with the project and
specifications, shall participate in preconstruction conferences. Representative shall coordinate
material testing and inspection requirements with Contractor and its subcontractors consistent
with the planned construction schedule. The laboratory representative shall attend conferences
required or requested to address quality control issues.



PBK Architects, Inc. WFAC Black Box Addition
PBK Project No. 230462  Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

Testing and Inspecting Services
01 45 23 - 4 

B. Laboratory personnel shall inspect and test materials, assemblies, specimens, and Work
performed, including design mixes, methods and techniques and report the progress to the
Architect.

C. If material or Work fails to meet requirements of Contract Documents, laboratory inspector shall
notify the Flintco, Architect, Engineers, supplier or subcontractor providing or preparing the
materials or Work being tested of such failure.

D. Laboratory personnel shall not perform the Work of Contractor or act as foremen or
superintendents. Work will be inspected as it progresses, but failure to detect defective Work or
materials shall not prevent later rejection when a defect is discovered.

E. Laboratory personnel are not authorized to revoke, alter, relax, enlarge, or release the
requirements of the Contract Documents or approve or accept portions of Work, except where
approval is specifically specified in the Specifications.

F. Comply with building code requirements for Special Inspections.

1.6 SUBMITTALS

A. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality
control services required by the Contract Documents. Coordinate and submit concurrently with
Contractor's construction schedule. Update as the Work progresses.

B. Schedule of Tests and Inspections: Prepare in tabular form and include the following:
1. Specification Section number and title.
2. Entity responsible for performing tests and inspections.
3. Description of test and inspection.
4. Identification of applicable standards.
5. Identification of test and inspection methods.
6. Number of tests and inspections required.
7. Time schedule or time span for tests and inspections.
8. Requirements for obtaining samples.
9. Unique characteristics of each quality control service.

C. Test and Inspection Reports: Prepare and submit certified written reports specified. Include the
following:
1. Date of issue.
2. Project title and number.
3. Name, address, and telephone number of testing agency.
4. Dates and locations of samples and tests or inspections.
5. Names of individuals making tests and inspections.
6. Description of the Work and test and inspection method.
7. Identification of product and Specification Section.
8. Complete test or inspection data.
9. Test and inspection results and an interpretation of test results.
10. Record of temperature and weather conditions at time of sample taking and testing and

inspecting.
11. Comments or professional opinion on whether tested or inspected Work complies with the

Contract Document requirements.
12. Name and signature of laboratory inspector.
13. Recommendations on retesting and reinspecting.

D. Submit copies of reports of each inspection and test:
1. Owner, Program or Project Manager, Architect, and each Engineer or outside consultant

regarding their particular phase of the project: One copy each.
2. Flintco and Contractor: Two copies each.

E. In addition to furnishing a written report, notify Flintco and Contractor verbally of uncorrected
conditions or failures to comply with requirements of the Contract Documents, and immediately
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fax and email corresponding report to the Architect and Engineer.

F. At completion of each trade or branch of Work requiring inspecting and testing, submit a final
certificate attesting to satisfactory completion of Work and full compliance with requirements of
Contract Documents.

G. Submit copies of test results sealed by a Registered Engineer to Authorities Having Jurisdiction
(AHJ), as required.

1.7 TESTING LABORATORY GUIDELINES AND PROCEDURES

A. Technicians scheduled to perform specific testing services must be qualified to review and
perform other services that overlap, i.e. earthwork, foundation inspections, rebar inspection,
and concrete when scheduled concurrently at the site.

B. Technician time for services performed will be reimbursed at a regular time rate. Compensation
at the overtime rate will be considered for hours over eight hours spent at the site on a single
day, field testing services performed on a Saturday or Sunday, and field services performed on
a recognized holiday.

C. There shall be a three hour minimum for each scheduled testing service. Vehicle charges will
be included on a $25.00 per trip basis.

D. Cylinder pick up will be controlled by the technician performing test on a scheduled pick up day.
If there are no testing services scheduled, the cylinder pick up fee is $40.00 on week days and
$50.00 on weekends and holidays with no technician or vehicle charge.

E. Contractor shall bear the responsibility of scheduling the testing services. Contractor and
testing laboratory shall assume full responsibility to coordinate the testing services.
Cancellations or failed test shall be reimbursable to Ownerr by the responsible party for the
cancellations or failure of a test or service.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 TEST AND INSPECTION LOG

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following:
1. Date test or inspection was conducted.
2. Description of the Work tested or inspected.
3. Date test or inspection results were transmitted to Architect.
4. Identification of testing agency or special inspector conducting test or inspection
5. Deficiency log.

B. Maintain log at site. Post changes and revisions as they occur. Provide access to test and
inspection log for Architect's reference during normal working hours.

3.2 TESTING AND INSPECTION SERVICES

A. Testing services shall include, but not be limited to those specified below or which are
necessary or required during course of construction to ascertain specification compliance and
which may be deemed necessary by Architect, Engineer, or Owner to ensure the quality of the
Work.

B. Owner reserves the right to add to or delete any or all inspection and testing specified,
excluding testing required by the applicable building codes.

C. If conflicts arise between Drawings and Specifications, notify Architect immediately. The most
stringent requirements shall dictate procedure.

3.3 TESTING OF EARTHWORK

A. Testing Services (As specified or required):
1. References (As applicable for tests required):

a. American Society for Testing and Materials (ASTM)
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1) ASTM D698, Test Method for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-lb/ft3 (600 kN-m/m3).

2) ASTM D6938, Standard Test Method for In-Place Density and Water Content of
Soil and Soil-Aggregate By Nuclear Methods (Shallow Depth).

3) ASTM D4318, Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.

b. American Association of State Highway and Transportation Officials (AASHTO)
1) AASHTO T 89, Standard Method of Test for Determining the Liquid Limit of

Soils.
2) AASHTO T 90 , Standard Method of Test for Determining the Plastic Limit and

Plasticity Index of Soils.
3) AASHTO T 99, Moisture-Density Relations of Soils Using a 2.5 kg (5.5 lb)

Rammer and a 305 mm (12 in) Drop.
4) AASHTO T 238, Density of Soil and Soil Aggregates In Place By Nuclear

Methods (Shallow Depth).
2. Perform sieve analysis to develop grain size distribution curves for materials to be used

for subgrade, fill under slab on grade, and backfills.
3. Establish the moisture density relation of soils to be used as fill using the method best

suited to the type of fill material.
4. Determine moisture content of all fill materials before placement and advise Contractor

when it is or is not suitable to achieve required compaction.
5. Determine Liquid Limit in accordance with ASTM D4318 or AASHTO T 89, Plastic Limit in

accordance with ASTM D4318 , and Plasticity Index in accordance with ASTM D4318 of
all fill material.

6. Perform one in place density test for each 4,000 square feet (445 square yards) of
existing subgrade material.

7. Perform Moisture-Density curve in accordance with ASTM D698 or AASHTO T 99 for one
type of fill material. If the original choice of material does not meet the specifications, the
Contractor shall pay for additional testing.

8. Perform in place density tests of each lift of compacted fill at locations adequate to
evaluate the degree of compaction of all fill areas. Conduct one test for each
4,000 square feet (445 square yards) of each lift of compacted fill.

9. Perform testing at a frequency of one in-place density and moisture test for each
75 linear feet or less of utility trench, with a minimum of three tests per lift.

B. Reports: Submit reports with the following information:
1. Type and condition of soil at footing bottoms.
2. Level of water table in the excavated areas.
3. Grain size distribution of fill materials (average of three tests).
4. Moisture density test results.
5. In place density test results with moisture content and relative density of each layer of

compacted fill. Include with in place density test results, a plan showing location of each
test.

6. Notify Architect by telephone within one hour of the discovery of the following conditions
and follow up telephone notification with written report.
a. Materials used, or degree of soil compaction not meeting specified requirements.
b. Frost and freeze protection requirements for excavation bottoms not being complied

with.
c. Water in excavations which is not being removed prior to Work being performed in

excavation.

3.4 INSPECTION OF PIPED SITE UTILITIES

A. Laboratory representative shall observe and report on the following:
1. Proper alignment and grade of trenches.
2. Pipe bedding and supports.
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3. Pipe, joints, jointing material, and thrust blocks prior to installation of pipe.
4. Installation of pipe and joints.
5. Testing of piped utilities performed by Contractor.

3.5 PAVING

A. Testing Services: Perform field tests for moisture density properties:
1. Provide field testing of the subgrade as specified.
2. Paving Subbase: Provide one field test for every 7,500 square feet of area of crushed

limestone or caliche subbase.
3. Lime Treated Subgrade: Provide one field test for every 7,500 square feet of area of lime

treated subgrade for content of lime and subgrade compaction.
4. Cement Soil Stabilization: Provide one field test for every 7,500 square feet of area of

cement stabilized subgrade for content of cement and subgrade compaction.

3.6 PIER DRILLING OPERATION

A. A representative of a qualified geotechnical laboratory shall provide services specified.

B. Laboratory representative shall make continuous inspections to determine that proper bearing
stratum is obtained and utilized for bearing and that shafts are properly clean and dry before
placing concrete.

C. Laboratory shall furnish complete pier log showing the diameter, top and bottom elevations of
each pier, casing required or not required, actual penetration into bearing stratum, elevation of
top of bearing stratum, volume of concrete used, and deviations from specified tolerances.

D. Laboratory representative shall make continuous inspections of drilled pier construction to
check the following:
1. Verify soundness of bearing stratum and desired penetration.
2. Verify pier dimensions and reinforcing used.
3. Monitor condition of hole and removal of water and loose material from bottom.
4. Monitor placement of concrete and use of tremie or pumps.
5. Monitor the extraction of casing, if used.

E. Request probe holes when deemed necessary to confirm safe bearing capacity.

3.7 CONCRETE REINFORCING STEEL AND EMBEDDED METAL ASSEMBLIES

A. Inspect concrete reinforcing steel prior to placing concrete for compliance with Contract
Documents and approved shop drawings. Noncompliance with Contract Documents and
approved shop drawings shall be immediately brought to the attention of Contractor for
correction and, if left uncorrected, reported to Architect.

B. Laboratory representative shall observe and report on the following:
1. Number and size of bars.
2. Bending and lengths of bars.
3. Splicing.
4. Clearance to forms, including chair heights.
5. Clearance to sides and bottom of trench if soil formed.
6. Clearance between bars or spacing.
7. Rust, form oil, and other contamination.
8. Grade of steel.
9. Securing, tying, and chairing of bars.
10. Excessive congestion of reinforcing steel.
11. Installation of anchor bolts and placement of concrete around such bolts.
12. Fabrication and installation of embedded metal assemblies, including visual inspection of

all welds.
13. Visually inspect studs and deformed bar anchors on embedded assemblies for

compliance with Contract Documents. Check number, spacing and weld quality. If, after
welding, visual inspection reveals that a sound weld or a full 360 degree fillet has not been
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obtained for a particular stud or bar, such stud or bar shall be struck with a hammer and
bent 15 degrees off perpendicular and then bent back into position. Anchors failing this
test shall be replaced.

C. Provide a qualified, experienced inspector to inspect reinforcing steel. Inspector shall have a
minimum of three years’ experience inspecting reinforcing steel in projects of similar size.

3.8 CONCRETE INSPECTION AND TESTING

A. Receive and evaluate proposed concrete mix designs submitted by Contractor. If mix designs
comply with Drawings and Specifications, the laboratory shall submit a letter to the Architect
certifying compliance. Mix designs not complying with Drawings and Specifications shall be
returned by the laboratory as being unacceptable. Check the proposed mixes for proportions,
water cement ratio and slump in accordance with ACI 613 and ACI 318.

B. Comply with ACI 311.4R Guide For Concrete Inspection and ACI SP-2  Manual of Concrete
Inspection.

C. Sample and test concrete placed at the site in accordance with ASTM C172/C172M . Each
sample shall be obtained from a different batch of concrete on a random basis.

D. Test Concrete:
1. Mold and cure five specimens from each sample.

a. For each 50 cubic yards or fraction thereof of structural building concrete.
b. For each 100 cubic yards or fraction thereof of nonstructural concrete and site Work

paving and sidewalks.
c. Laboratory cure two cylinders in accordance with ASTM C192/C192M.
d. Field cure remaining cylinders in accordance with ASTM C31/C31M .

2. Two specimens shall be tested at seven days for information, two shall be tested at
28 days for acceptance.

E. Deviations from the requirements of ASTM Specifications shall be recorded in the test report.
Test concrete specimens in accordance with ASTM C39/C39M.

F. Specimens for pumped concrete shall be taken at the discharge end of pumping equipment.

G. Supervise curing and protection provided for test specimens in field, and transportation from the
field to laboratory. Test cylinders shall be stored in the field 24 hours and then carefully
transported to laboratory and cured in accordance with ASTM C31/C31M.

H. Make one strength test (four cylinders) of each mix design of concrete placed in any one day.

I. Make one slump test for each set of cylinders following procedural requirements of ASTM
C143/C143M and ASTM C172/C172M. Make additional slump tests whenever consistency of
concrete appears to vary. Slump tests corresponding to samples from which strength tests are
made shall be reported with strength test results. Other slump tests need not be reported.

J. Determine total air content of air entrained normal weight concrete sample for each strength
test in accordance with ASTM C231.

K. Determine air content and unit weight of lightweight concrete sample for each strength test in
accordance with ASTM C173/C173M and ASTM C567.

L. Determine temperature of concrete sample for each strength test.

M. Inspect each batch of concrete, monitor addition of mixing water to assure uniform consistency
from truck to truck. Check mixing form mixers before mix begins to set and within time limits set
forth in ASTM C94/C94M .
1. Monitor addition of water and high range water reducer to concrete at job site and length

of time concrete is allowed to remain in truck during placement.

N. Testing agency shall furnish and maintain a competent inspector at the mixing plant at the start
of each day’s mixing. Inspector shall examine concrete materials for compliance with
Specifications and approved mix design, weighing and measuring devices, proportioning and
mixing of materials, water and cement content of each batch, general operation of the plant,
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and transportation of concrete to jobsite. Inspector shall verify that amount of free surface
moisture contained in fine and course aggregate has been properly accounted for in the
concrete mixing to achieve required consistency and water cement ratio.

O. Testing laboratory shall monitor addition of water to concrete at the jobsite and the length of
time concrete is allowed to remain in the truck before placement. Inspector shall compare
mixture with criteria on the approved mix design and report any significant deviation to the
Architect, Contractor, and concrete supplier. Do not permit addition of water which will exceed
maximum water/cement ratio for the mix as given on the approved mix design.

P. Observe placing of concrete, except nonstructural slabs on grade and site Work. Observe and
report on placing method, consolidation, cold joints, length of drop, and displacement of
reinforcement. Report deficiencies to Contractor immediately for corrective action. Inspections
may be reduced to a periodic basis when all procedures have been deemed satisfactory by the
laboratory.

Q. Test reports shall include but no be limited to the following information: date of concrete
placement, concrete mix identification number or proportion of ingredients, truck ticket number,
time test was made, time of batching, location of each placement, slump, unit weight, water
content (microwave test) and air content of concrete sampled and date and results of strength
test.

R. Report promptly to Architect all details of reasons for rejection of any and all quantities of
concrete. Give all information concerning locations of the concrete pours, quantities, date of
pours, and other pertinent facts concerning concrete represented by the specimens.

S. Testing laboratory shall certify each delivery ticket indicating class of concrete delivered (or
placed), amount of water added and time at which cement and aggregate were dispensed into
the truck, and time at which concrete was discharged from the truck.

T. Evaluation and Acceptance:
1. If measured slump, or air content of air entrained concrete, falls outside specified limits, a

check test shall be made immediately on another portion of the same sample. In the event
of a second failure, concrete shall be considered to have failed to meet the requirements
of the specifications, and shall not be used in the structure.

2. Strength level of concrete will be considered satisfactory if the averages of sets of three
consecutive strength tests results are equal to, or exceed, specified strength and no
individual test result (average of two cylinders) is below specified strength by more than
500 psi.

3. Completed concrete Work will be accepted when requirements of ACI 301 Chapter 18
Specifications for Structural Concrete for Buildings have been met.

U. Concrete Test Reports: Reports shall be made and distributed immediately after respective
tests or inspections are made.
1. Where reports indicate deviations from Contract Documents, they shall also include a

determination of the probable cause of deviation and where applicable, a recommendation
for corrective action.

V. Furnish a statistical analysis for each class of concrete placed on the project in accordance with
ACI 214R and ACI 318. Information shall be updated and distributed once a month as directed
by Architect. Information shall include, but not be limited to, the following:
1. Strength tests at 7 days of one cylinder.
2. Strength tests at 28 days of two cylinder averages.
3. 28 day moving average strength tests of last three test groups.
4. Standard deviation and coefficient of variation based on 28 day strength tests.
5. Average strength and number of 28 days tests for most recent month.

W. Test Footings (Shafts) (Piers) (Caissons): Same diameter and type specified for footings,
placed in same manner. Accepted test footings may be used in the Work.
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X. Noncompliant Test Reports: Immediately send an electronic copy of test reports indicating
noncompliance to each party on the test report distribution list.

Y. Inspect application of curing compound and monitor curing conditions to assure compliance
with specification requirements. Report curing deficiencies to Contractor immediately and
submit a written report to Architect.

3.9 TESTING OF NON-SHRINK GROUT

A. Make one strength test for all plates grouted and for all grout used in joints between members.

B. Each test shall consist of four cubes, two tested at 7 days and two at 28 days, made and tested
in accordance with ASTM C109/C109M, with the exception that grout shall be restrained from
expansion by a top plate.

3.10 STRUCTURAL STEEL

A. Inspect structural steel during and after erection for compliance with Contract Documents and
shop drawings. Review and report on fabricator’s quality control procedures and capabilities.

B. Field Inspection:
1. Proper erection of pieces.
2. Proper touch up painting of shop primed structural steel exposed to view or in crawl

space.
3. Proper installation of bolts.
4. Plumbness of structure and proper bracing.
5. Proper field painting.
6. Initial inspection of welding process and periodically thereafter as necessary.
7. Visual examination of completed welds.
8. Ultrasonic testing of penetration field welds.
9. Installation of field welded shear studs.
10. Inspect shop fabricated members, upon arrival at the site, for defects incurred during

transit and handling.
11. Measure and record camber of beams upon arrival and before erection for compliance

with specified camber. Measure lying flat with web horizontal. Return members outside
specified camber tolerance to shop for correction.

C. Qualifications of Welders: Fabricator and erector shall provide the testing laboratory with names
of welders employed on Work, along with certification that each welder has passed qualification
tests within the past 12 months, using procedures covered in AWS D1.1/D1.1M Structural
Welding Code - Steel. Verify welder qualifications.

D. Inspection of field welding shall include:
1. Visually inspect fillet welds for size, soundness, and proper return around ends. Inspect

seams, folds, and delaminations.
2. Visually inspect welds for proper repair of painting.
3. Ultrasonically test penetration welds in accordance with ASTM E164.
4. Inspect surfaces to be welded. Note surface preparations, fit up, and cleanliness of

surface. Verify electrodes for size, type, and condition.
5. Welding inspector shall be present during alignment and fit up of members being welded,

and shall verify for correct surface preparation of root openings, sound weld metal, and
proper penetration in the root pass. Where weld has not penetrated completely, inspector
shall order the joint to be chipped down to sound metal, or gouged out, and rewelded.
Thoroughly inspect root passes for cracks. Gouge out cracks and rewelded to 2 inches
beyond each end of crack.

6. Inspector shall verify that welds have been marked with welder’s symbol and shall mark
welds requiring repairs and reinspection. Inspector shall maintain a written record of
welds. Work completed and inspected shall receive an identification mark by the
inspector. Identify unacceptable material and Work identified by word reject or repair
marked directly on the material.
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7. Testing agency shall advise the Owner and Architect of any shop and/or field conditions
which may require further tests and examination by means other than those specified.
Additional tests and examinations shall be performed as authorized by the Owner and
Architect.

8. Owner reserves the right to use ultrasonic or radiographic inspection to verify adequacy of
welds. Testing procedures and acceptance criteria shall be as specified in AWS
D1.1/D1.1M.

9. Weld quality to comply with the American Institute of Steel Construction (AISC) Manual of
Steel Construction.

10. Determine percentage of weld tested by the number of welds that fail the initial testing.
11. Reweld and retest welds that fail until the welds pass. Test two additional welds for every

weld failure.

E. Inspect bolted construction in accordance with AISC Specification for Structural Steel Buildings:
1. Visually inspect bolts ensuring that plies have been brought into snug contact.
2. Inspect high strength bolt in accordance with Section 9 of the Specifications for Structural

Joints Using ASTM F3125/F3125M Bolts.

F. Inspect stud welding in accordance with Section 7.8, of AWS D1.1/D1.1M Structural Welding
Code:
1. Weld at least two shear studs at the start of each production period to determine correct

generator, control unit, and stud welder setting. The studs shall be capable of being bent
45 degrees from vertical without weld failure.

2. When the temperature is below 32 degrees F (0 degrees C), test one stud in each 100
after cooling. Do not weld studs at temperatures below 0 degrees F or when surface is wet
with rain or snow. If stud fails in the weld, two new studs shall pass the test before
resumption of welding.

3. Visually inspect studs for compliance with the requirements of the Contract Documents.
Verify number, spacing, and weld quality. If, after welding, visual inspection reveals that a
sound weld or a full 360 degree fillet has not been obtained for a particular stud, that stud
shall be struck with a hammer and bent 15 degrees off perpendicular in the direction away
from the missing weld. Studs failing test shall be replaced.

3.11 REINFORCING STEEL MECHANICAL SPLICES

A. Inspection and Observation Services:
1. Visually inspect and report on completed condition of each mechanical splice of

reinforcing steel.
2. Visually inspect each mechanical splice to ensure compliance with the ICC-ES Reports

and the manufacturer's published criteria for acceptable completed splices.
3. Place special emphasis on the inspection of the end preparation of each bar to be spliced

required by the ICC-ES Report.

B. Reports: Submit reports to Architect:
1. Submit copies of manufacturer's published criteria for acceptable completed splices prior

to observing mechanical splices.
2. Reports on each mechanical splice shall indicate location of the splice, size of bars

spliced, and acceptability or rejection of splice. Indicate reasons for rejection on each
report.

3.12 OPEN WEB JOISTS AND JOIST GIRDERS

A. Inspect joists at jobsite for compliance with specified fabrication requirements. Verify welded
connections between web and chord, splices, and straightness of members.

B. Inspect installation of joists at jobsite. Check connections to supporting members, chord
extensions, number of rows of bridging, and bridging connections for compliance with Contract
Documents and referenced standards.

C. Verify welder qualification certificates for both shop and field welding operators.
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3.13 METAL FLOOR DECK

A. Field inspection shall consist of:
1. Verifying types, gauges and finishes for compliance with Contract Documents and shop

drawings.
2. Examine composite floor deck exposed to crawl space for damage to galvanizing due to

welding or construction activities. Repair galvanized composite floor deck in accordance
with the specifications.

3. Examine the erection of metal deck, fastenings, reinforcing of holes, deck reinforcing,
miscellaneous deck supports, hanger tabs, shear studs, deck closures, painting or other
coating.

4. Certification of welders.
5. Inspect and test field welded shear studs used to fasten metal floor decking to supporting

steel as specified for structural steel.

3.14 METAL ROOF DECK

A. Field inspection shall consist of:
1. Verify types, gauges and finishes for compliance with Contract Documents and shop

drawings.
2. Examine the erection of the metal deck, including fastenings at supports and side laps,

reinforcing of holes, and miscellaneous deck supports.
3. Certification of welders.
4. Visual inspection of at least 25 percent of welds.

3.15 SPRAYED FIREPROOFING

A. Verify applied thickness, density, and bond strength of sprayed fireproofing meets fire rating
requirements of approved design.

B. Verify installation complies with fire rating requirements of approved design.

C. Inspect and test for thickness:
1. Test 25 percent of structural frame columns and beams in each building level.
2. Test 10 percent of beams other than structural frame in each building level.
3. Test one slab per 5,000 square feet of building area.

D. Inspect and test in accordance procedures of ASTM E605/E605M and ASTM E736/E736M.

3.16 EXPANSION BOLT INSTALLATION

A. Inspect drilling of each hole and installation of each expansion bolt for compliance with Contract
Documents and shop drawings.

B. Verify installation torque for each expansion bolt for compliance with manufacturer’s installation
instructions.

3.17 TESTING OF ROOFING

A. Inspection and Observation Services (As required):

B. Testing Services (As required):
1. Perform dissection and analysis on cuts provided by Contractor to confirm number of

plies, bonding of plies, weight of bitumen and softening temperature to ascertain
compliance with specifications.

3.18 MASONRY

A. Inspection and Observation Services:
1. Inspection of placement of reinforcement including condition, grade, size, location,

spacing, and lap splices.
2. Review mortar design mixes.
3. Inspection of laying, mortaring, and grouting of concrete masonry units and elements.

B. Testing Services:
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1. References (As applicable for tests required):
a. ASTM International (ASTM)

1) ASTM C140/C140M, Standard Test Methods of Sampling and Testing Concrete
Masonry Units.

2) ASTM C780 , Standard Test Method for Preconstruction and Construction
Evaluation of Mortars for Plain and Reinforced Unit Masonry.

3) ASTM C1019, Standard Test Method for Sampling and Testing Grout
4) ASTM C1314, Standard Test Method for Compressive Strength of Masonry

Prisms.
2. Testing of Concrete Masonry Units (CMU):

a. Preconstruction: Perform the following tests in accordance with ASTM C140/C140M.
1) Compressive Strength.
2) Absorption.
3) Weight.
4) Moisture Content.
5) Dimensions.

3. Mortar Tests:
a. Preconstruction: Perform the following tests in accordance with ASTM C780 on each

type of mortar mix used on the Project.
1) 28 Day Compressive Strength.
2) Water Retention.

b. Construction: Perform 28 day compressive strength test in accordance with ASTM
C780 on each type of mortar mix used on the Project at the rate of one test per 2,000
square feet of masonry.

4. Refer to and include Work for reinforcing steel specified.
5. Grout Tests:

a. Preconstruction: Perform the following tests in accordance with ASTM C1019 on
each type of grout mix used on the Project.
1) 28 Day Compressive Strength.
2) Construction: Perform 28 day compressive strength test in accordance with

ASTM C1019 on each type of grout mix used on the Project at the rate of one
(1) test per 2,000 square feet of masonry.

3) Prism Test: Perform preconstruction 28 day compressive strength test on
concrete masonry walls in accordance with ASTM C1314, Method B.

3.19 REPAIR AND PROTECTION

A. On completion of testing, inspecting, sample taking, and similar services, repair damaged
construction and restore substrates and finishes.
1. Provide materials and comply with installation requirements specified in other

Specification Sections or matching existing substrates and finishes. Restore patched
areas and extend restoration into adjoining areas with durable seams that are as invisible
as possible. Comply with the Contract Document requirements for cutting and patching in
Section 01 73 29 - Cutting and Patching.

B. Protect construction exposed by or for quality control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality control services.

END OF SECTION
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS

PART 1 GENERAL

1.1 RELATED SECTIONS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Requirements for temporary utilities, support facilities, and security and
protection facilities, including but not limited to:
1. Water service and distribution.
2. Sanitary facilities, including toilets, wash facilities, and drinking water facilities.
3. Heating and cooling facilities.
4. Ventilation.
5. Electric power service.
6. Lighting.
7. Waste disposal facilities.
8. Field office.
9. Storage and fabrication sheds.
10. Lifts and hoists.
11. Construction aids and miscellaneous services and facilities.
12. Environmental protection.
13. Pest control.
14. Site enclosure fence.
15. Security enclosure and lockup.
16. Barricades, warning signs, and lights.
17. Temporary partitions.
18. Fire protection.
19. Temporary project signage.
20. Accessories necessary for a complete installation.

1.3 USE CHARGES

A. Installation and removal of, and use charges for, temporary facilities shall be included in the
Contract Sum unless otherwise indicated. Allow other entities to use temporary services and
facilities without cost, including, but not limited to, Owner's construction forces, Architect,
occupants of Project, testing agencies, and authorities having jurisdiction.

B. Water and Sewer Service: Pay sewer service use charges for water used and sewer usage by
all entities for construction operations.

C. Electric Power Service: Pay electric power service use charges for electricity used by all entities
for construction operations.

1.4 SUBMITTALS

A. Site Plan: Show temporary facilities, utility connections, staging areas, and construction
personnel parking areas.

B. Moisture Protection Plan: Describe procedures and controls for protecting materials and
construction from water absorption and damage.
1. Describe delivery, handling, and storage provisions for materials subject to water

absorption or water damage.
2. Indicate procedures for discarding water damaged materials, protocols for mitigating water

intrusion into completed Work, and replacing water damaged work.
3. Indicate sequencing of Work that requires water, such as sprayed fire resistive materials,

plastering, and tile grinding, and describe plans for dealing with water from these
operations. Show procedures for verifying that wet construction has dried sufficiently to
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permit installation of finish materials.

C. Dust and HVAC Control Plan: Submit coordination drawing and narrative that indicates the dust
and HVAC control measures proposed for use, proposed locations, and proposed time frame
for their operation. Identify further options if proposed measures are later determined to be
inadequate. Include the following:
1. HVAC system isolation schematic drawing.
2. Waste handling procedures.
3. Other dust control measures.

1.5 QUALITY ASSURANCE

A. Regulatory Requirements:
1. Accessible Temporary Egress: Comply with applicable provisions in ADA Standards, ICC

A117.1-2009, and 2012 Texas Accessibility Standards (2012 TAS).

B. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70-2017.

C. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

1.6 PROJECT CONDITIONS

A. Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume
responsibility for operation, maintenance, and protection of each permanent service during its
use as a construction facility before Owner's acceptance, regardless of previously assigned
responsibilities.

PART 2 PRODUCTS

2.1 MATERIALS

A. Provide new materials. Undamaged, previously used materials in serviceable condition may be
used if approved by Architect. Provide materials suitable for intended use.

B. Chain Link Fencing: Minimum 2 inch (50 mm), 0.148 inch (3.8 mm) thick, galvanized steel,
chain link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts;
minimum 2-3/8 inch (60 mm) OD line posts and 2-7/8 inch (73 mm) OD corner and pull posts.

C. Polyethylene Sheet: Reinforced, fire-resistive sheet, 10 mils (0.25 mm) minimum thickness,
with flame spread rating of 15 or less per ASTM E84.

D. Dust Control Adhesive Surface Walk off Mats: Provide mats minimum 36 inches by 60 inches
(914 mm by 1624 mm).

E. Insulation: Unfaced mineral fiber blanket, manufactured from glass, slag wool, or rock wool;
with maximum flame spread and smoke developed indexes of 25 and 50, respectively.

F. Lumber and Plywood: Comply with requirements in Section 06 10 00 - Rough Carpentry.

G. Gypsum Board: Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 mm) wide by maximum
available lengths; Type X or Type C panels with tapered edges. Comply with Section 09 21 16 -
Gypsum Board Assemblies .

H. Paint: Comply with requirements in Section 09 90 00 - Painting and Coating.

I. Tarpaulins: Fire resistive labeled with flame-spread rating of 15 or less.

J. Water: Potable.

2.2 TEMPORARY FACILITIES

A. Contractor’s Field Offices: Prefabricated or mobile units with serviceable finishes, temperature
controls, and foundations adequate for normal loading. Provide elevated, stabilized concrete
walkway from parking area to field offices.

B. Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate
materials and equipment for construction operations. Store combustible materials apart from
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building.

2.3 EQUIPMENT

A. Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by
locations and classes of fire exposures.

B. Drinking Water: Containerized, tap dispenser, bottled water drinking water units, including
paper cup supply. Where power is accessible, provide electric water coolers to maintain
dispensed water temperature at 45 degrees F to 55 degrees F (7.2 degrees C to
12.7 degrees C).

C. Electrical Outlets: Properly configured, NEMA polarized outlets to prevent insertion of 110V to
120V plugs into higher voltage outlets; equipped with ground-fault circuit interrupters, reset
button, and pilot light.

D. Power Distribution System Circuits: Where permitted and overhead and exposed for
surveillance, wiring circuits, not exceeding 125V AC, 20 A rating, and lighting circuits may be
non-metallic sheathed cable.

PART 3 EXECUTION

3.1 INSTALLATION

A. Locate facilities where they will serve project adequately and result in minimum interference
with performance of the Work. Relocate and modify facilities as required by progress of the
Work.
1. Locate facilities to limit site disturbance as specified in Section 01 10 00 - Summary.

B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities
are no longer needed or are replaced by authorized use of completed permanent facilities.

3.2 TEMPORARY UTILITY INSTALLATION

A. Install temporary service. Arrange with utility company, Owner, and existing users for time when
service can be interrupted, if necessary, to make connections for temporary services.

B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.

C. Water Service: Install water service and distribution piping in sizes and pressures adequate for
construction.

D. Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of
construction personnel. Comply with requirements of authorities having jurisdiction for type,
number, location, operation, and maintenance of fixtures and facilities.
1. Disposable Supplies: Provide toilet tissue, paper towels, paper cups, and similar

disposable materials for each facility. Maintain adequate supply. Provide covered waste
containers for disposal of used material.

2. Wash Facilities: Install wash facilities supplied with potable water at convenient locations
for personnel who handle materials that require wash up. Dispose of drainage properly.
Supply cleaning compounds appropriate for each type of material handled. Provide safety
showers, eyewash fountains, and similar facilities for convenience, safety, and sanitation
of personnel.

E. Heating and Cooling: Provide temporary heating and cooling required by construction activities
for curing or drying of completed installations or for protecting installed construction from
adverse effects of low temperatures or high humidity. Select equipment that will not have a
harmful effect on completed installations or elements being installed.

F. Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering
occupied areas.
1. Prior to commencing Work, isolate the HVAC system in area where Work is to be

performed according to coordination drawings.
a. Disconnect supply and return ductwork in Work area from HVAC systems servicing

occupied areas.
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b. Maintain negative air pressure within Work area using HEPA equipped air filtration
units, starting with commencement of temporary partition construction, and continuing
until removal of temporary partitions is complete.

2. Maintain dust partitions during the Work. Use vacuum collection attachments on dust
producing equipment. Isolate limited Work within occupied areas using portable dust
containment devices.

3. Perform daily construction cleanup and final cleanup using approved, HEPA filter
equipped vacuum equipment.

G. Ventilation and Humidity Control: Provide temporary ventilation required by construction
activities for curing or drying of completed installations or for protecting installed construction
from adverse effects of high humidity. Select equipment that will not have a harmful effect on
completed installations or elements being installed. Coordinate ventilation requirements to
produce ambient condition required and minimize energy consumption.
1. Provide dehumidification systems when required to reduce substrate moisture levels to

level required to allow installation or application of finishes.

H. Electric Power Service: Provide electric power service and distribution system of sufficient size,
capacity, and power characteristics required for construction operations. Install electric power
service underground unless otherwise indicated.
1. Electric Distribution: Provide receptacle outlets adequate for connection of power tools

and equipment.
a. Provide waterproof connectors to connect separate lengths of electrical power cords

if single lengths will not reach areas where construction activities are in progress. Do
not exceed safe length voltage ratio.

b. Provide warning signs at power outlets other than 110 to 120V.
c. Provide metal conduit, tubing, or metallic cable for wiring exposed to possible

damage. Provide rigid steel conduits for wiring exposed on grades, floors, decks, or
traffic areas.

d. Provide metal conduit enclosures or boxes for wiring devices.
e. Provide 4 gang outlets, spaced so 100 foot (30 m) extension cord can reach each

area for power hand tools and task lighting. Provide a separate 125V AC, 20A circuit
for each outlet.

I. Lighting: Provide temporary lighting with local switching that provides adequate illumination for
construction operations, observations, inspections, and traffic conditions.
1. Install and operate temporary lighting that fulfills security and protection requirements

without operating entire system.

3.3 SUPPORT FACILITIES INSTALLATION

A. Temporary offices, shops, and sheds located within construction area or within 30 feet (9 m) of
building lines shall be of non-combustible construction according to ASTM E136. Comply with
NFPA 241.
1. Maintain support facilities until Architect schedules Substantial Completion inspection.

Remove before Substantial Completion. Personnel remaining after Substantial
Completion will be permitted to use permanent facilities, under conditions acceptable to
Owner.

B. Temporary Use of Permanent Roads and Paved Areas: Locate temporary roads and paved
areas in same location as permanent roads and paved areas. Construct and maintain
temporary roads and paved areas adequate for construction operations. Extend temporary
roads and paved areas, within construction limits indicated, as necessary for construction
operations.
1. Coordinate elevations of temporary roads and paved areas with permanent roads and

paved areas.
2. Prepare subgrade and install subbase and base for temporary roads and paved areas

according to Section 31 20 00 - Earth Moving.
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3. Recondition base after temporary use, including removing contaminated material,
regrading, proofrolling, compacting, and testing.

4. Delay installation of final course of permanent pavement until immediately before
Substantial Completion.

C. Traffic Controls: Comply with requirements of authorities having jurisdiction.
1. Protect existing site improvements to remain including curbs, pavement, and utilities.
2. Maintain access for fire-fighting equipment and access to fire hydrants.

D. Parking: Provide temporary parking areas for construction personnel.

E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.
Maintain Project site, excavations, and construction free of water.
1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining

properties or endanger permanent Work or temporary facilities.

F. Waste Disposal Facilities: Provide waste collection containers in sizes adequate to handle
waste from construction operations. Comply with requirements of authorities having jurisdiction.
Comply with progress cleaning requirements in Section 01 73 00 - Execution .

G. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.
1. Truck cranes and similar devices used for hoisting materials are considered "tools and

equipment" and not temporary facilities.

H. Temporary Elevators: Use of temporary elevators is not permitted.

I. Temporary Use of Permanent Elevators: Use of new elevators for construction traffic will be
permitted, provided elevators are protected and finishes restored to new condition at time of
Substantial Completion.

J. Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders
are not adequate.

K. Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted,
provided stairs are protected and finishes restored to new condition at time of Substantial
Completion.

3.4 TEMPORARY PROJECT SIGNAGE

A. Provide signs as indicated. Unauthorized signs are not permitted.

B. Project Identification Signs: Provide Project identification signs as specified and indicated on
Drawings.
1. Furnish and install a project sign which includes the following. Contractor  shall be

responsible for the cost of printing the image, mounting the sign on an aluminum
substrate, and installing the sign at the site.
a. Size: 6'-0" by 8’-0”.
b. Location: Coordinate with Architect.
c. Graphics: Image shall be provided to the graphics printing company by the Architect

after Award of Contract.
d. Provide the following information on the sign:

1) Name of the Project.
2) Owner.
3) Owner's Designated Representative.
4) Contractor.
5) Architect.
6) Each Project Consultant.

C. Additional Temporary Signs: Provide other signs as indicated and as required to inform public
and individuals seeking entrance to Project. Other signs permitted at the site:
1. Warning Signs.
2. Directional Signs for construction personnel and visitors.
3. Identification Signs at Field Offices.
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4. Emergency Medical Services Sign.
5. Signs required by Authorities Having Jurisdiction (AHJ).
6. Storm Water Pollution Prevention Plan sign (SWPPP).

D. Contractor  shall allow no other signs to be displayed at the project site, unless authorized by
the Owner .

3.5 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and
other improvements at Project site and on adjacent properties, except those indicated to be
removed or altered. Repair damage to existing facilities to the satisfaction of Owner and
Architect.

B. Environmental Protection: Provide protection, operate temporary facilities, and conduct
construction as required to comply with environmental regulations and that minimize possible
air, waterway, and subsoil contamination or pollution or other undesirable effects.

C. Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion and
discharge of soil bearing water runoff and airborne dust to undisturbed areas and to adjacent
properties and walkways, according to requirements of authorities having jurisdiction.
1. Verify that flows of water redirected from construction areas or generated by construction

activity do not enter or cross tree or plant protection zones.
2. Inspect, repair, and maintain erosion and sedimentation control measures during

construction until permanent vegetation has been established.
3. Clean, repair, and restore adjoining properties and roads affected by erosion and

sedimentation from Project site during the course of Project.
4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed

during removal.

D. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide
barriers in and around excavations and subgrade construction to prevent flooding by runoff of
stormwater from heavy rains.

E. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line
of trees to protect vegetation from damage from construction operations. Protect tree root
systems from damage, flooding, and erosion.

F. Pest Control: Engage pest control service to recommend practices to minimize attraction and
harboring of rodents, roaches, and other pests and to perform extermination and control
procedures at regular intervals so Project will be free of pests and their residues at Substantial
Completion. Perform control operations lawfully, using environmentally safe materials.

G. Site Enclosure Fence: Before construction operations begin. provide site enclosure fence to
prevent people and animals from easily entering site except by entrance gates.
1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient

to accommodate construction operations.

H. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft,
and similar violations of security. Lock entrances at end of each Work day.

I. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

J. Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated and
as required by authorities having jurisdiction.

K. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress
and completed, from exposure, foul weather, other construction operations, and similar
activities. Provide temporary weathertight enclosure for building exterior.
1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate

temporary enclosures.
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L. Temporary Partitions: Provide floor to ceiling dustproof partitions to limit dust and dirt migration
and to separate occupied areas occupied from fumes and noise.
1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side,

and fire retardant treated plywood on construction operations side.
2. Construct dustproof partitions with two layers of 6 mil (0.14 mm) polyethylene sheet on

each side. Cover floor with two layers of 6 mil (0.14 mm) polyethylene sheet, extending
sheets 18 inches (460 mm) up the sidewalls. Overlap and tape full length of joints. Cover
floor with fire retardant treated plywood. Do not apply tape to finish floor surfaces.
a. Construct vestibule and airlock at each entrance through temporary partition with not

less than 48 inches (1219 mm) between doors. Maintain water dampened foot mats
in vestibule.

3. Where fire resistance rated temporary partitions are indicated or are required by
authorities having jurisdiction, construct partitions according to the rated assemblies.

4. Insulate partitions to control noise transmission to occupied areas.
5. Seal joints and perimeter. Equip partitions with gasketed, dustproof doors and security

locks where openings are required.
6. Protect air handling equipment.
7. Provide walk off mats at each entrance through temporary partition.

M. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types
needed to protect against reasonably predictable and controllable fire losses. Comply with
NFPA 241; manage fire-prevention program.
1. Prohibit smoking in construction areas.
2. Supervise welding operations, combustion type temporary heating units, and similar

sources of fire ignition according to requirements of authorities having jurisdiction.
3. Develop and supervise an overall fire prevention and protection program for personnel at

Project site. Review needs with local fire department and establish procedures to be
followed. Instruct personnel in methods and procedures. Post warnings and information.

4. Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning
sign stating that hoses are for fire protection purposes only and are not to be removed.
Match hose size with outlet size and equip with suitable nozzles.

3.6 MOISTURE AND MOLD CONTROL

A. Contractor's Moisture Protection Plan: Avoid trapping water in finished Work. Document visible
signs of mold that may appear during construction.

B. Exposed Construction Phase: Before installation of weather barriers, when materials are
subject to wetting and exposure and to airborne mold spores, protect as follows:
1. Protect porous materials from water damage.
2. Protect stored and installed material from flowing or standing water.
3. Keep porous and organic materials from coming into prolonged contact with concrete.
4. Remove standing water from decks.
5. Keep deck openings covered or dammed.

C. Partially Enclosed Construction Phase: After installation of weather barriers but before full
enclosure and conditioning of building, when installed materials are still subject to infiltration of
moisture and ambient mold spores, protect as follows:
1. Do not load or install drywall or other porous materials or components, or items with high

organic content, into partially enclosed building.
2. Keep interior spaces reasonably clean and protected from water damage.
3. Periodically collect and remove waste containing cellulose or other organic matter.
4. Discard or replace water-damaged material.
5. Do not install material that is wet.
6. Discard, replace, or clean stored or installed material that begins to grow mold.
7. Perform Work in a sequence that allows any wet materials adequate time to dry before

enclosing the material in drywall or other interior finishes.
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D. Controlled Condition Phase of Construction: After completing and sealing of the building
enclosure but prior to the full operation of permanent HVAC systems, maintain as follows:
1. Control moisture and humidity inside building by maintaining effective dry-in conditions.
2. Use permanent HVAC system to control humidity.
3. Comply with manufacturer's written instructions for temperature, relative humidity, and

exposure to water limits and moisture control.
a. Hygroscopic materials that may support mold growth, including wood and gypsum

based products, which become wet during the course of construction and remain wet
for 48 hours are considered defective and are to be removed and replaced.

b. Measure moisture content of materials that have been exposed to moisture during
construction operations or after installation. Record readings beginning at time of
exposure and continuing daily for 48 hours. Identify materials containing moisture
levels higher than allowed. Report findings in writing to Architect.

c. Remove materials that cannot be completely restored to their manufactured moisture
level within 48 hours.

3.7 OPERATION, TERMINATION, AND REMOVAL

A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and
abuse, limit availability of temporary facilities to essential and intended uses.

B. Maintenance: Maintain facilities in good operating condition until removal.
1. Maintain operation of temporary enclosures, heating, cooling, humidity control, ventilation,

and similar facilities on a 24 hour basis where required to achieve indicated results and to
avoid possibility of damage.

C. Temporary Facility Changeover: Do not change over from using temporary security and
protection facilities to permanent facilities until Substantial Completion unless otherwise
required and approved by Owner and Architect.

D. Termination and Removal: Remove each temporary facility when need for its service has
ended, when it has been replaced by authorized use of a permanent facility, or no later than
Substantial Completion. Complete or, if necessary, restore permanent construction that may
have been delayed because of interference with temporary facility. Repair damaged Work,
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.
1. Materials and facilities that constitute temporary facilities are property of Contractor.

Owner reserves right to take possession of Project identification signs.
2. Remove temporary roads and paved areas not intended for or acceptable for integration

into permanent construction. Where area is intended for landscape development, remove
soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove
materials contaminated with road oil, asphalt and other petrochemical compounds, and
other substances that might impair growth of plant materials or lawns. Repair or replace
street paving, curbs, and sidewalks at temporary entrances, as required by authorities
having jurisdiction.

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during
construction period. Comply with final cleaning requirements specified in Section 01 77 00
- Closeout Procedures.

END OF SECTION
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SECTION 01 55 00 - VEHICULAR ACCESS AND PARKING

PART 1  GENERAL

1.1 SUMMARY

A. Section Includes:
1. Access roads.
2. Parking.
3. Existing pavements and parking areas.
4. Construction parking controls.
5. Haul routes.
6. Traffic signs and signals.
7. Maintenance.
8. Removal, repair.

B. Related Sections:
1. Section 01 10 00 - Summary: For access to site, work sequence, and occupancy.
2. Section 01 50 00 - Temporary Facilities and Controls: Post Mounted and Wall Mounted

Traffic Control and Informational Signs.
3. Section 31 22 00 - Grading:  Specifications for earthwork and paving bases.

PART 2  PRODUCTS

2.1 MATERIALS

A. Temporary Construction:  Contractor 's option.

B. Materials for Permanent Construction:  As specified in product specification sections, including
earthwork, paving base, and topping .

2.2 SIGNS, SIGNALS, AND DEVICES

A. Stock, Post-Mounted and Wall-Mounted Traffic Control and Informational Signs:
1. Manufacturers:

PART 3  EXECUTION

3.1 PREPARATION

A. Clear areas, provide surface and storm drainage of road, parking, area premises, and adjacent
areas.

3.2 ACCESS ROADS

A. Use of designated, existing, on-site streets and driveways for construction traffic is permitted.

B. Tracked vehicles not allowed on paved areas.

C. Provide unimpeded access for emergency vehicles. Maintain 20 foot (6 m) width driveways with
turning space between and around combustible materials.

D. Provide and maintain access to fire hydrants  free of obstructions.

3.3 PARKING

A. Use of designated areas of existing parking facilities by construction personnel is permitted.

B. When site space is not adequate, arrange for additional off-site parking.

3.4 CONSTRUCTION PARKING CONTROL

A. Control vehicular parking to prevent interference with public traffic and parking, access by
emergency vehicles, and the Owner's operations.

B. Monitor parking of construction personnel's vehicles. Maintain vehicular access to and through
parking areas.

C. Prevent parking on or adjacent to access roads or in non-designated areas.
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3.5 HAUL ROUTES

A. Consult with the Authorities Having Jurisdiction (AHJ), establish public thoroughfares to be
used for haul routes and site access.

B. Confine construction traffic to designated haul routes.

C. Provide traffic control at critical areas of haul routes to regulate traffic, to minimize interference
with public traffic.

3.6 TRAFFIC SIGNS AND SIGNALS

A. At approaches to site and on site, install at crossroads, detours, parking areas, and elsewhere
as needed to direct construction and affected public traffic.

B. Relocate as work progresses, to maintain effective traffic control.

3.7 MAINTENANCE

A. Maintain traffic and parking areas in a sound condition  free of excavated material, construction
equipment, products, mud, snow, and ice .

B. Maintain existing  paved areas used for construction; promptly repair breaks, potholes, low
areas, standing water, and other deficiencies, to maintain paving and drainage in original, or
specified, condition.

3.8 REMOVAL, REPAIR

A. Repair existing and new permanent  facilities damaged by use, to original  condition.

B. Remove equipment and devices when no longer required .

C. Repair damage caused by installation.

D. Remove post settings to a depth of 2 feet (600 mm) .

END OF SECTION
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SECTION 01 56 00 - TEMPORARY BARRIERS AND ENCLOSURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SECTION INCLUDES

A. Temporary jobsite protection including the following:
1. Temporary floor and wall protection.
2. Door jamb protection.
3. Small project floor and wall protection.
4. Seaming tape for floor protection.
5. Recyclable, portable jobsite trash containers.

1.3 RELATED SECTIONS

A. Section 03 30 00 “Cast-In-Place Concrete”.

B. Division 08 Openings.

1.4 SUBMITTALS

A. Submit under provisions of Section 01 33 00 - Submittal Procedures.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

1.5 QUALITY ASSURANCE

A. Manufacturer: Minimum Five (5) years’ experience manufacturing similar products.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store products in manufacturer's unopened packaging bearing the brand name and
manufacturer's identification until ready for installation.

B. Handle materials to avoid damage.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Specifications are based on products of manufacturers named as the Basis of Design.
Manufacturers listed whose products meet or exceed the specifications are approved for use on
the Project. Other manufacturers must have a minimum of five (5) years experience
manufacturing products meeting or exceeding the specifications and comply with Division 01
requirements regarding substitutions to be considered.
1. Ram Board.
2. Surface Shields.
3. Trimaco, Inc.

2.2 TEMPORARY FLOOR AND WALL PROTECTION

A. Temporary protection board shall comply with the following requirements, as necessary for the
use.
1. Fold lines allowing corner, horizontal and vertical wall protection.

a. Wall guard fold lines at 4 inches (101 mm), 8 inches (203 mm) and 12 inches
(305 mm) from edge of board.

2. Allow protected substrates and finishes to cure while being protected.
3. Protection against water, paint, mud, and more.

B. Basis of Design:
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1. Products as manufactured by Ram Board.
a. Heavy Duty Temporary and Reusable Floor and Wall Protection: Ram Board Model

#RB 38-100.
b. Pre-Taped Board: Ram Board Plus Model #RB PLUS 38-100.
c. Reusable Protection for Small Projects: Ram Board Home Edition

Model #RBHE 36-50.
d. Painter’s Board: Ram Board Painter’s Board Model #20RB 35-50.

2.3 DOOR JAMB PROTECTION

A. Door Jamb Protection: Heavy-duty flexible re-usable door jamb protection.
1. Materials: Recycled and recyclable materials.
2. Door Jamb Sizes: Fits 4 inches – 9 inches (102 mm – 229 mm).
3. Basis of Design: Model # RBJP 60 or RBJP 36 Ram Jamb.

2.4 SEAMING AND EDGE TAPES FOR FLOOR PROTECTION

A. Seaming Tape: Used to cover Ram Board seams.
1. Backing: Unique kraft backing tears easily and creates an extremely durable, smooth

finish.
2. Basis of Design: Ram Board Model #RT 3-164.

B. Vapor-Cure Tape: Used to cover Ram Board seams which prevents tape lines.
1. Performance: Allows vapors and moisture to escape from concrete, glue down floors,

stained floors, epoxy floors, refinished floors, vinyl composition tile, and most other floor
types.

2. Basis of Design: Ram Board Model #RB VCT 3-108

C. Edge Tape: Used to secure Ram Board Temporary Floor Protection edges to flooring or wall
surfaces.
1. Performance: Easy Release, low tack tape for up to 14 days. Grips tightly to Ram Board

while easy release on flooring surfaces up to 14 days.
2. Basis of Design: Ram Board Model #RB ET 2.5-180.

2.5 PORTABLE JOBSITE TRASH CONTAINERS

A. Portable Jobsite Trash Containers: Portable, reusable jobsite trash container.
1. Fits Trash Bags: 42 gal – 50 gal (159 to 189 L).
2. Quick self-locking assembly, no tape required.
3. Basis of Design: Ram Board Trash Box Model # RBTB 16-36.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine substrates for compliance with requirements for installation. Proceed with installation
or protection products only after unsatisfactory conditions have been corrected.

B. Do not begin protection installation until substrates have been properly prepared.

C. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.2 INSTALLATION

A. Install protection products in accordance with manufacture's written instructions and approved
submittals.

3.3 PROTECTION

A. Protection installed products may be left in place until completion of project or adjacent work.

END OF SECTION
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SECTION 01 57 13 - TEMPORARY EROSION AND SEDIMENT CONTROL

PART 1  GENERAL

1.1 SECTION INCLUDES

A. Prevention of erosion due to construction activities.

B. Prevention of sedimentation of waterways, open drainage ways, and storm and sanitary sewers
due to construction activities.

C. Restoration of areas eroded due to insufficient preventive measures.

D. Performance bond.

E. Compensation of Owner for fines levied by authorities having jurisdiction due to non-
compliance by Contractor.

1.2 RELATED SECTIONS

A. Section 32 11 23 - Aggregate Base Courses:  Temporary and permanent roadways.

1.3 REFERENCE STANDARDS

A. ASTM D4355/D4355M - Standard Test Method for Deterioration of Geotextiles by Exposure to
Light, Moisture, and Heat in a Xenon Arc-Type Apparatus; 2021.

B. ASTM D4491/D4491M - Standard Test Methods for Water Permeability of Geotextiles by
Permittivity; 2021.

C. ASTM D4533/D4533M - Standard Test Method for Trapezoid Tearing Strength of Geotextiles;
2015 (Reapproved 2023).

D. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles; 2015a.

E. ASTM D4751 - Standard Test Methods for Determining Apparent Opening Size of a Geotextile;
2021.

F. ASTM D4873/D4873M - Standard Guide for Identification, Storage, and Handling of
Geosynthetic Rolls and Samples; 2017 (Reapproved 2021).

G. EPA (NPDES) - National Pollutant Discharge Elimination System (NPDES), Construction
General Permit; Current Edition.

H. FHWA FLP-94-005 - Best Management Practices for Erosion and Sediment Control; 1995.

1.4 PERFORMANCE REQUIREMENTS

A. Comply with requirements of EPA (NPDES) for erosion and sedimentation control, as specified
by the NPDES, for Phases I and II, and in compliance with requirements of Construction
General Permit (CGP), whether the project is required by law to comply or not.

B. Best Management Practices Standard:  FHWA FLP-94-005.

C. Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic
inspection reports.

D. Do not begin clearing, grading, or other work involving disturbance of ground surface cover until
applicable permits have been obtained; furnish all documentation required to obtain applicable
permits.
1. Obtain and pay for permits and provide security required by authority having jurisdiction.

E. Provide to Owner a Performance Bond covering erosion and sedimentation preventive
measures only, in an amount equal to 100 percent of the cost of erosion and sedimentation
control work.

F. Timing:  Put preventive measures in place as soon as possible after disturbance of surface
cover and before precipitation occurs.
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G. Storm Water Runoff:  Control increased storm water runoff due to disturbance of surface cover
due to construction activities for this project.
1. Prevent runoff into storm and sanitary sewer systems, including open drainage channels,

in excess of actual capacity or amount allowed by authorities having jurisdiction,
whichever is less.

2. Anticipate runoff volume due to the most extreme short term and 24-hour rainfall events
that might occur in 25 years.

H. Erosion On Site:  Minimize wind, water, and vehicular erosion of soil on project site due to
construction activities for this project.
1. Control movement of sediment and soil from temporary stockpiles of soil.
2. Prevent development of ruts due to equipment and vehicular traffic.
3. If erosion occurs due to non-compliance with these requirements, restore eroded areas at

no cost to Owner.

I. Erosion Off Site:  Prevent erosion of soil and deposition of sediment on other properties caused
by water leaving the project site due to construction activities for this project.
1. Prevent windblown soil from leaving the project site.
2. Prevent tracking of mud onto public roads outside site.
3. Prevent mud and sediment from flowing onto sidewalks and pavements.
4. If erosion occurs due to non-compliance with these requirements, restore eroded areas at

no cost to Owner.

J. Sedimentation of Waterways On Site:  Prevent sedimentation of waterways on the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary
sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to

Owner; remove deposited sediments; comply with requirements of authorities having
jurisdiction.

2. If sediment basins are used as temporary preventive measures, pump dry and remove
deposited sediment after each storm.

K. Sedimentation of Waterways Off Site:  Prevent sedimentation of waterways off the project site,
including rivers, streams, lakes, ponds, open drainage ways, storm sewers, and sanitary
sewers.
1. If sedimentation occurs, install or correct preventive measures immediately at no cost to

Owner; remove deposited sediments; comply with requirements of authorities having
jurisdiction.

L. Open Water:  Prevent standing water that could become stagnant.

M. Maintenance:  Maintain temporary preventive measures until permanent measures have been
established.

1.5 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Erosion and Sedimentation Control Plan:
1. Submit within 2 weeks after Notice to Proceed.
2. Include:

a. Site plan identifying soils and vegetation, existing erosion problems, and areas
vulnerable to erosion due to topography, soils, vegetation, or drainage.

b. Site plan showing grading; new improvements; temporary roads, traffic accesses, and
other temporary construction; and proposed preventive measures.

c. Where extensive areas of soil will be disturbed, include storm water flow and volume
calculations, soil loss predictions, and proposed preventive measures.

d. Schedule of temporary preventive measures, in relation to ground disturbing
activities.

e. Other information required by law.



PBK Architects, Inc. WFAC Black Box Addition
PBK Project No. 230462  Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

Temporary Erosion and Sediment Control
01 57 13 - 3 

f. Format required by law is acceptable, provided any additional information specified is
also included.

3. Obtain the approval of the Plan by authorities having jurisdiction.
4. Obtain the approval of the Plan by Owner.

C. Certificate:  Mill certificate for silt fence fabric attesting that fabric and factory seams comply
with specified requirements, signed by legally authorized official of manufacturer; indicate
actual minimum average roll values; identify fabric by roll identification numbers.

D. Inspection Reports:  Submit report of each inspection; identify each preventive measure,
indicate condition, and specify maintenance or repair required and accomplished.

PART 2  PRODUCTS

2.1 MATERIALS

A. Mulch:  Use one of the following:
1. Straw or hay.

B. Grass Seed For Temporary Cover:  Select a species appropriate to climate, planting season,
and intended purpose.  If same area will later be planted with permanent vegetation, do not use
species known to be excessively competitive or prone to volunteer in subsequent seasons.

C. Silt Fence Fabric:  Polypropylene geotextile resistant to common soil chemicals, mildew, and
insects; non-biodegradable; in longest lengths possible; fabric including seams with the
following minimum average roll lengths:
1. Average Opening Size:  30 U.S. Std. Sieve (0.600 mm), maximum, when tested in

accordance with ASTM D4751.
2. Permittivity:  0.05 sec^-1, minimum, when tested in accordance with ASTM

D4491/D4491M.
3. Ultraviolet Resistance:  Retaining at least 70 percent of tensile strength, when tested in

accordance with ASTM D4355/D4355M after 500 hours exposure.
4. Tensile Strength:  100 pounds-force (450 N), minimum, in cross-machine direction; 124

pounds-force (550 N),  minimum, in machine direction; when tested in accordance with
ASTM D4632/D4632M.

5. Elongation:  15 to 30 percent, when tested in accordance with ASTM D4632/D4632M.
6. Tear Strength:  55 pounds-force (245 N), minimum, when tested in accordance with ASTM

D4533/D4533M.
7. Color:  Manufacturer's standard, with embedment and fastener lines preprinted.

D. Silt Fence Posts:  One of the following, minimum 5 feet (1500 mm) long:
1. Steel U- or T-section, with minimum mass of 1.33 pound per linear foot (1.98 kg per linear

m).

E. Gravel:  See Section 32 11 23 for aggregate.

PART 3  EXECUTION

3.1 EXAMINATION

A. Examine site and identify existing features that contribute to erosion resistance; maintain such
existing features to greatest extent possible.

3.2 PREPARATION

A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.

3.3 SCOPE OF PREVENTIVE MEASURES

A. In all cases, if permanent erosion resistant measures have been installed temporary preventive
measures are not required.

B. Construction Entrances:  Traffic-bearing aggregate surface.
1. Width:  As required; 20 feet (7 m), minimum.
2. Length:  50 feet (16 m), minimum.
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3. Provide at each construction entrance from public right-of-way.
4. Where necessary to prevent tracking of mud onto right-of-way, provide wheel washing

area out of direct traffic lane, with drain into sediment trap or basin.

C. Linear Sediment Barriers:  Made of silt fences.
1. Provide linear sediment barriers:

a. Along downhill perimeter edge of disturbed areas, including soil stockpiles.
b. Along the top of the slope or top bank of drainage channels and swales that traverse

disturbed areas.
c. Along the toe of cut slopes and fill slopes.
d. Perpendicular to flow across the bottom of existing and new drainage channels and

swales that traverse disturbed areas or carry runoff from disturbed areas; space at
maximum of 200 feet apart (at maximum of 60 m apart).

e. Across the entrances to culverts that receive runoff from disturbed areas.
2. Space sediment barriers with the following maximum slope length upslope from barrier:

a. Slope of Less Than 2 Percent:  100 feet (30 m)..
b. Slope Between 2 and 5 Percent:  75 feet (23 m).
c. Slope Between 5 and 10 Percent:  50 feet (15 m).
d. Slope Between 10 and 20 Percent:  25 feet (7.5 m).
e. Slope Over 20 Percent:  15 feet (4.5 m).

D. Storm Drain Curb Inlet Sediment Trap:  Protect each curb inlet using one of the following
measures:
1. Filter fabric wrapped around hollow concrete blocks blocking entire inlet face area; use

one piece of fabric wrapped at least 1-1/2 times around concrete blocks and secured to
prevent dislodging; orient cores of blocks so runoff passes into inlet.

2. Straw bale row blocking entire inlet face area; anchor into pavement.

E. Storm Drain Drop Inlet Sediment Traps:  As detailed on drawings.

F. Temporary Splash Pads:  Stone aggregate over filter fabric; size to suit application; provide at
downspout outlets and storm water outlets.

G. Soil Stockpiles:  Protect using one of the following measures:
1. Cover with polyethylene film, secured by placing soil on outer edges.
2. Cover with mulch at least 4 inches (100 mm) thickness of pine needles, sawdust, bark,

wood chips, or shredded leaves, or 6 inches (150 mm) of straw or hay.

H. Mulching:  Use only for areas that may be subjected to erosion for less than 6 months.

I. Temporary Seeding:  Use where temporary vegetated cover is required.

3.4 INSTALLATION

A. Traffic-Bearing Aggregate Surface:
1. Excavate minimum of 6 inches (150 mm).
2. Place geotextile fabric full width and length, with minimum 12 inch (300 mm) overlap at

joints.
3. Place and compact at least 6 inches (150 mm) of 1 1/2 to 3 1/2 inch (40 to 90 mm)

diameter stone.

B. Silt Fences:
1. Store and handle fabric in accordance with ASTM D4873/D4873M.
2. Where slope gradient is less than 3:1 or barriers will be in place less than 6 months, use

nominal 16 inch (405 mm) high barriers with minimum 36 inch (905 mm) long posts
spaced at 6 feet (1830 mm) maximum, with fabric embedded at least 4 inches (100 mm)
in ground.

3. Where slope gradient is steeper than 3:1 or barriers will be in place over 6 months, use
nominal 28 inch (710 mm) high barriers, minimum 48 inch (1220 mm) long posts spaced
at 6 feet (1830 mm) maximum, with fabric embedded at least 6 inches (150 mm) in
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ground.
4. Where slope gradient is steeper than 3:1 and vertical height of slope between barriers is

more than 20 feet (6 m), use nominal 32 inch (810 mm) high barriers with woven wire
reinforcement and steel posts spaced at 4 feet (1220 mm) maximum, with fabric
embedded at least 6 inches (150 mm) in ground.

5. Install with top of fabric at nominal height and embedment as specified.
6. Do not splice fabric width; minimize splices in fabric length; splice at post only, overlapping

at least 18 inches (460 mm), with extra post.
7. Fasten fabric to steel posts using wire, nylon cord, or integral pockets.
8. Wherever runoff will flow around end of barrier or over the top, provide temporary splash

pad or other outlet protection; at such outlets in the run of the barrier, make barrier not
more than 12 inches (300 mm) high with post spacing not more than 4 feet (1220 mm).

C. Mulching Over Large Areas:  
1. Dry Straw and Hay:  Apply 2-1/2 tons per acre (6350 kg per hectare); anchor using dull

disc harrow or emulsified asphalt applied using same spraying machine at 100 gallons of
water per ton of mulch.

D. Mulching Over Small and Medium Areas:
1. Dry Straw and Hay:  Apply 4 to 6 inches (100 to 150 mm) depth.

E. Temporary Seeding:
1. When hydraulic seeder is used, seedbed preparation is not required.
2. When surface soil has been sealed by rainfall or consists of smooth undisturbed cut

slopes, and conventional or manual seeding is to be used, prepare seedbed by scarifying
sufficiently to allow seed to lodge and germinate.

3. If temporary mulching was used on planting area but not removed, apply nitrogen fertilizer
at 1 pound per 1000 sq ft (0.5 kg per 100 sq m).

4. On soils of very low fertility, apply 10-10-10 fertilizer at rate of 12 to 16 pounds per 1000
sq ft (6 to 8 kg per 100 sq m).

5. Incorporate fertilizer into soil before seeding.
6. Apply seed uniformly; if using drill or cultipacker seeders place seed 1/2 to 1 inch (12 to

25 mm) deep.
7. Irrigate as required to thoroughly wet soil to depth that will ensure germination, without

causing runoff or erosion.
8. Repeat irrigation as required until grass is established.

3.5 MAINTENANCE

A. Inspect preventive measures weekly, within 24 hours after the end of any storm that produces
0.5 inches (13 mm) or more rainfall at the project site, and daily during prolonged rainfall.

B. Repair deficiencies immediately.

C. Silt Fences:
1. Promptly replace fabric that deteriorates unless need for fence has passed.
2. Remove silt deposits that exceed one-third of the height of the fence.
3. Repair fences that are undercut by runoff or otherwise damaged, whether by runoff or

other causes.

D. Clean out temporary sediment control structures weekly and relocate soil on site.

E. Place sediment in appropriate locations on site; do not remove from site.

3.6 CLEAN UP

A. Remove temporary measures after permanent measures have been installed, unless permitted
to remain by Architect.

B. Clean out temporary sediment control structures that are to remain as permanent measures.
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C. Where removal of temporary measures would leave exposed soil, shape surface to an
acceptable grade and finish to match adjacent ground surfaces.

END OF SECTION
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SECTION 01 60 00 - PRODUCT REQUIREMENTS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:  Administrative and procedural requirements for selection of products,
including but not limited to:
1. Product delivery, storage, and handling.
2. Product warranties.
3. Comparable products.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Basis of Design Product Specification.
2. Product.

a. Comparable Product.
b. Named Products.
c. New Products.

1.4 SUBMITTALS

A. Comparable Product Requests: Submit request for consideration of each comparable product.
Identify product or fabrication or installation method to be replaced. Include Specification
Section number and title and Drawing numbers and titles.
1. Include data to indicate compliance with the specified requirements.
2. Architect's Action: If necessary, Architect will request additional information or

documentation for evaluation within one week of receipt of a comparable product request.
Architect shall notify Contractor of approval or rejection of proposed comparable product
request within 15 days of receipt of request, or seven days of receipt of additional
information or documentation, whichever is later.
a. Form of Approval: As specified in Section 01 33 00 - Submittal Procedures .
b. Use product specified if Architect does not issue a decision on use of a comparable

product request within time allocated.

B. Basis of Design Product Specification Submittal: Comply with requirements in Section 01 33 00
- Submittal Procedures. Show compliance with requirements.

1.5 QUALITY ASSURANCE

A. Compatibility of Options: If Contractor is given option of selecting between two or more
products for use on Project, select product compatible with products previously selected, even if
previously selected products were also options.
1. Each Contractor is responsible for providing products and construction methods

compatible with products and construction methods of other contractors.
2. If a dispute arises between contractors over concurrently selectable but incompatible

products, Architect will determine which products shall be used.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written
instructions.

B. Delivery and Handling:
1. Schedule delivery to minimize long term storage at site and to prevent overcrowding of

construction spaces.
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2. Coordinate delivery with installation time to ensure minimum holding time for items that
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original
sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to determine compliance with the Contract Documents and to
determine that products are undamaged and properly protected.

C. Storage:
1. Store products to allow for inspection and measurement of quantity or counting of units.
2. Store materials in a manner that will not endanger Project structure.
3. Store products that are subject to damage by the elements, under cover in a weathertight

enclosure above ground, with ventilation adequate to prevent condensation.
4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of

installation and concealment.
5. Comply with product manufacturer's written instructions for temperature, humidity,

ventilation, and weather-protection requirements for storage.
6. Protect stored products from damage and liquids from freezing.
7. Provide a secure location and enclosure at site for storage of materials and equipment by

Owner's construction forces. Coordinate location with Owner.

1.7 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.
1. Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a

particular product and specifically endorsed by manufacturer to Owner.
2. Warranty: Written warranty required by the Contract Documents to provide specific rights

for Owner.

B. Warranties: Prepare a written document that contains appropriate terms and identification,
ready for execution.
1. Specified Form: When specified forms are included with the Specifications, prepare a

written document using indicated form properly executed.
2. See other Sections for specific content requirements and particular requirements for

submitting special warranties.

C. Submittal Time: Comply with requirements in Section 01 77 00 - Closeout Procedures.

PART 2 PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A. Product Requirements: Provide products that comply with the Contract Documents, are
undamaged and, unless otherwise indicated, are new at time of installation.
1. Provide products complete with accessories, trim, finish, fasteners, and items needed for

complete installation and indicated use and effect.
2. Standard Products: If available, and unless custom products or nonstandard options are

specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents.

4. Where products are accompanied by the term “as selected”, Architect shall make
selection.

5. Descriptive, performance, and reference standard requirements in the Specifications
establish salient characteristics of products.
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B. Product Selection Procedures:
1. Product: Where Specifications name a single manufacturer and product, provide the

named product that complies with requirements. Comparable products or substitutions for
Contractor's convenience will not be considered.

2. Manufacturer/Source: Where Specifications name a single manufacturer or source,
provide a product by the named manufacturer or source that complies with requirements.
Comparable products or substitutions for Contractor's convenience will not be considered.

3. Products: Where Specifications include a list of names of both manufacturers and
products, provide one of the products listed that complies with requirements. Comparable
products or substitutions for Contractor's convenience will not be considered.

4. Manufacturers:  Where Specifications include a list of manufacturers' names, provide a
product by one of the manufacturers listed that complies with requirements. Comparable
products or substitutions for Contractor's convenience will not be considered.

5. Basis of Design Product:  Where Specifications name a product, or refer to a product
indicated on Drawings, and include a list of manufacturers, provide the specified or
indicated product or a comparable product by one of the other named manufacturers.
 Drawings and Specifications indicate sizes, profiles, dimensions, and characteristics
based on the product named. Comply with requirements for consideration of an unnamed
product by one of the named manufacturers.

C. Visual Matching Specification: Where Specifications require “match Architect's sample”, provide
a product that complies with requirements and matches Architect's sample. Architect's decision
will be final on whether a proposed product matches.
1. If no product available within specified category matches and complies with specified

requirements, comply with requirements of Section 01 25 13 - Product Substitution
Procedures for proposal of product.

D. Visual Selection Specification:  Where Specifications include the phrase “selected by Architect”
or similar phrase, select a product that complies with requirements. Architect shall select color,
gloss, pattern, density, or texture from manufacturer's product line that includes both standard
and premium items.

2.2 COMPARABLE PRODUCTS

A. Conditions for Consideration: Architect shall consider Contractor's request for comparable
product when the following conditions are satisfied. If the following conditions are not satisfied,
Architect may return requests without action, except to record noncompliance with these
requirements:
1. Evidence that the proposed product does not require revisions to the Contract

Documents, that it is consistent with the Contract Documents and will produce the
indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the
Specifications. Significant qualities include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty.
4. List of similar installations for completed projects with project names and addresses and

names and addresses of architects and owners, if requested.
5. Samples, if requested.

PART 3 EXECUTION

NOT USED

END OF SECTION
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SECTION 01 61 16 - VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS

PART 1  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Requirements for Indoor-Emissions-Restricted products.
2. Requirements for VOC-Content-Restricted products.
3. Requirement for installer certification that they did not use any non-compliant products.

B. Related Requirements:
1. Section 01 33 00 - Submittal Procedures: Submittal procedures.
2. Section 07 92 00 - Joint Sealants: Emissions-compliant sealants.

1.3 INCLUDED PRODUCTS

A. Indoor-Emissions-Restricted Products: All products in the following product categories, whether
specified or not:

B. VOC-Content-Restricted Products: All products in the following product categories, whether
specified or not:

C. Inherently Non-Emitting Materials: Products composed wholly of minerals or metals, unless
they include organic-based surface coatings, binders, or sealants; and specifically the following:
1. Stone.
2. Concrete.
3. Clay brick.
4. Metals that are plated, anodized, or powder-coated.
5. Glass.
6. Ceramics.
7. Solid wood flooring that is unfinished and untreated.

1.4 REFERENCE STANDARDS

1.5 SUBMITTALS

A. Refer to Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  For each VOC-restricted product used in the project, submit evidence of
compliance.

C. Installer Certifications Regarding Prohibited Content: Require each installer of any type of
product (not just the products for which VOC restrictions are specified) to certify that either 1)
no adhesives, joint sealants, paints, coatings, or composite wood or agrifiber products have
been used in the installation of installer's products, or 2) that such products used comply with
these requirements.

1.6 QUALITY ASSURANCE

A. Indoor Emissions Standard and Test Method: CAL (CDPH SM), using Standard Private Office
exposure scenario and the allowable concentrations specified in the method, and range of total
VOC's after 14 days.
1. Wet-Applied Products:  State amount applied in mass per surface area.
2. Paints and Coatings:  Test tinted products, not just tinting bases.
3. Evidence of Compliance:  Acceptable types of evidence are the following;

a. Current UL (GGG) certification.
b. Current SCS (CPD) Floorscore certification.
c. Current SCS (CPD) Indoor Advantage Gold certification.
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d. Current listing in CHPS (HPPD) as a low-emitting product.
e. Current CRI (GLP) certification.
f. Test report showing compliance and stating exposure scenario used.

4. Product data submittal showing VOC content is NOT acceptable evidence.
5. Manufacturer's certification without test report by independent agency is NOT acceptable

evidence.

B. VOC Content Test Method: 40 CFR 59, Subpart D (EPA Method 24), or ASTM D3960, unless
otherwise indicated.
1. Evidence of Compliance: Acceptable types of evidence are:

a. Report of laboratory testing performed in accordance with requirements.
b. Published product data showing compliance with requirements.
c. Certification by manufacturer that product complies with requirements.

C. Composite Wood Emissions Standard: CARB (ATCM) for ultra-low emitting formaldehyde
(ULEF) resins.
1. Evidence of Compliance: Acceptable types of evidence are:

a. Current SCS "No Added Formaldehyde (NAF)" certification; www.scscertified.com.
b. Report of laboratory testing performed in accordance with requirements.
c. Published product data showing compliance with requirements.
d. Certification by manufacturer that product complies with requirements.

D. Testing Agency Qualifications: Independent firm specializing in performing testing and
inspections of the type specified in this section.

PART 2  PRODUCTS

2.1 MATERIALS

A. All Products: Comply with the most stringent of federal, State, and local requirements, or these
specifications.

B. Indoor-Emissions-Restricted Products: Comply with Indoor Emissions Standard and Test
Method, except for:
1. Composite Wood, Wood Fiber, and Wood Chip Products: Comply with Composite Wood

Emissions Standard or contain no added formaldehyde resins.

C. VOC-Content-Restricted Products: VOC content not greater than required by the following:
1. Adhesives, Including Flooring Adhesives: SCAQMD 1168 Rule.
2. Aerosol Adhesives: GreenSeal GS-36.
3. Joint Sealants: SCAQMD 1168 Rule.
4. Paints and Coatings: Each color; most stringent of the following:

a. SCAQMD 1113 Rule.
5. Wet-Applied Roofing and Waterproofing: Comply with requirements for paints and

coatings.

PART 3  EXECUTION

3.1 FIELD QUALITY CONTROL

A. Owner reserves the right to reject non-compliant products, whether installed or not, and require
their removal and replacement with compliant products at no extra cost to Owner.

B. Additional costs to restore indoor air quality due to installation of non-compliant products will be
borne by Contractor.

END OF SECTION
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SECTION 01 73 00 - EXECUTION

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative and procedural requirements governing execution of the Work
including, but not limited to, the following:
1. Construction layout.
2. Field engineering and surveying.
3. Installation of the Work.
4. Coordination of Owner-installed products.
5. Progress cleaning.
6. Starting and adjusting.
7. Protection of installed construction.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Cutting.
2. Patching.

1.4 SUBMITTALS

A. Certificates: Submit certificate signed by land surveyor or professional engineer certifying that
location and elevation of improvements comply with requirements.

B. Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept
hazardous materials, for hazardous waste disposal.

C. Certified Surveys: Submit two copies signed by land surveyor.

D. Final Property Survey: Submit 10 copies showing the Work performed and record survey data.

1.5 QUALITY ASSURANCE

A. Land Surveyor Qualifications: A professional land surveyor legally qualified to practice in the
State of Texas, who is experienced in providing land surveying services of the kind indicated.

B. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written
recommendations and instructions for installation of products and equipment.

PART 2 PRODUCTS

2.1 MATERIALS

A. Comply with requirements specified in other Sections.

B. In Place Materials: Use materials for patching identical to in-place materials. For exposed
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent
possible.
1. If identical materials are unavailable or cannot be used, use materials that, when installed,

will provide a match acceptable to Architect for the visual and functional performance of
in-place materials.

PART 3 EXECUTION

3.1 EXAMINATION

A. Existing Conditions: The existence and location of underground and other utilities and
construction indicated as existing are not warranted. Before beginning site Work, investigate
and verify existence and location of underground utilities, mechanical and electrical systems,
and construction affecting the Work.
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1. Before construction, verify the location and invert elevation at points of connection of
sanitary sewer, storm sewer, and water service piping; underground electrical services,
and other utilities.

2. Furnish location data for Work related to the Work that must be performed by public
utilities serving the site.

B. Examination and Acceptance of Conditions: Before proceeding with each component of the
Work, examine substrates, areas, and conditions for compliance with requirements for
installation tolerances and other conditions affecting performance. Record observations.
1. Examine roughing-in for mechanical and electrical systems to verify actual locations of

connections before equipment and fixture installation.
2. Examine walls, floors, and roofs for suitable conditions where products and systems are to

be installed.
3. Verify compatibility with and suitability of substrates, including compatibility with existing

finishes or primers.

C. Written Report: Where a written report listing conditions detrimental to performance of the Work
is required by other Sections, include the following:
1. Description of the Work.
2. List of detrimental conditions, including substrates.
3. List of unacceptable installation tolerances.
4. Recommended corrections.

D. Proceed with installation after correcting unsatisfactory conditions. Proceeding with the Work
indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Existing Utility Information: Furnish information to Owner necessary to adjust, move, or relocate
existing utility structures, utility poles, lines, services, or other utility appurtenances located in or
affected by construction. Coordinate with Authorities Having Jurisdiction (AHJ).

B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit to
other construction, verify dimensions of other construction by field measurements before
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

C. Space Requirements: Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

D. Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents caused by differing field conditions outside the control of
Contractor, submit a request for information to Architect according to requirements in
Section 01 31 00 - Project Management and Coordination.

3.3 CONSTRUCTION LAYOUT

A. Verification: Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks. If discrepancies are
discovered, promptly notify Architect.

B. Engage a land surveyor or professional engineer to lay out the Work using accepted surveying
practices.
1. Establish benchmarks and control points to set lines and levels at each story of

construction and elsewhere as necessary to locate each element of Project.
2. Establish limits on use of site.
3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain

required dimensions.
4. Inform installers of lines and levels to which they must comply.
5. Check the location, level and plumb, of every major element as the Work progresses.
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6. Notify Architect when deviations from required lines and levels exceed allowable
tolerances.

7. Close site surveys with an error of closure equal to or less than the standard established
by Authorities Having Jurisdiction (AHJ).

C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill
and topsoil placement, utility slopes, and rim and invert elevations.

D. Building Lines and Levels: Locate and lay out control lines and levels for structures, building
foundations, column grids, and floor levels, including those required for mechanical and
electrical Work. Transfer survey markings and elevations for use with control lines and levels.
Level foundations and piers from two or more locations.

E. Record Log: Maintain a log of layout control Work. Record deviations from required lines and
levels. Include beginning and ending dates and times of surveys, weather conditions, name and
duty of each survey party member, and types of instruments and tapes used. Make the log
available for reference by Architect.

3.4 FIELD ENGINEERING

A. Identification: Owner will identify existing benchmarks, control points, and property corners.

B. Reference Points: Locate existing permanent benchmarks, control points, and similar reference
points before beginning the Work. Preserve and protect permanent benchmarks and control
points during construction operations.
1. Do not change or relocate existing benchmarks or control points without prior written

approval of Architect. Report lost or destroyed permanent benchmarks or control points
promptly. Report the need to relocate permanent benchmarks or control points to Architect
before proceeding.

2. Replace lost or destroyed permanent benchmarks and control points promptly. Base
replacements on the original survey control points.

C. Benchmarks: Establish and maintain a minimum of two permanent benchmarks on site,
referenced to data established by survey control points. Comply with authorities having
jurisdiction for type and size of benchmark.
1. Record benchmark locations, with horizontal and vertical data, on Project Record

Documents.
2. Where the actual location or elevation of layout points cannot be marked, provide

temporary reference points sufficient to locate the Work.
3. Remove temporary reference points when no longer needed. Restore marked

construction to its original condition.

D. Certified Survey: On completion of foundation walls, major site improvements, and other Work
requiring field-engineering services, prepare a certified survey showing dimensions, locations,
angles, and elevations of construction and sitework.

E. Final Property Survey: Engage a land surveyor or professional engineer to prepare a final
property survey showing significant features (real property) for Project. Include on the survey a
certification, signed by land surveyor or professional engineer, that principal metes, bounds,
lines, and levels of Project are accurately positioned as shown on the survey.
1. Show boundary lines, monuments, streets, site improvements and utilities, existing

improvements and significant vegetation, adjoining properties, acreage, grade contours,
and the distance and bearing from a site corner to a legal point.

2. Recording: At Substantial Completion, have the final property survey recorded by or with
Authorities Having Jurisdiction (AHJ) as the official "property survey."

3.5 INSTALLATION

A. Locate the Work and components of the Work accurately, in correct alignment and elevation, as
indicated.
1. Make vertical Work plumb and make horizontal Work level.



PBK Architects, Inc. WFAC Black Box Addition
PBK Project No. 230462  Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

Execution
01 73 00 - 4 

2. Where space is limited, install components to maximize space available for maintenance
and ease of removal for replacement.

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
4. Maintain minimum headroom clearance of 96 inches (2440 mm) in occupied spaces and

90 inches (2300 mm) in unoccupied spaces.

B. Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

C. Install products at the time and under conditions ensuring the best possible results. Maintain
conditions required for product performance until Substantial Completion.

D. Conduct construction operations so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy.

E. Sequence the Work and allow adequate clearances to accommodate movement of construction
items on site and placement in permanent locations.

F. Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.

G. Templates: Obtain and distribute to the parties involved templates for Work specified to be
factory prepared and field installed. Check Shop Drawings of other Work to confirm that
adequate provisions are made for locating and installing products to comply with indicated
requirements.

H. Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate
size and number to securely anchor each component in place, accurately located and aligned
with other portions of the Work. Where size and type of attachments are not indicated, verify
size and type required for load conditions.
1. Mounting Heights: Where mounting heights are not indicated, mount components at

heights directed by Architect.
2. Allow for building movement, including thermal expansion and contraction.
3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.

I. Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated,
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.

J. Hazardous Materials: Use products, cleaners, and installation materials that are not considered
hazardous. Materials containing asbestos and BCPs are prohibited.

3.6 OWNER-INSTALLED PRODUCTS

A. Site Access: Provide access to site for Owner's construction personnel.

B. Coordination: Coordinate construction and operations of the Work with Work performed by
Owner's construction personnel.
1. Construction Schedule: Inform Owner of Contractor's preferred construction schedule for

Owner's portion of the Work. Adjust construction schedule based on a mutually agreeable
timetable. Notify Owner if changes to schedule are required due to differences in actual
construction progress.

2. Preinstallation Conferences: Include Owner's construction personnel at pre-installation
conferences covering portions of the Work that are to receive Owner's Work. Attend pre-
installation conferences conducted by Owner's construction personnel if portions of the
Work depend on Owner's construction.

3.7 PROGRESS CLEANING

A. Clean site and Work areas daily, including common areas. Enforce requirements strictly.
Dispose of materials lawfully.
1. Comply with requirements in NFPA 241 for removal of combustible waste materials and

debris.
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2. Do not hold waste materials more than seven days during normal weather or three days if
the temperature is expected to rise above 80 degrees F (27 degrees C).

3. Containerize hazardous and unsanitary waste materials separately from other waste.
Mark containers appropriately and dispose of legally, according to regulations.
a. Use containers intended for holding waste materials of type to be stored.

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors
are working concurrently.

B. Site: Maintain site free of waste materials and debris.

C. Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary for
proper execution of the Work.
1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire

work area, as appropriate.

D. Installed Work: Keep installed Work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning materials
specifically recommended. If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will not damage exposed
surfaces.

E. Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

F. Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to
ensure freedom from damage and deterioration at time of Substantial Completion.

G. Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials
down sewers or into waterways. Comply with waste disposal requirements in Section 01 50 00 -
Temporary Facilities and Controls.

H. During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

I. Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to ensure
operability without damaging effects.

J. Limiting Exposures: Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or
otherwise deleterious exposure during the construction period.

3.8 STARTING AND ADJUSTING

A. Coordinate startup and adjusting of equipment and operating components with mechanical,
plumbing, and electrical .

B. Start equipment and operating components to confirm proper operation. Remove
malfunctioning units, replace with new units, and retest.

C. Adjust equipment for proper operation. Adjust operating components for proper operation
without binding.

D. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties.
Replace damaged and malfunctioning controls and equipment.

E. Manufacturer's Field Service: Comply with Section 01 40 00 - Quality Requirements.

3.9 PROTECTION OF INSTALLED CONSTRUCTION

A. Provide final protection and maintain conditions that ensure installed Work is without damage or
deterioration at time of Substantial Completion. Refer to Section 01 56 00 - Temporary Barriers
and Enclosures.
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B. Comply with manufacturer's written instructions for temperature and relative humidity.

END OF SECTION
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SECTION 01 73 29 - CUTTING AND PATCHING

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Procedural requirements for cutting and patching.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Cutting.
2. Patching.

1.4 SUBMITTALS

A. Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to the time
cutting and patching will be performed. Include the following information:
1. Extent: Describe reason for and extent of each occurrence of cutting and patching.
2. Changes to In Place Construction: Describe anticipated results. Include changes to

structural elements and operating components as well as changes in building appearance
and other significant visual elements.

3. Products: List products used for patching and firms or entities that will perform patching
Work.

4. Dates: Indicate when cutting and patching will be performed.
5. Utilities and Mechanical and Electrical Systems: List services and systems that cutting and

patching procedures will disturb or affect. List services and systems that will be relocated
and those that will be temporarily out of service. Indicate length of time permanent
services and systems will be disrupted.
a. Include description of provisions for temporary services and systems during

interruption of permanent services and systems.

1.5 QUALITY ASSURANCE

A. Cutting and Patching: Comply with requirements for and limitations on cutting and patching of
construction elements.

B. Structural Elements: When cutting and patching structural elements, notify Architect of locations
and details of cutting and await directions from Architect before proceeding. Shore, brace, and
support structural elements during cutting and patching. Do not cut and patch structural
elements in a manner that could change their load-carrying capacity or increase deflection.

C. Operational Elements: Do not cut and patch operating elements and related components that
results in reducing the capacity to perform as intended or that results in increased maintenance
or decreased operational life or safety.
1. Primary operational systems and equipment.
2. Fire separation assemblies.
3. Air or smoke barriers.
4. Fire suppression systems.
5. Mechanical systems piping and ducts.
6. Control systems.
7. Communication systems.
8. Fire detection and alarm systems.
9. Conveying systems.
10. Electrical wiring systems.
11. Operating systems of special construction.
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D. Miscellaneous Elements: Do not cut and patch the following elements or related components
that change the load bearing capacity, resulting in a reduction of capacity to perform as
intended, or that results in increased maintenance or decreased operational life or safety.
1. Water, moisture, or vapor barriers.
2. Membranes and flashings.
3. Exterior curtain wall construction.
4. Equipment supports.
5. Piping, ductwork, vessels, and equipment.
6. Noise and vibration control elements and systems.
7. Sprayed fire resistive material.

E. Visual Requirements: Do not cut and patch construction resulting in visual evidence of cutting
and patching. Do not cut and patch construction exposed on the exterior or in occupied spaces
in a manner that would, in Architect's opinion, reduce the building's aesthetic qualities. Remove
and replace construction that has been cut and patched in a visually unsatisfactory manner.
1. If possible, retain original Installer or fabricator to cut and patch exposed Work. If possible,

engage original Installer or fabricator. If original installer is not available, engage
recognized, experienced, and specialized firm for the Work.
a. Processed concrete finishes.
b. Ornamental metal.
c. Matched veneer woodwork.
d. Preformed metal panels.
e. Roofing.
f. Firestopping.
g. Window system.
h. Fluid applied flooring.
i. Wall covering.
j. HVAC enclosures, cabinets, or covers.

F. Cutting and Patching Conference: Before proceeding, meet at site with parties involved in
cutting and patching, including mechanical and electrical trades. Review areas of potential
interference and conflict. Coordinate procedures and resolve potential conflicts before
proceeding.

1.6 WARRANTY

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during installation or cutting and patching operations, by methods and with materials
so as not to void existing warranties.

PART 2 PRODUCTS

2.1 MATERIALS

A. Comply with specified requirements.

B. Existing Materials: Use materials identical to existing materials. For exposed surfaces, use
materials that visually match existing adjacent surfaces to the fullest extent possible.
1. If identical materials are unavailable or cannot be used, use materials that, when installed,

will match the visual and functional performance of existing materials.

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to
be performed.
1. Compatibility: Before patching, verify compatibility with and suitability of substrates,

including compatibility with existing finishes or primers.
2. Proceed with installation only after unsafe or unsatisfactory conditions have been

corrected.
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3.2 PREPARATION

A. Temporary Support: Provide temporary support of Work to be cut.

B. Protection: Protect existing construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of Project that might be
exposed during cutting and patching operations.

C. Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage
to adjoining areas.

D. Existing Services: Where removal, relocation, or abandonment is necessary, bypass existing
services before cutting to avoid interruption of services to occupied areas.

3.3 CUTTING AND PATCHING

A. Employ skilled workers to perform cutting and patching.  Proceed with cutting and patching at
earliest feasible time, and complete without delay.
1. Cut existing construction to provide for installation of components or performance of

construction, and subsequently patch as necessary to restore surfaces to an original
condition.

2. Cut in place construction to provide for installation of other components or performance of
other construction, and subsequently patch as required to restore surfaces to their original
condition.

B. Temporary Support: Provide temporary support of Work to be cut.

C. Protection: Protect in place construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of Project that might be
exposed during cutting and patching operations.

D. Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption of free
passage to adjoining areas is unavoidable, coordinate cutting and patching according to
requirements in Section 01 10 00 - Summary.

E. Cutting: Cut existing construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
adjoining construction.  If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.
1. Use hand or small power tools designed for sawing and grinding, not hammering and

chopping. Cut holes and slots as small as possible, neatly to size required, and with
minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use.

2. Finished Surfaces: Cut or drill from exposed or finished side into concealed surfaces.
3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a

diamond-core drill.
4. Excavating and Backfilling: Comply with requirements in applicable earthwork

specifications by cutting and patching operations.
5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be

removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent
entrance of moisture or other foreign matter after cutting.

6. Proceed with patching after construction operations requiring cutting are complete.

F. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other Work. Patch with durable seams that are as invisible as
possible.  Provide materials and comply with installation requirements specified in other
Sections of these Specifications.
1. Inspection: Where feasible, test and inspect patched areas after completion to

demonstrate integrity of installation.
2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish

restoration into retained adjoining construction to eliminate evidence of patching and
refinishing.
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a. Clean piping, conduit, and similar features before applying paint or other finishing
materials.

b. Restore damaged pipe covering to its original condition.
3. Floors and Walls: Where walls or partitions are removed, extend one finished area into

another, patch and repair surfaces in new space.  Provide even surface of uniform finish,
color, texture, and appearance. Remove existing floor and wall coverings and replace with
new materials, if necessary to achieve uniform color and appearance.

4. Where patching occurs in a painted surface, apply primer and intermediate paint coats
over the patch and apply final paint coat over entire unbroken surface containing the
patch. Provide additional coats until patch blends with adjacent surfaces.

5. Ceilings: Patch, repair, or rehang existing ceilings as necessary to provide an even-plane
surface of uniform appearance.

6. Exterior Building Enclosure: Patch components and restore enclosure to a weathertight
condition.

END OF SECTION
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SECTION 01 74 19 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for the following:
1. Salvaging non-hazardous waste.
2. Disposing of non-hazardous waste.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Construction Waste.
2. Demolition Waste.
3. Disposal.
4. Recycle.
5. Salvage.
6. Salvage and Reuse.

1.4 SUBMITTALS

A. Waste Management Plan: Submit plan within 10 days of date established for commencement of
the work.

B. Waste Reduction Progress Reports:
1. Concurrent with each Application for Payment, submit report.
2. Include the following information:

a. Material category.
b. Generation point of waste.
c. Total quantity of waste in tons (tonnes).
d. Quantity of waste salvaged, both estimated and actual in tons (tonnes).
e. Total quantity of waste recovered (salvaged plus recycled) in tons (tonnes).
f. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total

waste.

C. Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills
and incinerator facilities licensed to accept them. Include manifests, weight tickets, receipts,
and invoices.

1.5 QUALITY ASSURANCE

A. Waste Management Coordinator Qualifications: Firm having minimum 10 years documented
experience in specializing in waste management coordination.

B. Regulatory Requirements: Comply with hauling and disposal regulations of authorities having
jurisdiction.

C. Waste Management Conference:
1. Conduct conference at site. Review methods and procedures related to waste

management including, but not limited to, the following:
a. Review and discuss waste management plan including responsibilities of waste

management coordinator.
b. Review requirements for documenting quantities of each type of waste and its

disposition.
c. Review and finalize procedures for materials separation and verify availability of

containers and bins needed to avoid delays.
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d. Review procedures for periodic waste collection and transportation to disposal
facilities.

e. Review waste management requirements for each trade.

1.6 PERFORMANCE REQUIREMENTS

A. Conform to applicable regulations regarding Solid Waste Control.

B. Practice efficient waste management in the use of materials in the course of the Work.

1.7 WASTE MANAGEMENT PLAN

A. Develop a waste management plan and requirements.
1. Plan shall consist of waste identification, waste reduction work plan, and cost/revenue

analysis.

B. Waste Identification: Indicate anticipated types and quantities of demolition site clearing and
construction waste generated by the Work. Include estimated quantities and assumptions for
estimates.

C. Waste Reduction Work Plan:
1. List each type of waste and whether it will be salvaged or recycled. Include points of

waste generation, total quantity of each type of waste, quantity for each means of
recovery, and handling and transportation procedures.
a. Disposed Materials: Indicate how and where materials will be disposed of. Include

name, address, and telephone number of each landfill and incinerator facility.
b. Handling and Transportation Procedures: Include method that will be used for

separating recyclable waste including sizes of containers, container labeling, and
designated location where materials separation will be performed.

D. Cost/Revenue Analysis:
1. Indicate total cost of waste disposal as if there was no waste management plan and net

additional cost or net savings resulting from implementing waste management plan.
2. Include the following:

a. Total quantity of waste.
b. Estimated cost of disposal (cost per unit). Include hauling and tipping fees and cost of

collection containers for each type of waste.
c. Total cost of disposal (with no waste management).
d. Revenue from salvaged materials.
e. Savings in hauling and tipping fees by donating materials.
f. Savings in hauling and tipping fees that are avoided.
g. Handling and transportation costs. Include cost of collection containers for each type

of waste.
h. Net additional cost or net savings from waste management plan.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

3.1 PLAN IMPLEMENTATION

A. Implement approved waste management plan. Provide handling, containers, storage, signage,
transportation, and other items as required to implement waste management plan during the
entire duration of the Contract:
1. Comply with operation, termination, and removal requirements in Section 01 50 00 -

Temporary Facilities and Controls.

B. Waste Management Coordinator: Engage a waste management coordinator to be responsible
for implementing, monitoring, and reporting status of waste management work plan.

C. Training:
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1. Train workers, subcontractors, and suppliers on proper waste management procedures,
as appropriate for the Work:
a. Distribute waste management plan to everyone concerned within three (3) days of

submittal return.
b. Distribute waste management plan to entities when they first begin work on-site.

Review plan procedures and locations established for salvage, recycling, and
disposal.

D. Site Access and Temporary Controls:
1. Conduct waste management operations to ensure minimum interference with roads,

streets, walks, walkways, and other adjacent occupied and used facilities:
a. Designate and label specific areas on Project site necessary for separating materials

that are to be salvaged, recycled, reused, donated, and sold.
b. Comply with Section 01 50 00 - Temporary Facilities and Controls for the control of

dust and dirt, environmental protection, and noise control.

E. Waste Management in Historic Zones or Areas: Hauling equipment and other materials shall be
of sizes that clear surfaces within historic spaces, areas, rooms, and openings, by 12 inches
(300 mm) or more.

3.2 SALVAGING DEMOLITION WASTE

A. Salvaged Items for Reuse in the work:
1. Salvage items for reuse and handle:

a. Clean salvaged items.
b. Pack or crate items after cleaning. Identify contents of containers with label indicating

elements, date of removal, quantity, and location where removed.
c. Store items in a secure area until installation.
d. Protect items from damage during transport and storage.
e. Install salvaged items to comply with installation requirements for new materials and

equipment. Provide connections, supports, and miscellaneous materials necessary to
make items functional for use indicated.

B. Salvaged Items for Sale and Donation: Not permitted on Project site.

C. Lighting Fixtures: Separate lamps by type and protect from breakage.

3.3 DISPOSAL OF WASTE

A. Except for items or materials to be salvaged, recycled, or otherwise reused, remove waste
materials from Project site and legally dispose of them in a landfill or incinerator acceptable to
authorities having jurisdiction:
1. Except as otherwise specified, do not allow waste materials that are to be disposed of

accumulate on site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces

and areas.

B. Burning: Do not burn waste materials.

C. Disposal: Remove waste materials and dispose of at designated spoil areas on Owner's
property.

END OF SECTION
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SECTION 01 77 00 - CLOSEOUT PROCEDURES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 PRE-CLOSEOUT MEETING

A. Pre-Closeout Meeting: Schedule and convene Pre-Closeout Meeting with Owner and Architect
in accordance with Section 01 31 00 - Project Management and Coordination.

1.3 SUBSTANTIAL COMPLETION

A. Items listed in Supplementary Conditions, Article 9, Section 9.8 "Substantial Completion" and
the following items shall be completed before Substantial Completion will be granted:
1. Contractor’s Completion List (Punch List): Submit a thorough list of items to be completed

or corrected, along with a written request for Substantial Completion and for review of the
Work or portion of the Work. The Architect’s Project Representative, at their discretion,
may attend and assist in the preparation of the Contractor's Punch List.

2. Architect’s Supplemental Punch List: The Architect, along with the Owner at the Owner’s
discretion, will inspect the Work utilizing the Contractor's prepared Punch List, noting
completed items and incomplete items, and will prepare a supplemental list of items that
have been omitted or incomplete items that were not previously noted.

3. Operations and Maintenance Manuals: Submit as described in "Operations and
Maintenance Manuals" article below.

4. Final Cleaning: Provide final cleaning and adequate protection of installed construction as
described in "Final Cleaning" and "Protecting Installed Construction" articles below.

5. Starting of Systems: Start up equipment and systems as described in "Starting of
Systems" article below.

6. Testing and Balancing: Testing and balancing of systems must be performed and
completed by Owner’s forces, and the report submitted and accepted by Architect and
Owner, as described in the Contract Documents. Make adjustments to equipment as
required to achieve acceptance.

7. Demonstrations: If required by individual specification sections or by Owner, provide
demonstrations and instructions for use of equipment as described in "Demonstration and
Instructions" article below.

B. Date of Substantial Completion: Complete or correct items identified on Punch List and confirm
that all items have been corrected prior to Architects re-inspection. Architect, along with the
Owner, will re-inspect the corrected work to establish the Date of Substantial Completion.
Incomplete items remaining will be appended to the Certificate of Substantial Completion (AIA
G704). The Date of Substantial Completion represents day one (1) of the closeout period, and
represents the date of commencement of the Contractors correctional period and all warranty
periods as described and required by the Contract Documents, except as amended in the
Certificate of Substantial Completion and elsewhere in the Contract Documents.

C. Certificate of Substantial Completion: When the Work or designated portion thereof is
substantially complete, Architect shall prepare the Certificate of Substantial Completion to be
executed by the Owner and Contractor. Items on the appended Punch List shall be completed
or corrected within the time limits established in the Certificate.

1.4 PUNCH LIST

A. A comprehensive list prepared by the Contractor prior to Substantial Completion, and attached
thereto, to establish all items to be corrected, or limited items of work to be completed, if any.
This list is intended to represent a limited number of items needing attention.

B. Punch lists shall be furnished to the Architect in Microsoft Excel and PDF formats. The punch
list shall be in matrix form and shall include the following information for each punch list item:
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1. Room number or other suitable location identifier
2. Description of the work
3. Sub-contractor/trade sign-off that the work has been verified to be 100% complete and in

accordance with the Contract Documents
4. Sub-contractor/trade sign-off date
5. Contractor sign-off that the work has been verified to be 100% complete and in

accordance with the Contract Documents
6. Contractor/trade sign-off date
7. Architect consultant sign-off
8. Architect consultant sign-off date
9. If requested by Owner, provide two additional similar columns for their signoff.
10. In the case of excessive repetition of the same item at various locations, the punch list

may contain "general notes/items" that shall be applied to the entire project; and it shall be
the responsibility of the Contractor to thoroughly examine the entire project and make
corrective measures at all applicable locations.

C. Should the Architect determine that the Contractor's punch list lacks sufficient detail or requires
extensive supplementation, the punch list will be returned to the Contractor for reinspection and
revision. The date of Substantial Completion will be delayed until the punch list submitted is a
reasonable representation of the work to be done.

D. A significantly large number of items to be completed or corrected will preclude Architect from
issuing a Certificate of Substantial Completion. Owner and Architect will be the sole judge of
what constitutes a significantly large number of items. It is anticipated that the detailed list of
items of work to be completed or corrected at the Date of Substantial Completion will be no
longer than five (5) typed pages.

E. Contractor's superintendent shall participate in the preparation of Contractor's punch list that is
submitted to Architect and Owner for supplementation. Upon receipt, Architect and Consultants
shall perform a spot review to determine the adequacy and completeness of Contractor's punch
list.

F. Upon receipt of an acceptable Contractor's punch list, the Contractor's Superintendent shall
accompany Architect, their Consultants and Owner (at their discretion) during their observation
and the preparation of their supplements to the Contractor's punch list.
1. Superintendent shall record or otherwise take note of all supplementary items.
2. Architect shall endeavor to furnish to Contractor typed, hand-written, or recorded

supplements to the punch list in a prompt manner; however, any delay in Contractor's
receiving said supplements from Architect will not be cause for a claim for additional cost
or extension of time as Contractor's Superintendent shall have been in attendance during
the observations of Architect and their Consultants and will have been expected to take
their own notes.

1.5 OPERATIONS AND MAINTENANCE MANUAL

A. As a requirement for Substantial Completion, the final Operation and Maintenance Manual shall
be submitted to, and reviewed and accepted by the Architect prior to issuance of the Certificate.

B. Prepare 3-ring D-slant binder cover and spline with printed title "OPERATIONS AND
MAINTENANCE MANUAL", title of project, and subject matter of binder when multiple binders
are required.

C. Submit one (1) copy of preliminary Operations and Maintenance Manuals to respective
consultants (Civil, MEP, Structural, etc.) for review of conformance with contract requirements
prior to submitting final to Architect. Allow time for proper review.

D. Internally subdivide binder contents with permanent page dividers, logically organized as
described below; with tab titling clearly printed under reinforced laminated plastic tabs.

E. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger drawings to
size of text pages.
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F. Contents: Prepare Table of Contents for each volume, with each product or system description
identified, typed on white paper, in three parts as follows:
1. Part 1: Directory, listing names, addresses, and telephone numbers of Architect,

Contractor, Subcontractors, and major equipment suppliers.
2. Part 2: Operation and Maintenance, arranged by system and subdivided by specification

section. For each category, identify names, addresses, and telephone numbers of
Subcontractors and suppliers. Identify the following:
a. Significant design criteria.
b. List of equipment.
c. Parts list for each component.
d. Equipment start-up instructions
e. Operating instructions.
f. Maintenance instructions for equipment and systems.
g. Maintenance instructions for finishes, including recommended cleaning methods and

materials, and special precautions identifying detrimental agents.
3. Part 3: Project documents and certificates, including the following:

a. Product data.
b. Air and water balance reports.
c. Photocopies of warranties, certificates and bonds. Submit originals with Closeout

Documents as specified below.

G. Submit one (1) final original and two (2) copies to Architect.

H. Contractor shall provide a DVD, in PDF Format, the following documents after approval by the
Architect, Consultants, and Owner: Closeout manual, Material Safety Data Sheet (MSDS)
binder, Operations and Maintenance (O&M) Manuals, specifications, and approved submittals.
Documents shall be hyper-linked to the Table of Contents.

1.6 PROJECT CLOSEOUT

A. Final Payment will not be authorized by Architect until Architect finds the Work acceptable
under the Contract Documents, subject to the completion and acceptance of the following
requirements and other applicable contract requirements:
1. Close-out Documents: Provide bound closeout documents as described in "Closeout

Documents" article below. Refer to Supplementary Conditions, Article 9, Section 9.10
"Final Completion and Final Payment" for additional information.

2. Record Documents: Submit as described in "Project Record Documents" article below.
3. Extra Materials: Provide extra stock, materials, and products as described in "extra Stock,

Materials, and Maintenance Products" article below when required by individual
specification sections.

4. Locks: Make final changeover of permanent locks and transmit keys to the Owner. Advise
the Owner’s personnel of changeover in security provisions.

5. Temporary Facilities: Discontinue and remove temporary facilities from the site, along with
mockups, construction aids, and similar elements.

6. Warranties, Certificates and Bonds: Execute and assemble transferable warranty
documents, certificates, and bonds from subcontractors, suppliers, and manufacturers as
described in "Warranties, Certificates, and Bonds" article below.

7. Final Examination and Acceptance by Architect: As described in "Final Examination"
article below.

1.7 CLOSEOUT DOCUMENTS

A. Coordinate the following items with the requirements of Section 00 73 00 - Supplementary
Conditions.

B. Prepare 3-ring D-slant binder cover and spline with printed title "CLOSEOUT DOCUMENTS",
title of project, and subject matter of binder when multiple binders are required. Submit one (1)
original and two (2) copies.
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C. Internally subdivide binder contents with permanent page dividers, logically organized as
described below; with tab titling clearly printed under reinforced laminated plastic tabs.

D. The close-out documents shall be neatly organized and easily useable as determined by the
Architect and Owner. Separate Close-out Documents binders from Operations and
Maintenance Manuals. Documents identified as "affidavit" shall be notarized.

E. Contents: Prepare Table of Contents for each volume, with each item description identified,
typed on white paper, in five (5) parts as follows:
1. Part 1: Directory, listing names, addresses, and telephone numbers of Architect ,

Contractor, Subcontractors, and major equipment suppliers. All Contractor ’s
vendors/suppliers and subcontractors that provided materials or performed any work
related to this project must be listed on this form. Submit Final List of Subcontractors on
Section  00 40 12 .

2. Part 2: Closeout Documents and Affidavits, include the following:
a. AIA G706 - Contractor's Affidavit of Payment of Debts and Claims;
b. AIA G706A - Contractor's Affidavit of Release of Liens;
c. AIA G707 - Consent of Surety to Final Payment;

3. Part 3: Project documents and certificates, including the following:
a. Copy of Certificate of Substantial Completion (AIA G704);
b. Copy of All Permits;
c. Copy of Final Utility Bill or letter of transfer;
d. Copy of Certificate of Occupancy;

4. Part 4: Warranties, Release of Liens, compile sequentially based on specification
sections:
a. General Contractor's Warranty: Submit on company letterhead as described below.

This Warranty shall state all sections of Work performed by Contractor’s own forces,
and warranty period for each section of Work;

b. Subcontractor’s Release of Lien: Include contractor’s, subcontractor’s and direct
material and equipment supplier’s separate final releases. Submit on attached 01 77
01 - Closeout Form A - Subcontractor's Affidavit of Release of Lien .

c. Hazardous Material Certificate: Affidavits from Contractor, Subcontractors, and
General Contractor’s vendors or suppliers stating that no hazardous
materials/products have been used or installed in this project. Submit on attached 01
77 02 - Closeout Form B - Subcontractor Hazardous Material Certificate.

d. Subcontractor’s Warranty: Provide notarized Warranty stating all sections of Work
performed by subcontractor and warranty period. Submit on attached 01 77 03 -
Closeout Form C - Subcontractor Warranty.

e. Special / Extended Warranties; List and provide, notarized warranties requested by
Owner, or required by or incorporated in the Contract Documents.

f. Spreadsheet depicting all items and materials that carry a warranty longer than one
(1) year. Include information consisting of material/ supplier/ installer/ specification
section/ length of warranty and contact information.

5. Part 5: Receipts:
a. Extra Stock: Provide original receipts for delivery of “Extra Stock” items as described

below. Receipts must be signed by an authorized Owner’s representative;
b. Keys: Provide original receipts for delivery of “Keys”. Receipts must be signed by an

authorized Owner’s representative.
c. Sign in sheets: provide signatures of attendees from all demonstrations.

F. In addition to the three (3) required close-out binders listed above, provide Architect with one
(1) separate binder for their records containing the following:
1. Directory, listing names, addresses, and telephone numbers of Architect, Contractor,

Subcontractors, and major equipment suppliers;
2. All MSDS sheets for the project;
3. All warranties from Contractor, subcontractors, direct suppliers, and manufacturers.



PBK Architects, Inc. WFAC Black Box Addition
PBK Project No. 230462  Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

Closeout Procedures
01 77 00 - 5 

G. Failure to complete and close-out project after substantial completion may result in liquidated
damages being assessed to Contractor. Refer to Conditions of the Contract for additional
requirements and liquidated damages.

1.8 FINAL CLEANING

A. Execute final cleaning prior to final project inspection and acceptance.

B. Clean interior and exterior glass, and surfaces exposed to view; remove temporary labels,
stains and foreign substances, polish transparent and glossy surfaces, vacuum carpeted and
soft surfaces, mop hard floor surfaces.

C. Remove smudges, marks, stains, fingerprints, soil, dirt, spots, dust, lint, and other foreign
materials from finished and exposed surfaces

D. Clean equipment and fixtures to sanitary condition with cleaning materials appropriate to
surface and material being cleaned.

E. Clean and replace filters of operating equipment as required by Contract Documents

F. Clean debris from roofs, gutters, downspouts, and drainage systems.

G. Clean site; sweep paved areas, rake clean landscaped surfaces.

H. Remove waste and surplus materials, rubbish, and temporary construction facilities from site.

1.9 PROTECTING INSTALLED CONSTRUCTION

A. Protect installed Work and provide special protection as specified in Section 01 56 00 -
Temporary Barriers and Enclosures and where specified in individual specification sections until
Work is accepted by Architect and Owner.

B. Provide temporary and removable protection for installed products. Control activity in immediate
work area to prevent damage.

C. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

D. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement
of heavy objects, by protecting with durable sheet materials.

E. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

F. Prohibit traffic from landscaped areas.

1.10 STARTING OF SYSTEMS

A. Coordinate schedule for start-up of various equipment and systems.

B. Notify Architect and Owner 48 hours prior to start-up of each item.

C. Verify each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions which may cause damage.

D. Verify tests, meter readings, and specified electrical characteristics agree with those required
by equipment or system manufacturer.

E. Verify wiring and support components for equipment are complete and tested.

F. Execute start-up under supervision of Contractor's personnel, and installer in accordance with
manufacturers' instructions.

G. When specified in individual specification sections or required by manufacturer, require
manufacturer to provide authorized representative to be present at site to inspect, check, and
approve equipment or system installation prior to start-up, and to supervise placing equipment
or system in operation.

H. When specified in individual specification sections or required by Owner or Architect, submit a
written report in accordance with Section 01 33 00 - Submittal Procedures, that equipment or
system has been properly installed and is functioning correctly.
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1.11 DEMONSTRATION AND INSTRUCTIONS

A. Demonstrate operation and maintenance of products to Owner's personnel a minimum of
48 hours prior to date of Final Completion in accordance with Owner’s requirements.

B. Demonstrate Project equipment instructed by qualified manufacturer's representative who is
knowledgeable about the Project and equipment.

C. For equipment or systems requiring seasonal operation, perform demonstration for other
season within six (6) months.

D. Utilize maintenance manuals as basis for instruction. Review contents of manual with Owner's
personnel to explain all aspects of operation and maintenance.

E. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance,
and shutdown of each item of equipment.

F. Prepare and insert additional data in maintenance manuals when need for additional data
becomes apparent during instruction.

G. Review and verify proper star-up and operation of equipment prior to scheduling
demonstrations with Owner.

H. All demonstrations are to be documented by video and submitted to Owner in DVD format
along with the close out documents. Contractor is responsible for all video and compilation onto
DVD with linked menus.

1.12 PROJECT RECORD DOCUMENTS

A. Project Record Documents, as described in Section 01 78 39 , shall be submitted at Project
Closeout. Final Payment will not be authorized by the Architect until final review and
acceptance by Architect is achieved in accordance with the Owner's requirements.

B. At Contractor's request, and with associated fee, Architect may provide electronic versions of
the construction drawing and specification files for Contractor's use, subject to the terms and
conditions of Architect's standard electronic document transfer agreement.

C. Submit reproducible to respective consultants (Civil, Structural, MEP, etc.) for review.
Consultant will mark-up corrections and return to Contractor for final revisions. Make final
revisions prior to submitting to Architect.

1.13 EXTRA STOCK, MATERIALS, AND MAINTENANCE PRODUCTS

A. Furnish extra stock, maintenance, and extra products in quantities specified in individual
specification sections.

B. Deliver to Project site or to Owner’s Maintenance Department as directed by Owner; obtain
signed receipt from Owner's Designated Representative prior to final application for payment.
Delivery of materials to, or obtaining receipt from anyone other than Owner's Designated
Representative may constitute breach of this requirement and may require delivery of additional
materials at no cost to Owner if original materials are misplaced.

C. Include signed receipts for delivery of extra stock and materials, including keys, with Closeout
Documents.

1.14 WARRANTIES, CERTIFICATES, AND BONDS

A. Definitions:
1. Standard Product Warranties: preprinted written warranties published by individual

manufacturers for particular products and are specifically endorsed by the manufacturer to
Owner.

2. Special Warranties: Written warranties required by or incorporated in the Contract
Documents, either to extend time limits provided by standard warranties or to provide
coverage of specific defects, or both.

B. In accordance with the general warranty obligations under General Conditions, Article 3,
Section 3.5 "Warranty" as amended by the Supplementary Conditions, Contractor's warranty
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shall be for a period of one (1) year following the date of Substantial Completion, hereinafter
called the one-year warranty period. Contractor's one-year general warranty shall include all
labor, material and delivery costs required to correct defective material and installation. This
warranty shall not limit Owner’s rights with respect to latent defects, gross mistakes, or fraud.

C. Contractor’s one-year warranty shall run concurrently with the one (1) year period for correction
of Work required under General Conditions, Article 12, Section 12.2 "Correction of Work".

D. No service charges or call out charges are allowed to investigate warranty claims.

E. In addition to Contractor's one-year warranty, Special Warranties as described in individual
specifications sections, shall extend the warranty period for the period specified without
limitation in respect to other obligations which Contractor has under the Contract Documents.

F. Manufacturer’s disclaimers and limitations on product warranties do not relieve Contractor of
the warranty on the Work that incorporates the products, nor does it relieve the suppliers,
manufacturers, and subcontractors required to countersign special warranties with Contractor.

G. Warranty Requirements:
1. When correcting warranted Work that has failed, remove and replace other Work that has

been damaged as a result of such failure or that must be removed and replaced to provide
access for correction of warranted Work.

2. When Work covered by a warranty has failed and been corrected by replacement or
reconstruction, reinstate the warranty by written endorsement. The reinstated warranty
shall be equal to the original warranty with an equitable adjustment for depreciation.

3. Upon determination that Work covered by a warranty has failed, replace or rebuild the
Work to an acceptable condition complying with requirements of Contract Documents.
Contractor is responsible for the cost of replacing defective Work regardless of whether
Owner has benefited from use of the Work through a portion of its anticipated useful
service life.

4. Written warranties made to Owner are in addition to implied warranties, and shall not limit
the duties, obligations, rights and remedies otherwise available under the law, nor shall
warranty periods be interpreted as limitations on time in which Owner can enforce such
other duties, obligations, rights, or remedies.

5. Owner reserves the right to refuse to accept Work for the Project where a special
warranty, certification, or similar commitment is required on such Work or designated
portion of the Work, until evidence is presented that entities required to countersign such
commitments are willing to do so.

H. Compile copies of each required warranty properly executed by Contractor and the
subcontractor, supplier, or manufacturer. Verify documents are in proper form, contain full
information, and are notarized. Co-execute warranties, certificates and bonds when required
and include signed warrantees with Closeout Documents submitted to Architect.

1.15 FINAL COMPLETION AND FINAL PAYMENT

A. Final Notice and Examination:
1. When all items on the Punch List have been corrected, final cleaning has been completed,

and installed work has been protected, submit written notice to Architect that the Work is
ready for final examination.

2. Upon receipt of written notice that the Work is ready for final inspection and acceptance,
Architect will make final examination.

B. Final Change Order: When the Project Closeout items described above are successfully
completed and the Work is found acceptable to Architect and Owner, a Final Change Order will
be executed. This Change Order will include any Allowance adjustments as required by the
Contract Documents.

C. Final Application for Payment: When all of the above items are successfully complete, submit to
the Architect a final Application for Payment and request for release of retainage.
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D. Release of Retainage: Release of retainage will not be authorized by Architect until Contractor
completes all requirements for close-out to the satisfaction of Owner and Architect as described
herein.

1.16 FINAL EXAMINATION

A. Immediately prior to expiration of the one (1) year period for correction of the Work, the
Contractor shall make an inspection of the work in the company of the Architect and Owner.
Architect and the Owner shall be given not less than ten (10) days notice prior to the anticipated
date of final examination.

B. Where any portion of the work has proven to be defective and requires replacement, repair or
adjustment, Contractor shall immediately provide materials and labor necessary to remedy
such defective work and shall execute such work without delay until completed to the
satisfaction of Architect and Owner, even if the date of completion of the corrective work may
extend beyond the expiration date of the correction period.

C. Contractor shall not be responsible for correction of work which has been damaged because of
neglect or abuse by Owner nor the replacement of parts necessitated by normal wear in use.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION
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SECTION 01 77 01 - CLOSEOUT FORM A - SUBCONTRACTOR'S AFFIDAVIT OF RELEASE OF LIEN

SUBCONTRATOR'S AFFIDAVIT OF RELEASE OF LIEN

STATE OF TEXAS .

COUNTY OF _______________.

KNOW ALL MEN BY THESE PRESENTS:

____________________, being duly sworn, deposes and says:
That they are the ____________________ of ____________________, the subcontractor
who supplied, installed, and/or erected the Work described below, and that, they are duly
authorized to make this Affidavit and Subcontractor Release.

PROJECT: WFAC BLACK BOX ADDITION 

OWNER: ALAMO COLLEGES DISTRICT 

ARCHITECT: PBK ARCHITECTS, INC. 

WORK PERFORMED: ____________________________________________________________

SPECIFICATION SECTION(S): _____________________________________________________

That all Work required under the subject subcontractor of the subject construction project has
been performed in accordance with the terms thereof, that all material men, sub-
subcontractors, mechanics, and laborers have been paid and satisfied in full and that there are
no outstanding claims of any character arising out of the performance of said subcontractor
which have not been paid and satisfied in full.

That to the best of his / her knowledge and belief, there are no unsatisfied claims for damages
resulting from injury or death to any employees, sub-subcontractors, or the public at large
arising out of the performance of said subcontract, or any suits or claims for any other damages
of any kind, nature, or description which might constitute a lien upon the property of the Owner .

That they have received full payment of all sums due them for materials furnished and services
rendered by the undersigned in connection with the performance of said subcontract and has
and does hereby release the Owner  and the Architect  and his consultants and the Contractor 
from any and all claims of any character arising out of or in any way connected with
performance of said subcontract.

Name of Subcontracor: ____________________________________________________

Attested By: _______________________________________  Title: ____________________

------------------------------------------------------------------------------------------------------------------------------

Jurat

State of Texas .

County of _______________.
Sworn to and subscribed before me on this _____ day of __________, 20__.
Notary Public: _____________________________ Seal:

END OF SECTION
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SECTION 01 77 02 - CLOSEOUT FORM B - SUBCONTRACTOR HAZARDOUS MATERIAL
CERTIFICATE

SUBCONTRACTOR HAZARDOUS MATERIAL CERTIFICATE

THE STATE OF TEXAS .

COUNTY OF _______________.

PROJECT NAME: WFAC BLACK BOX ADDITION 

OWNER : ALAMO COLLEGES DISTRICT 

ARCHITECT : PBK ARCHITECTS, INC. 

KNOW ALL MEN BY THESE PRESENTS:

____________________, being first duly sworn, deposes and says that he/she is the
____________________ of ____________________, the subcontractor / supplier who
constructed or provided the section(s) of Work referenced above, and that they are duly
authorized to certify to the best of their information, knowledge, and belief no asbestos, lead or
PCB containing products have been incorporated into the project.

NAME OF SUBCONTRACTOR: _________________________________________________

ATTESTED BY: _______________________________________  TITLE:
____________________

------------------------------------------------------------------------------------------------------------------------------------

JURAT

STATE OF TEXAS .

COUNTY OF _______________.

Sworn to and subscribed before me on this _____ day of __________, 20__.

Notary Public: _____________________________ Seal:

END OF SECTION
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SECTION 01 77 03 - CLOSEOUT FORM C - SUBCONTRACTOR WARRANTY

SUBCONTRACTOR WARRANTY

STATE OF TEXAS .

COUNTY OF _______________.

KNOW ALL MEN BY THESE PRESENTS:

____________________, being first duly sworn, deposes and says:

That they are the Subcontractor (or the ____________________ of ____________________
the subcontractor), the subcontractor / supplier who supplied, installed, and / or erected the
Work described below, and that, they are duly authorized to make this Subcontractor Warranty:

Project: WFAC Black Box Addition 

Owner : Alamo Colleges District 

Architect : PBK Architects, Inc. 

Work Performed: _____________________________________________________________

Specifcation Section(s): ________________________________________________________

The undersigned Contractor  warrants to the Owner  and Architect  that materials and equipment
furnished under the Contract are of good quality and new except where otherwise required or
permitted by the Contract Documents, that the Work is free from defects not inherent in the
quality required or permitted, and that the Work conforms with the requirements of the Contract
Documents. Work not conforming to these requirements, including substitutions not properly
approved and authorized, may be considered defective. Subcontractor’s warranty excludes
remedy for damage or defect caused by abuse, modifications not executed by the
Subcontractor, improper or insufficient maintenance, improper operation, or normal wear and
tear under normal usage.

In the event of failure of materials, products, or workmanship, during the specified warranty
periods, the Subcontractor shall take appropriate measures to assure correction or replacement
of the defective items, whether notified by the Contractor , Owner , or Architect .

The Subcontractor warrants the Work performed for a period of _____ months from the date of
Substantial Completion, except as follows: _________________________________________

___________________________________________________________________________

NAME OF SUBCONTRACTOR: ____________________________________________________

ATTESTED BY: _______________________________________  TITLE:
____________________

------------------------------------------------------------------------------------------------------------------------------------

JURAT

STATE OF TEXAS .

COUNTY OF _______________.

Sworn to and subscribed before me on this _____ day of __________, 20__.

Notary Public: _____________________________ Seal:

END OF SECTION



This page intentionally left blank



PBK Architects, Inc. WFAC Black Box Addition
PBK Project No. 230462  Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

Operation and Maintenance Data
01 78 23 - 1 

SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:
1. Operation and maintenance documentation directory manuals.
2. Emergency manuals.
3. Systems and equipment operation manuals.
4. Systems and equipment maintenance manuals.
5. Product maintenance manuals.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Subsystem.
2. System.

1.4 SUBMITTALS

A. Submit operation and maintenance manuals indicated. Provide content for each manual as
specified in individual Specification Sections, and as reviewed and approved at the time of
Section submittals. Submit reviewed manual content formatted and organized as required by
this Section:
1. Architect will comment on whether content of operation and maintenance submittals is

acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to revisions

and field conditions.

B. Format:
1. Submit operation and maintenance manuals in the following format:

a. Submit on digital media acceptable to Architect or by uploading to web-based project
software site or by email to Architect. Enable reviewer comments on draft submittals.

C. Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing
demonstration and training. Architect will comment on whether general scope and content of
manual are acceptable.

D. Final Manual Submittal:
1. Submit each manual in final form prior to requesting inspection for Substantial Completion

and at least 15 days before commencing demonstration and training. Architect will return
copy with comments:
a. Correct or revise each manual to comply with Architect's and Commissioning

Authority's comments. Submit copies of each corrected manual within 15 days of
receipt of Architect's comments and prior to commencing demonstration and training.

E. Comply with 01 77 00 - Closeout Procedures for schedule for submitting operation and
maintenance documentation. Where applicable use 01 91 13 - General Commissioning
Requirements.

1.5 FORMAT OF OPERATION AND MAINTENANCE MANUALS

A. Manuals, Electronic Files:
1. Submit manuals in the form of a multiple file composite electronic PDF file for each

manual type required:
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a. Electronic files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum
readable file size.

b. File names and bookmarks: Bookmark individual documents based on file names.
Name document files to correspond to system, subsystem, and equipment names
used in manual directory and table of contents. Group documents for each system
and subsystem into individual composite bookmarked files, then create composite
manual, so that resulting bookmarks reflect the system, subsystem, and equipment
names in a readily navigated file tree. Configure electronic manual to display
bookmark panel on opening file.

1.6 REQUIREMENTS FOR MANUALS

A. Organization of Manuals:
1. Unless otherwise indicated, organize each manual into a separate section for each

system and subsystem, and a separate section for each piece of equipment not part of a
system. Each manual shall contain the following materials, in the order listed:
a. Title page.
b. Table of contents.
c. Manual contents.

B. Title Page:
1. Include the following information:

a. Subject matter included in manual.
b. Name and address of Project.
c. Name and address of Owner.
d. Date of submittal.
e. Name and contact information for Contractor.
f. Name and contact information for Construction Manager.
g. Name and contact information for Architect.
h. Name and contact information for Commissioning Authority.
i. Names and contact information for major consultants to Architect that designed the

systems contained in the manuals.
j. Cross-reference to related systems in other operation and maintenance manuals.

C. Table of Contents:
1. List each product included in manual, identified by product name, indexed to the content

of the volume, and cross-referenced to Specification Section number in Project Manual:
a. If operation or maintenance documentation requires more than one volume to

accommodate data, include comprehensive table of contents for all volumes in each
volume of the set.

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.

E. Identification: In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same designation used in the
Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

1.7 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY MANUAL

A. Operation and Maintenance Documentation Directory:
1. Prepare a separate manual that provides an organized reference to emergency,

operation, and maintenance manuals. List items and their location to facilitate ready
access to desired information. Include the following:
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a. List of systems and subsystems: List systems alphabetically. Include references to
operation and maintenance manuals that contain information about each system.

b. List of equipment: List equipment for each system, organized alphabetically by
system. For pieces of equipment not part of system, list alphabetically in separate list.

c. Tables of contents: Include a table of contents for each emergency, operation, and
maintenance manual.

1.8 EMERGENCY MANUALS

A. Emergency Manual: Assemble a complete set of emergency information indicating procedures
for use by emergency personnel and by Owner's operating personnel for types of emergencies
indicated.

B. Content:
1. Organize manual into a separate section for each of the following:

a. Type of emergency.
b. Emergency instructions.
c. Emergency procedures.

C. Type of Emergency:
1. Where applicable for each type of emergency indicated below, include instructions and

procedures for each system, subsystem, piece of equipment, and component:
a. Flood.
b. Gas leak.
c. Water leak.
d. Power failure.
e. Water outage.
f. System, subsystem, or equipment failure.
g. Chemical release or spill.

D. Emergency Instructions: Describe and explain warnings, trouble indications, error messages,
and similar codes and signals. Include responsibilities of Owner's operating personnel for
notification of Installer, supplier, and manufacturer to maintain warranties.

E. Emergency Procedures:
1. Include the following, as applicable:

a. Instructions on stopping.
b. Shutdown instructions for each type of emergency.
c. Operating instructions for conditions outside normal operating limits.
d. Required sequences for electric or electronic systems.
e. Special operating instructions and procedures.

1.9 SYSTEMS AND EQUIPMENT OPERATION MANUALS

A. Systems and Equipment Operation Manual:
1. Assemble a complete set of data indicating operation of each system, subsystem, and

piece of equipment not part of a system. Include information required for daily operation
and management, operating standards, and routine and special operating procedures:
a. Engage a factory-authorized service representative to assemble and prepare

information for each system, subsystem, and piece of equipment not part of a system.
b. Prepare a separate manual for each system and subsystem, in the form of an

instructional manual for use by Owner's operating personnel.

B. Content:
1. In addition to requirements in this Section, include operation data required in individual

Specification Sections and the following information:
a. System, subsystem, and equipment descriptions. Use designations for systems and

equipment indicated on Contract Documents.
b. Performance and design criteria if Contractor has delegated design responsibility.
c. Operating standards.
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d. Operating procedures.
e. Operating logs.
f. Wiring diagrams.
g. Control diagrams.
h. Piped system diagrams.
i. Precautions against improper use.
j. License requirements including inspection and renewal dates.

C. Descriptions:
1. Include the following:

a. Product name and model number. Use designations for products indicated on
Contract Documents.

b. Manufacturer's name.
c. Equipment identification with serial number of each component.
d. Equipment function.
e. Operating characteristics.
f. Limiting conditions.
g. Performance curves.
h. Engineering data and tests.
i. Complete nomenclature and number of replacement parts.

D. Operating Procedures:
1. Include the following, as applicable:

a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Instructions on stopping.
f. Normal shutdown instructions.
g. Seasonal and weekend operating instructions.
h. Required sequences for electric or electronic systems.
i. Special operating instructions and procedures.

E. Systems and Equipment Controls: Describe the sequence of operation and diagram controls as
installed.

F. Piped Systems: Diagram piping as installed and identify color coding where required for
identification.

1.10 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A. Systems and Equipment Maintenance Manuals:
1. Assemble a complete set of data indicating maintenance of each system, subsystem, and

piece of equipment not part of a system. Include manufacturers' maintenance
documentation, preventive maintenance procedures and frequency, repair procedures,
wiring and systems diagrams, lists of spare parts, and warranty information:
a. Engage a factory-authorized service representative to assemble and prepare

information for each system, subsystem, and piece of equipment not part of a system.
b. Prepare a separate manual for each system and subsystem, in the form of an

instructional manual for use by Owner's operating personnel.

B. Content: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers' maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance
service contracts, and warranties and bonds as described below.

C. Source Information: List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to match manual's table of contents. For each product,
list name, address, and telephone number of installer or supplier and maintenance service
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agent, and cross-reference Specification Section number and title in Project manual and
Drawing or schedule designation or identifier where applicable.

D. Manufacturers' Maintenance Documentation:
1. Include the following information for each component part or piece of equipment:

a. Standard maintenance instructions and bulletins:
1) Include only sheets pertinent to product or component installed. Mark each

sheet to identify each product or component incorporated into the Work. If data
include more than one (1) item in a tabular format, identify each item using
appropriate references from the Contract Documents. Identify data applicable to
the Work and delete references to information not applicable:
(a) Prepare supplementary text if manufacturers' standard printed data are not

available and where the information is necessary for proper operation and
maintenance of equipment or systems.

b. Drawings, diagrams, and instructions required for maintenance, including
disassembly and component removal, replacement, and assembly.

c. Identification and nomenclature of parts and components.
d. List of items recommended to be stocked as spare parts.

E. Maintenance Procedures:
1. Include the following information and items that detail essential maintenance procedures:

a. Test and inspection instructions.
b. Troubleshooting guide.
c. Precautions against improper maintenance.
d. Disassembly; component removal, repair, and replacement; and reassembly

instructions.
e. Aligning, adjusting, and checking instructions.
f. Demonstration and training video recording, if available.

F. Maintenance and Service Schedules:
1. Include service and lubrication requirements, list of required lubricants for equipment, and

separate schedules for preventive and routine maintenance and service with standard
time allotment:
a. Scheduled maintenance and service: Tabulate actions for daily, weekly, monthly,

quarterly, semiannual, and annual frequencies.
b. Maintenance and service record: Include manufacturers' forms for recording

maintenance.

G. Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers' maintenance documentation and local
sources of maintenance materials and related services.

H. Maintenance Service Contracts: Include copies of maintenance agreements with name and
telephone number of service agent.

I. Warranties and Bonds:
1. Include copies of warranties and bonds and lists of circumstances and conditions that

would affect validity of warranties or bonds:
a. Include procedures to follow and required notifications for warranty claims.

J. Drawings:
1. Prepare Drawings supplementing manufacturers' printed data to illustrate the relationship

of component parts of equipment and systems and to illustrate control sequence and flow
diagrams. Coordinate these Drawings with information contained in record Drawings to
ensure correct illustration of completed installation:
a. Do not use original Project record documents as part of maintenance manuals.
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1.11 PRODUCT MAINTENANCE MANUALS

A. Product Maintenance Manual: Assemble a complete set of maintenance data indicating care
and maintenance of each product, material, and finish incorporated into the Work.

B. Content: Organize manual into a separate section for each product, material, and finish. Include
source information, product information, maintenance procedures, repair materials and
sources, and warranties and bonds, as described below.

C. Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of installer or supplier and maintenance service agent, and cross-reference
Specification Section number and title in Project manual and Drawing or schedule designation
or identifier where applicable.

D. Product Information:
1. Include the following, as applicable:

a. Product name and model number.
b. Manufacturer's name.
c. Color, pattern, and texture.
d. Material and chemical composition.
e. Reordering information for specially manufactured products.

E. Maintenance Procedures:
1. Include manufacturer's written recommendations and the following:

a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
d. Schedule for routine cleaning and maintenance.
e. Repair instructions.

F. Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

G. Warranties and Bonds:
1. Include copies of warranties and bonds and lists of circumstances and conditions that

would affect validity of warranties or bonds:
a. Include procedures to follow and required notifications for warranty claims.

PART 2 PRODUCTS

NOT USED

PART 3 EXECUTION

NOT USED

END OF SECTION
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes: Administrative and procedural requirements for project record documents,
including but not limited to:
1. Record Drawings.
2. Record Specifications.
3. Record Product Data.
4. Miscellaneous record submittals.

1.3 CLOSEOUT SUBMITTALS

A. Record Drawings:
1. Number of Copies: Submit one set of marked up record prints.
2. Number of Copies: Submit copies of record Drawings:

a. Initial Submittal:
1) Submit PDF electronic files of scanned record prints and one of file prints.
2) Submit record digital data files and one sets of plots.
3) Architect will indicate whether general scope of changes, additional information

recorded, and quality of drafting are acceptable.
b. Final Submittal:

1) Submit PDF electronic files of scanned record prints and three sets of prints.
2) Submit record digital data files and three sets of record digital data file plots.
3) Plot each drawing file, whether or not changes and additional information were

recorded.

B. Record Specifications: Submit one paper copy and one annotated PDF electronic file of the
Project Specifications, including addenda and contract modifications.

C. Record Product Data: Submit one paper copy and one annotated PDF electronic file and
directory of each submittal.
1. Where record Product Data are required as part of operation and maintenance manuals,

submit duplicate marked up Product Data as a component of manual.

D. Miscellaneous Record Submittals: Refer to the individual Specification Sections for
miscellaneous record keeping requirements and submittals in connection with various
construction activities. Submit one paper copy and annotated PDF electronic files and
directories of each submittal.

E. Reports: Submit written report monthly indicating items incorporated into project record
documents concurrent with progress of the Work, including revisions, concealed conditions,
field changes, product selections, and other notations incorporated.

1.4 PROJECT RECORD DOCUMENT PROCEDURES

A. Do not use Project Record Documents for construction purposes. Protect Project Record
Documents from deterioration and loss. Provide access to Project Record Documents for
Architect’s reference.
1. Do not use As-Built Drawings and Specifications for Record Drawings and Specifications.

B. Recording Procedures: Update drawings and specifications on daily bases to record actual
conditions. Record information concurrently with construction progress. Do not conceal Work
until required information is accurately recorded.

C. Store Record Documents and samples apart from as built documents used for construction.
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1. Label and file Record Documents and samples in accordance with section number listings
in Table of Contents. Label each document PROJECT RECORD in neat, large, printed
letters.

2. Maintain Record Documents in clean, dry and legible condition.
3. Make Record Documents and samples available for inspection upon request of Architect.

PART 2 PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints: Maintain one set of marked up paper copies of the Contract Drawings and Shop
Drawings.
1. Preparation: Mark record prints to show the actual installation where installation varies

from that shown originally. Require individual or entity who obtained record data, whether
individual or entity is Installer, subcontractor, or similar entity, to provide information for
preparation of corresponding marked up record prints. Show actual installation conditions
where installation varies from that shown originally.
a. Give attention to information on concealed elements difficult to identify or measure

and record later.
b. Accurately record information in an acceptable drawing technique.
c. Record data as soon as possible after obtaining it.
d. Record and check the markup before enclosing concealed installations.
e. Cross reference record prints to corresponding shop drawings or archive

photographic documentation.
2. Content: Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.
b. Revisions to details shown on Drawings.
c. Depths of foundations below first floor.
d. Locations and depths of underground utilities.
e. Revisions to routing of piping and conduits.
f. Revisions to electrical circuitry.
g. Actual equipment locations.
h. Duct size and routing.
i. Locations of concealed internal utilities.
j. Changes made by Change Order or Construction Change Directive.
k. Changes made following Architect's written orders.
l. Details not on the original Contract Drawings.
m. Field records for variable and concealed conditions.
n. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Utilize
personnel proficient at recording graphic information in production of marked up record
prints.

4. Mark record sets with erasable, red colored pencil. Use colors to distinguish between
changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted from
original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

B. Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked up record prints with Architect. When authorized, prepare full set of
corrected digital data files of the Contract Drawings:
1. Format: Same digital data software program, version, and operating system as the original

Contract Drawings and annotated PDF electronic file with comment function enabled.
2. Incorporate changes and additional information previously marked on record prints.

Delete, redraw, and add details and notations where applicable.
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3. Refer instances of uncertainty to Architect for resolution.
4. Architect will furnish Contractor one set of digital data files of the Contract Drawings for

use in recording information.
a. Refer to Section 01 33 00 - Submittal Procedures for requirements related to use of

Architect's digital data files.
b. Architect will provide data file layer information. Record markups in separate layers.

C. Newly Prepared Record Drawings: Prepare new Drawings instead of preparing record
Drawings where Architect determines that neither the original Contract Drawings nor Shop
Drawings are suitable to show actual installation.
1. New Drawings may be required when a Change Order is issued as a result of accepting

an alternate, substitution, or modification.
2. Consult Architect for proper scale and scope of detailing and notations required to record

the actual physical installation and its relation to other construction. Integrate newly
prepared record Drawings into record Drawing sets; comply with procedures for
formatting, organizing, copying, binding, and submitting.

D. Format: Identify and date each record Drawing; include the designation PROJECT RECORD
DRAWING in a prominent location.
1. Record Prints: Organize record prints and newly prepared record Drawings into

manageable sets. Bind each set with durable paper cover sheets. Include identification on
cover sheets.

2. Format: Annotated PDF electronic file with comment function enabled.
3. Record Digital Data Files: Organize digital data information into separate electronic files

that correspond to each sheet of the Contract Drawings. Name each file with the sheet
identification. Include identification in each digital data file.

4. Identification: As follows:
a. Project name.
b. Designation PROJECT RECORD DRAWINGS.
c. Name of Architect.
d. Name of Contractor.

2.2 RECORD SPECIFICATIONS

A. Preparation: Mark Specifications to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications. Indicate actual
product installation where installation varies from that indicated in Specifications.
1. Give particular attention to information on concealed products and installations that cannot

be readily identified and recorded later.
2. Mark copy with the proprietary name and model number of products, materials, and

equipment furnished, including substitutions and product options selected.
3. Record the name of manufacturer, supplier, Installer, and other information necessary to

provide a record of selections made.
4. For each principal product, indicate whether record Product Data has been submitted in

operation and maintenance manuals instead of submitted as record Product Data.
5. Note related Change Orders, record Product Data, and record Drawings where applicable.

B. Format: Submit record Specifications as annotated PDF electronic file and marked up paper
copy of Specifications.

2.3 RECORD PRODUCT DATA

A. Preparation: Mark Product Data to indicate the actual product installation where installation
varies substantially from that indicated in Product Data submittal.
1. Give particular attention to information on concealed products and installations that cannot

be readily identified and recorded later.
2. Include significant changes in the product delivered to Project site and changes in

manufacturer's written instructions for installation.
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3. Note related Change Orders, record Specifications, and record Drawings where
applicable.

B. Format: Submit record Product Data as annotated PDF electronic file. Include record Product
Data directory organized by Specification Section number and title, electronically linked to each
item of record Product Data.

2.4 RECORD SAMPLES

A. Record Samples: Determine with Architect and Owner which submitted Samples are to be
maintained as Record Samples. Maintain and mark one set to indicate date of review and
approval by Architect; note any deviations or variations between reviewed sample and installed
product or material.

2.5 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by the individual Specification Sections for
miscellaneous record keeping and submittal in connection with actual performance of the Work.
Bind or file miscellaneous records and identify each, ready for continued use and reference.
Include the following:
1. Reviewed shop drawings, product data, and samples.
2. Field test reports.
3. Inspection certificates and manufacturer's certificates.
4. Inspections by Authorities Having Jurisdiction (AHJ) (AHJ).
5. Documentation of foundation depths.
6. Special measurements or adjustments.
7. Tests and inspections.
8. Surveys.
9. Design mixes.

B. Format: Submit miscellaneous record submittals as scanned PDF electronic file(s) of marked
up miscellaneous record submittals. Include miscellaneous record submittals directory
organized by Specification Section number and title, electronically linked to each item of
miscellaneous record submittals.

PART 3 EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording: Maintain one copy of each submittal during the construction period for project
record document purposes. Post changes and revisions to project record documents as they
occur; do not wait until end of Project.

B. Maintenance of Record Documents and Samples: Store record documents and Samples in the
field office apart from the Contract Documents used for construction. Do not use project record
documents for construction. Maintain record documents in good order and in a clean, dry,
legible condition, protected from deterioration and loss. Provide access to project record
documents for Architect's reference during normal working hours.

END OF SECTION
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SECTION 01 79 00 - DEMONSTRATION AND TRAINING

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements for instructing Owner's personnel,
including the following:
1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.
3. Demonstration and training video recordings.

1.3 INFORMATIONAL SUBMITTALS

A. Instruction Program: Submit outline of instructional program for demonstration and training
including a list of training modules and a schedule of proposed dates, times, length of
instruction time, and instructors' names for each training module. Include learning objective and
outline for each training module.
1. Indicate proposed training modules utilizing manufacturer-produced demonstration and

training video recordings for systems, equipment, and products in lieu of video recording
of live instructional module.

B. Qualification Data: For instructor.

C. Attendance Record: For each training module, submit list of participants and length of
instruction time.

1.4 CLOSEOUT SUBMITTALS

A. Demonstration and Training Video Recordings: Submit two copies within seven days of end of
each training module.
1. Identification: On each copy, provide an applied label with the following information:

a. Name of Project.
b. Name and address of videographer.
c. Name of Architect.
d. Name of Contractor.
e. Date of video recording.

2. At completion of training, submit complete training manual(s) for Owner's use.

1.5 QUALITY ASSURANCE

A. Instructor Qualifications: A factory-authorized service representative, complying with
requirements in Section 01 40 00 - Quality Requirements, experienced in operation and
maintenance procedures and training.

1.6 COORDINATION

A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to
minimize disrupting Owner's operations.

B. Coordinate instructors, including providing notification of dates, times, length of instruction time,
and course content.

C. Coordinate content of training modules with content of approved emergency, operation, and
maintenance manuals. Do not submit instruction program until operation and maintenance data
has been reviewed and approved by Architect.
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PART 2 PRODUCTS

2.1 INSTRUCTION PROGRAM

A. Program Structure: Develop an instruction program that includes individual training modules for
each system and for equipment not part of a system, as required by individual Specification
Sections.

B. Training Modules:  Develop a learning objective and teaching outline for each module.  Include
a description of specific skills and knowledge that participant is expected to master. For each
module, include instruction for the following as applicable to the system, equipment, or
component:
1. Basis of System Design, Operational Requirements, and Criteria: Include the following:

a. System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design responsibility.
c. Operating standards.
d. Regulatory requirements.
e. Equipment function.
f. Operating characteristics.
g. Limiting conditions.
h. Performance curves.

2. Documentation: Review the following items in detail:
a. Emergency manuals.
b. Operations manuals.
c. Maintenance manuals.
d. Project record documents.
e. Identification systems.
f. Warranties and bonds.
g. Maintenance service agreements and similar continuing commitments.

3. Emergencies: Include the following, as applicable:
a. Instructions on meaning of warnings, trouble indications, and error messages.
b. Instructions on stopping.
c. Shutdown instructions for each type of emergency.
d. Operating instructions for conditions outside of normal operating limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.

4. Operations: Include the following, as applicable:
a. Startup procedures.
b. Equipment or system break-in procedures.
c. Routine and normal operating instructions.
d. Regulation and control procedures.
e. Control sequences.
f. Safety procedures.
g. Instructions on stopping.
h. Normal shutdown instructions.
i. Operating procedures for emergencies.
j. Operating procedures for system, subsystem, or equipment failure.
k. Seasonal and weekend operating instructions.
l. Required sequences for electric or electronic systems.
m. Special operating instructions and procedures.

5. Adjustments: Include the following:
a. Alignments.
b. Checking adjustments.
c. Noise and vibration adjustments.
d. Economy and efficiency adjustments.
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6. Troubleshooting: Include the following:
a. Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance: Include the following:
a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.

8. Repairs: Include the following:
a. Diagnosis instructions.
b. Repair instructions.
c. Disassembly; component removal, repair, and replacement; and reassembly

instructions.
d. Instructions for identifying parts and components.
e. Review of spare parts needed for operation and maintenance.

PART 3 EXECUTION

3.1 PREPARATION

A. Assemble educational materials necessary for instruction, including documentation and training
module. Assemble training modules into a training manual organized in coordination with
requirements in Section 01 77 00 - Closeout Procedures.

B. Set up instructional equipment at instruction location.

3.2 INSTRUCTION

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain
systems, subsystems, and equipment not part of a system.
1. Owner will furnish an instructor to describe Owner's operational philosophy.
2. Owner will furnish Contractor with names and positions of participants.

B. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires
seasonal operation, provide similar instruction at start of each season.
1. Schedule training with Owner through Program Manager with at least 10 days' advance

notice.

C. Cleanup: Collect used and leftover educational materials and give to Owner. Remove
instructional equipment. Restore systems and equipment to condition existing before initial
training use.

3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS

A. General: Record each training module separately. Include classroom instructions and
demonstrations, board diagrams, and other visual aids, but not student practice.

B. Video Recording Format: Provide high-quality color video recordings with menu navigation in
format acceptable to Owner.

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary to
show area of demonstration and training. Display continuous running time.

END OF SECTION
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SECTION 01 91 13 - GENERAL COMMISSIONING REQUIREMENTS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section establishes general and administrative requirements pertaining to Commissioning
(Cx) of equipment, devices, and building systems on the project. Technical requirements for
Commissioning of particular systems and components are established in the respective
technical sections of this Project Manual.

B. It is of primary concern that all operable systems installed in the Project perform in accordance
with the Contract Documents, the Owner’s Project Requirements (OPR), and the Basis of
Design (BOD). During Commissioning, Contractor shall systematically demonstrate to Owner or
Owner's Designated Representative that operable systems have been installed and perform in
strict accordance with the Contract Documents.

C. Commissioning requires cooperation and involvement of all parties throughout the construction
process. Contractor shall deliver a successful Commissioning process. Successful
Commissioning requires that installation of all building systems complies with Contract
Document requirements and that full operational check-out and necessary adjustments are
performed prior to Substantial Completion with the exception of Deferred Tests approved in
advance by Owner.

D. Commissioning will encompass and coordinate traditionally separate functions of system
documentation, installation checkout, System Verification Checklists and start-up, control
system calibration and point-to-point checkout, testing, adjusting, and balancing, Functional
Performance Tests, Integrated System Tests, Contractor demonstration to Owner, and training
of Owner’s personnel. This requires assembling all related documentation into one cohesive
collection. Commissioning shall achieve the following specific objectives of the Contract
Documents:
1. Verify and document proper installation and intended performance of equipment, systems,

and integrated systems.
2. Ensure that Operating and Maintenance (O&M) and Commissioning documentation

requirements are complete.
3. Provide Owner with functional buildings and systems that meet the Contract Document

requirements and the Owner’s Project Requirements (OPR) at Substantial Completion.

1.3 DEFINITIONS

A. Refer to Section 01 42 16 - Definitions for the following terms:
1. Basis of Design (BOD).
2. Commissioning (Cx).
3. Commissioning Authority (CxA).
4. Contract Documents.
5. Control Point and Sensor Calibration Verification.
6. Deferred Testing.
7. Deficiency.
8. Functional Performance Test (FPT).
9. Functional Performance Testing Procedures.
10. Integrated Systems Test (IST).
11. Integrated Systems Testing Procedures.
12. Operational Testing.
13. Owner’s Project Requirements (OPR).
14. Project Documents.
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15. System Verification Checklist (SVC).
16. Start-up.
17. Training Plan.
18. Trending.

1.4 COMMISSIONING TEAM

A. Owner shall appoint the following Members:
1. Owner’s Project Manager and any other designated representatives of Owner’s staff.
2. Commissioning Authority (CxA).
3. Architect.
4. Test, Adjust and Balance Firm (TAB) – may be sub-contracted to the CxA.

B. Contractor shall appoint the following Members:
1. Individuals, each having authority to act on behalf of the entity they represent, explicitly

organized to implement the Commissioning process through coordinated actions. At a
minimum, Contractor shall designate a Commissioning Coordinator and each major sub-
contractor (Mechanical, Electrical, Plumbing, Building Automation) shall have a dedicated
representative.

2. Vendor representatives (as needed) required for start-up, operational testing, Functional
Performance Testing, Integrated Systems Testing, and Owner Training activities.

3. Representatives of independent testing agencies (Test, Adjust and Balance, Electrical
Testing Agency, etc.)

1.5 ROLES AND RESPONSIBILITIES

A. Roles and responsibilities of Commissioning Team members related to the Commissioning
Process are provided in this Section. Respective entities defined below shall fulfill the listed
roles and responsibilities as contained herein. Specific technical roles and responsibilities are
defined in other sections of the Project Specifications.

B. Owner’s Roles and Responsibilities:
1. Provide guidance in development of the Owner’s Project Requirements (OPR).
2. Review Technical Specifications containing Commissioning requirements.
3. Approve the Commissioning Scope of Work and schedule of Commissioning activities.
4. Assign Owner's Designated Representative(s) and schedule them to participate in

Commissioning activities, including the following:
a. Commissioning Team meetings.
b. Review and approval of the Commissioning Plan, Training Plan, System Verification

Checklist templates, Functional Performance Test Procedures, Integrated Systems
Test Procedures, Deferred Testing Plans, Final Commissioning Process Report,
Systems Manual, Measurement and Verification Plan and other Commissioning
documents.

c. Attend Owner Training sessions in operation and maintenance of systems and
equipment.

d. Observation of Contractor’s demonstration of systems and equipment operation.

C. Commissioning Authority’s (CxA) Roles and Responsibilities:
1. Prepare the Commissioning Plan with Owner’s and Contractor’s review and input.
2. Periodically attend and/or review the proceedings of the regular Construction Meetings

hosted by Contractor to understand the progress of construction activities on the project.
3. Conduct and document Commissioning Team meetings including the Commissioning

Kickoff Meeting.
4. Perform site visits as necessary to observe component and system installations prior to

energizing or start-up of equipment and systems.
5. Review and comment on product data and shop drawing submittals and coordination

drawings applicable to systems being commissioned.
6. Following submittal review and approvals by the Architect's team, review the sequences of

operation and coordinate with the Contractor and Architect's Team in order to prepare the
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Functional Performance Test Procedures and Integrated Systems Test procedures.
Submit to Owner and Contractor for review and comment prior to facilitating FPTs and
ISTs on the project.

7. Upon written notice that equipment or systems are ready for initial energizing or start-up,
review the progress of the System Verification Checklist(s) for the respective systems and
components and ensure that all requirements have been completed by Contractor to
permit energizing or start-up in accordance with the Contract Documents; CxA shall issue
written notice to Owner and Contractor that equipment is ready to energize or start-up.
CxA will witness and ensure proper documentation is provided by Contractor for major
equipment energizing and start-ups as executed by Contractor with appropriate notice as
indicated herein.

8. Witness, verify, and document results of Functional Performance Tests and Integrated
Systems Tests.

9. Coordinate resolution of deficiencies identified during site observations, equipment
energizing or start-up, Functional Performance Testing, Integrated Systems Testing,
Deferred Testing, and during the warranty period.

10. Review the Operating and Maintenance (O&M) documents to ensure that as-built
information and correct data is included prior to Owner Training sessions; review final
O&M submittal to ensure compliance with the requirements in the project documents and
provide written comments to Owner.

11. Review Contractor’s Training Plan and individual training agendas for compliance with the
requirements in the Contract Documents. Recommend acceptance to Owner prior to
Contractor scheduling training sessions with Owner. Review the attendance and content
of the training sessions to ensure the requirements of the project documents are
completed. Conduct a survey of Owner’s personnel to evaluate the effectiveness of the
Owner Training.

12. Compile the Final Commissioning Process Report and submit to Owner for review and
approval.

D. Architect’s Roles and Responsibilities:
1. Specify control sequences of operation within the Contract Documents that comply with

the OPR and BOD.
2. Incorporate Commissioning requirements into the Contract Documents if requested by

Owner.
3. Attend Commissioning Team meetings.
4. Review the Commissioning Plan, System Verification Checklist templates, Functional

Performance Test Procedures, Integrated Systems Test Procedures, Deferred Testing
Plans, and other Commissioning documents as required by Owner or the Contract
Documents.

5. Review Contractor’s Training Plan and provide comments to Owner.
6. Approve technical requirements for correction of Deficiencies identified during

Commissioning, Deferred Tests, and during the warranty period.
7. Review Operating and Maintenance Manuals and provide comments to Owner.

E. Contractor’s Roles and Responsibilities:
1. Contractor shall review and provide comments on documents produced by the

Commissioning Authority, and shall accept the Commissioning Plan, System Verification
Checklists, Functional Performance Test Procedures, and Integrated System Test
Procedures as approved by Owner.

2. Provide an individual, subject to Owner’s approval, experienced in construction and
Commissioning of building systems to organize, schedule, conduct, and document the
Contractor’s responsibilities in the Commissioning process. Contractor shall assign this
individual to act as the Contractor’s Commissioning Coordinator. Contractor’s
Commissioning Coordinator may have additional duties such as MEP Coordinator, but not
as Project Manager or Superintendent. Submit qualifications demonstrating the
Commissioning Coordinator’s technical expertise and experience to Owner for approval.
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In the event that Contractor chooses to subcontract its Commissioning obligations, then
Contractor must submit the subcontractor’s qualifications and personnel to Owner for
Owner’s approval.

3. Furnish and install systems that meet all requirements of the Contract Documents.
4. Ensure that Commissioning Process activities are incorporated into the Master Project

Schedule. Contractor shall coordinate with CxA and Owner to determine the required
activities, durations and predecessors.

5. Submit inspection requests, start-up requests and all supporting documentation in
accordance with the Contract Documents, General Conditions, and Commissioning Plan.

6. Cooperate with Owner's Designated Representative(s), provide access to work and
provide adequate labor, resources, and time for Commissioning.

7. Furnish copies of all shop drawings and submittals, manufacturers’ literature, maintenance
information, and any other information required for the Commissioning process.
Contractor must submit installation and checkout materials actually shipped inside
equipment and actual field checkout sheet forms used by the factory or field technicians to
Owner. This requirement does not supersede any additional requirements contained in
the Contract Documents.

8. Schedule and conduct pre-installation meetings and pre-commissioning meetings with
subcontractors and equipment suppliers related to Commissioning. Contractor must invite
Architect, Owner, and CxA to attend the pre-installation meetings and pre-commissioning
meetings.

9. Provide qualified personnel, including subcontractors as required, to fully perform the
testing and operational demonstrations required by the Contract Documents and the
Commissioning Plan, including any Deferred Testing or re-testing related to warranty
work.

10. Correct deficiencies identified during any stage of the Commissioning process.
11. Coordinate with the CxA to develop the Training Plan and submit to Owner for approval.

Provide training to Owner’s personnel in accordance with the Contract Documents and the
approved Training Plan. Coordinate with Owner to schedule training sessions and
coordinate subcontractor/vendor participation in all training sessions.

12. Perform Deferred Testing and make necessary amendments to Operating and
Maintenance Manuals and as-built drawings for applicable issues identified during the
Deferred Testing.

13. Perform system maintenance during construction as specified and requested by Owner
and send the maintenance records to Owner for Record.

14. Document the equipment as it arrives onsite to ensure that the submitted and received
equipment is correct as it arrives onsite, including the completion of the system verification
sections pertaining to the procurement process.

1.6 SYSTEMS TO BE COMMISSIONED

A. The following systems shall be commissioned according to the process defined in this Section:
1. Major HVAC Systems (100% including but not limited to the list below):

a. Air Handling Units.
b. Fan Coil Units.
c. Exhaust Fans.
d. Supply Fans.
e. Pumps.
f. Chillers.
g. Boilers.

2. Terminal Units (10% Sampling).
3. Building Automation System.
4. Lighting Controls - Occupancy Sensors (25% greater than 25 sensors installed, 100% less

than 25 sensors installed).
5. Lighting - Daylight Controls (100%).
6. Lighting - Time Switch Controls (100%).



PBK Architects, Inc. WFAC Black Box Addition
PBK Project No. 230462  Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

General Commissioning Requirements
01 91 13 - 5 

7. Normal and Emergency Power Systems.

PART 2 PRODUCTS

2.1 COMMISSIONING PLAN

A. Document developed by CxA that provides structure, schedule, and coordination plan for
Commissioning Process from Pre-construction phase through Occupancy Phase.
Commissioning Plan shall describe the project and systems to be commissioned,
Commissioning Process activities and deliverables, procedures to follow throughout the
process, specific roles and responsibilities for each participant, and general description of
testing and verification methods.

B. Commissioning Plan shall comply with the Owner’s Project Requirements (OPR).

C. Commissioning Team shall review the Commissioning Plan prior to Pre-Commissioning
Meeting and submit written comments or questions to CxA to be addressed in the meeting.

D. Following Pre-Commissioning meeting, CxA shall incorporate all changes discussed and
agreed upon in Pre-Commissioning meeting and submit Final Commissioning Plan to
Commissioning Team for approval and acceptance.

E. If changes to Commissioning Plan are needed during the Commissioning Process, CxA shall
edit the plan and distribute to Commissioning Team for approval and acceptance.

F. Contractor’s acceptance shall constitute acceptance of all parties sub-contracted to Contractor.
Contractor shall ensure that all sub-contractors and vendors agree and accept Commissioning
Plan.

2.2 SYSTEM VERIFICATION CHECKLISTS

A. System Verification Checklists (SVCs) are important to ensure that equipment and systems are
connected and operational and that Functional Performance Testing proceeds without
unnecessary delays. These checklists document inspections and procedures necessary to take
a piece of equipment from a static state into an operating state. When combined, these
checklists augment manufacturer’s start-up checklists to provide a complete document from
procurement to start of Functional Performance Testing.

B. CxA shall develop System Verification Checklist templates for review by Cx Team. Contractor,
appropriate Subcontractors, and Vendors shall support CxA in development of SVCs for each
system and components by providing any necessary supporting documentation as requested
by CxA and reviewing and commenting on the checklist templates in accordance with Project
Specifications and Commissioning Plan.

C. Once the checklist templates are reviewed and accepted, CxA will produce checklists for all
equipment and components to be commissioned on the project utilizing an electronic
commissioning database that is accessible via web portal or local field tool (i.e., iPad, tablet,
laptop, etc.).

D. CxA shall provide login access and training to Contractor and other members of Cx Team in
use of electronic commissioning database.

E. Contractor shall be responsible for completing required sections of System Verification
Checklists utilizing electronic commissioning database and providing all supporting
documentation via electronic transmittal to CxA. Additional requirements for completion of
SVCs are included in this section and other technical sections of Specifications.

F. Once equipment arrives on project site, Contractor or sub-contractors shall begin completing
individual checklists and continue throughout installation process. Checklists are meant to be
progressive and a tool for tracking progress.

G. Once SVCs are electronically completed, CxA will review and approve checklists and
supporting documentation and compile information to include in the Final Commissioning
Process Report.
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2.3 FUNCTIONAL PERFORMANCE TESTING PROCEDURES:

A. Functional Performance Testing Procedures are to verify and document that equipment and
systems on project individually perform in accordance with the requirements in the Contract
Documents and meet Owner’s Project Requirements.

B. CxA shall develop specific script-type test procedures to verify and document proper operation
of each piece of equipment and system. Contractor shall provide any supporting information to
CxA that may be needed including, but not limited to, product submittals, O&M information, and
sequences of operation. Once developed, CxA will issue to Cx Team for review and comment.

C. Commissioning Team shall review Functional Performance Test procedures and submit written
comments or questions to CxA. Contractor shall ensure that sub-contractors and any vendors
that would be involved with Functional Performance Testing review the procedures and provide
comments.

D. CxA will coordinate with Cx Team to address any comments and produce final FPT procedures
for acceptance by Cx Team. Contractor’s acceptance shall constitute acceptance of all parties
sub-contracted to Contractor.

E. Contractor shall utilize the FPT procedures for any pre-testing activities prior to Functional
Performance Testing.

2.4 INTEGRATED SYSTEMS TESTING PROCEDURES:

A. Integrated Systems Testing Procedures are to verify and document that all the integrated
equipment and systems on the project perform together in accordance with the requirements in
the Contract Documents and meet the Owner’s Project Requirements.

B. CxA shall develop specific script-type test procedures to verify and document proper operation
of integrated systems throughout facility. Contractor shall provide any supporting information to
CxA that may be needed including, but not limited to, product submittals, O&M information, and
sequences of operation. Once developed, CxA will issue to Cx Team for review and comment.

C. Commissioning Team shall review Integrated Systems Testing procedures and submit written
comments or questions to CxA. Contractor shall ensure that sub-contractors and any vendors
that would be involved with Integrated Systems Testing review procedures and provide
comments.

D. CxA shall coordinate with Cx Team to address any comments and produce final IST
procedures for acceptance by Cx Team. Contractor’s acceptance shall constitute acceptance of
all parties sub-contracted to Contractor.

E. CxA shall also develop IST personnel matrix that will be utilized to track individual testing teams
involved with IST. CxA will distribute the matrix to Cx Team so that Contractor and Owner can
assign appropriate personnel to each team.

F. CxA shall also host a coordination meeting prior to IST to review IST procedures, complete any
final coordination, review safety procedures, and answer any questions.

G. CxA estimates there will be two Integrated Systems Tests on project. Requirements for testing
are included in the respective technical sections of Project Manual.
1. First IST shall test _______.

H. IST procedures shall be utilized by Contractor for any pre-testing activities prior to official
Integrated Systems Testing.

2.5 TRAINING PLAN

A. Contractor, in coordination with Owner and CxA, shall develop Training Plan with project
specific requirements for Owner Training, after reviewing the different systems to be installed
and commissioned. Training Plan is to specifically communicate required content and training
durations required by Owner based upon the type of equipment and Owner’s past experience.

B. Contractor shall review all individual technical sections of this Project Manual for specific
training requirements.
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C. Contractor shall coordinate with Owner to ensure that the proposed training requirements meet
Owner’s needs and expectations.

D. Contractor shall coordinate with sub-contractors and vendors to ensure Owner Training
requirements can be achieved and gather any additional information or recommendations.

E. Any changes to training requirements in this specification must follow contractual protocols.

F. Training Plan shall include a list of systems and equipment for which training will be provided
according to three-tiered training approach outlined in Project Manual.

G. All training sessions shall have a syllabus indicating the following as a minimum in addition to
any other specification requirements:
1. Session Objectives.
2. Proposed Instructor(s).
3. Instructor Qualifications.
4. Training Materials that will be provided.
5. Location and durations of the various parts of the training session (i.e., Classroom, On-

site, etc.).
6. Applicable specification sections and O&M Manual sections.
7. Detailed outline of training session content.

H. Contractor shall coordinate with CxA to organize systemic training sessions comparable to
organization of Systems Manual.

I. Owner training must be completed prior to the contractor obtaining substantial completion by
Owner.

2.6 FINAL COMMISSIONING PROCESS REPORT

A. CxA shall prepare Final Commissioning Process Report that will include the following:
1. Executive Summary.
2. Participants and Roles.
3. Brief building description.
4. Overview of commissioning and testing scope.
5. General description of testing and verification methods.
6. Appendices with supporting information, issues log, and communications.

B. Contractor shall coordinate with CxA to provide any additional information that may be needed
to complete Final Commissioning Process Report.

C. Contractor shall resolve any outstanding commissioning items prior to CxA preparing Final
Commissioning Report.

D. CxA shall issue Final Commissioning Process Report to Cx Team for review. Owner shall
approve Final Commissioning Process Report after any comments or discrepancies are
resolved by CxA.

PART 3 EXECUTION

3.1 PROJECT SCHEDULE

A. Contractor shall integrate all Commissioning activities into detailed Project Schedule. All parties
will address scheduling problems and make necessary notifications in a timely manner to
expedite Commissioning Process.

3.2 COMMISSIONING TEAM MEETINGS

A. Upon obtaining Owner’s approval of the Commissioning Plan, CxA shall coordinate with Cx
Team to schedule, plan, and conduct a Pre-Commissioning Meeting with all parties involved in
Commissioning process. Meeting should include major subcontractors, specialty
manufacturers/suppliers, Architect, Test, Adjust, and Balance (TAB) Firm, Electrical Testing
Agency, and Owner's Designated Representative(s) as participants.
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B. Contractor shall prepare for Pre-Commissioning Meeting by supplying the following documents
created by CxA to all applicable sub-contractors and vendors: Commissioning Plan, Example
System Verification Checklists, Example Functional Performance Test Procedures, and
Example Integrated Systems Test Procedures.

C. CxA shall conduct Pre-Commissioning Meeting and review all aspects of Commissioning Plan
and applicable specifications.

D. Commissioning Plan shall be reviewed with all attendees and scope of work discussed.
Contractor should be prepared to distribute copies of pertinent sections to subcontractors
involved in Commissioning process.

E. Final outcome of the meeting shall be an understanding of commissioning process, roles and
responsibilities, and consensus acceptance of Commissioning Plan by Cx Team.

F. Contractor may request additional meetings with CxA and individual sub-contractors to clarify
roles, responsibilities, and procedures as needed.

3.3 TEST EQUIPMENT

A. Contractor shall provide all specialized tools, test equipment, and instruments required to
execute start-up, checkout, and testing of equipment.

B. All specialized tools, test equipment and instruments required to execute start-up, checkout,
and testing of equipment shall be of sufficient quality and accuracy to test and/or measure
system performance within specified tolerances. A testing laboratory must have calibrated test
equipment within the previous twelve (12) months. Calibration shall be NIST traceable.
Contractor must calibrate test equipment and instruments according to manufacturer’s
recommended intervals and whenever the test equipment is dropped or damaged. Calibration
tags must be affixed to the test equipment or certificates readily available.

3.4 REPORTING

A. Beginning at the procurement stage for equipment included in Cx scope, Contractor shall
communicate at least monthly with all members of the Commissioning Team, keeping them
apprised of construction progress and scheduling changes.

B. Contractor shall submit Deficiency reports to Owner within five (5) days of the deficiency
occurrence. This includes responses to items noted by the Commissioning Authority.

3.5 DEFICIENCY RESOLUTION

A. CxA shall document any issues noted during observation or testing activities in the
Commissioning Issues Log (CxIL). CxIL shall be distributed electronically to Cx Team at regular
intervals.

B. Contractor shall respond in writing to CxA within 10 days to all new CxIL items regardless of the
disposition. This response does not constitute a request for re-verification, only an
acknowledgement of the outstanding item. Contractor should utilize CxIL responses to update
Cx Team on the progress of deficiency resolution.

C. Contractor shall respond to CxA and Owner indicating CxIL items that are completed and ready
for CxA to verify completion.

D. If any item indicated complete by Contractor is found to be incomplete by CxA upon re-
verification, Contractor is responsible for all costs and additional compensation resulting from
incomplete Cx Issues Log items.

3.6 REQUEST FOR ENERGIZING / START-UP OF EQUIPMENT

A. Owner and/or Owner's Designated Representative may install lockout devices on equipment in
addition to Contractor’s lockout / tagout devices once permanent power is connected to facility.
This lock would be removed once proper start-up notification is received by Owner and/or CxA,
and CxA has reviewed the appropriate SVCs and supporting documentation to verify equipment
is ready for energizing and/or start-up.
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B. These requirements do not supersede any additional requirements noted elsewhere in the
Contract Documents or as required by Authorities Having Jurisdiction (AHJ).

C. Contractor shall notify Owner and CxA in writing to request initial energizing and/or start-up of
equipment and systems at least 72 hours (not including weekends or holidays) prior to
scheduled start-up.

D. Contractor shall complete applicable sections of System Verification Checklist(s) evidencing
Contractor’s thorough inspection of system and readiness for start-up activities as required by
Contract Documents and the Commissioning Plan. Contractor shall submit required supporting
documentation to Owner and/or CxA, including but not limited to, factory testing reports,
alignment reports, electrical testing reports and any other documentation required by the
Project Documents prior to energizing and/or start-up.

E. CxA shall review SVCs and supporting documentation within the 72 hour notice period and
confirm in writing that the systems and equipment are approved to proceed with energizing and
start-up.

F. CxA and/or Owner may witness equipment energizing and/or start-up at scheduled time, but
witness is not required, unless noted elsewhere in the Specifications, as long as written
approval is received as noted herein.

G. Contractor shall perform Start-up under supervision of the responsible manufacturer's
representative in accordance with manufacturer's instructions and Contract Document
requirements.

H. Contractor shall complete all required factory start-up documentation and applicable items in
System Verification Checklists, prior to startup, to ensure compliance with the requirements in
Contract Documents.

3.7 OPERATIONAL TESTING

A. Once the appropriate start-up activities are completed, Contractor shall complete all necessary
operational testing requirements included in the Project Documents prior to Functional
Performance Testing. Specific requirements for systems and equipment are included in other
technical sections of the Specifications.

B. Contractor shall complete all operational testing items in the System Verification Checklist and
submit all supporting documentation to Owner and/or CxA for review.

C. Contractor and manufacturer's representatives shall supervise and coordinate adjustments and
balancing of all devices and systems for proper operation prior to requesting a Functional
Performance Test(s).

D. Contractor shall clearly list outstanding items or System Verification Checklist items not
completed successfully. Contractor shall obtain from Subcontractor or vendor completed forms
documenting any outstanding deficiencies within five (5) days of completion of energizing
and/or start-up activities.

E. Contractor shall review completed deficiencies to determine if outstanding items prevent
execution of the Functional Performance Tests and shall issue any necessary responses to
Owner and/or Commissioning Authority.

F. Contractor shall notify Owner and CxA in writing to request Functional Performance Testing of
equipment and systems at least 72 hours (not including weekends or holidays) prior to
scheduled activities. Owner may require Contractor to reschedule Functional Performance
Testing to ensure availability of Owner's Designated Representative(s) as needed.

G. CxA shall review SVCs and supporting documentation within 72 hour notice period and confirm
in writing that systems and equipment are approved to proceed with Functional Performance
Testing.

H. If any item indicated complete by Contractor is found to be incomplete by CxA, upon re-
verification, Contractor is responsible for all costs and additional compensation resulting from
incomplete System Verification Checklist items.
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3.8 CONTROL POINT AND SENSOR CALIBRATION VERIFICATION

A. Automation systems installed on project must be fully verified for point integrity and sensor
calibration prior to Functional Performance Testing.  Additional requirements for this verification
are listed in other technical sections of the Specifications.

B. Contractor shall verify these points according to the requirements in the project documents as
part of start-up and operational testing of systems.

C. TAB contractor shall independently verify each sensor and point and document the results to be
included in the Final TAB Report.

D. CxA will witness, at their discretion, this verification and/or independently verify and document
results to be included in Final Commissioning Process Report.

E. These activities must be completed prior to Contractor requesting Functional Performance
Testing as indicated herein.

3.9 FUNCTIONAL PERFORMANCE TESTING

A. Functional Performance Testing is to demonstrate that each system operates according to the
requirements in the Project Documents and meets the OPR and BOD.

B. Contractor shall operate, or cause to be operated, each system, device, or equipment item,
both intermittently and continuously, for a duration period as indicated in the Specification
Section(s) for each item and/or in accordance with Contract Documents, Commissioning Plan
and applicable Functional Performance Testing procedures.

C. Contractor shall operate each component device and each building system to the full extent of
its capability, from minimum to maximum, and under automatic control and manual control.

D. CxA and members of Cx Team, including Owner’s personnel, may observe Functional
Performance Testing of equipment components and systems. CxA shall facilitate the Functional
Performance Testing activities according to the accepted FPT procedures and record results of
all testing activities.

E. CxA shall record any deficiencies noted during the testing in CxIL. If significant deficiencies
exist, the Owner and/or CxA may request that the testing activities be terminated and re-
scheduled after proper verification by Contractor. Contractor is responsible for all costs and
additional compensation resulting from deficiencies and incomplete systems noted during
scheduled Functional Performance Testing.

F. All Functional Performance Testing of Integrated Systems must be completed in accordance
with Project Documents and Commissioning Plan prior to Contractor scheduling the Integrated
Systems Testing activities.

3.10 INTEGRATED SYSTEMS TESTING

A. The objective of Integrated Systems Testing is to demonstrate that each integrated system
operates jointly and/or independently of other systems according to the requirements in the
Contract Documents.

B. Contractor shall operate each system, jointly and independently of other systems, through
selected modes of operation (fire alarm integration with HVAC, emergency power modes,
equipment failures among related systems, etc.) according to accepted Integrated Systems
Testing procedures developed by CxA. CxA shall facilitate and document testing, organizing
appropriate testing teams and providing sufficient instruction to all participants to conduct
efficient and effective testing activities.

C. Integrated Systems Testing typically involves multiple teams with representation from CxA,
Owner, and Contractor. Contractor shall provide any needed communication equipment (i.e.,
radios) or make available any centralized intercom or paging system for communication with all
testing groups.

D. Contractor shall provide no less than 7 days (not including weekends or holidays) notice when
requesting to conduct the Integrated Systems Testing. All personnel must be assigned to
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Personnel Matrix by CxA and a coordination meeting held within the 7 day period as prescribed
elsewhere in this Section.

E. Contractor conducts Integrated Systems Testing after all applicable Functional Performance
Testing is satisfactorily completed and approved by Owner and/or CxA.

F. CxA shall record any deficiencies noted during testing in CxIL. If significant deficiencies exist,
Owner and/or CxA may request that testing activities be terminated and re-scheduled after
proper verification by Contractor. Contractor is responsible for all costs and additional
compensation resulting from deficiencies and incomplete systems noted during scheduled
Integrated Systems Testing.

3.11 DEMONSTRATION AND OWNER TRAINING

A. Contractor, in coordination with Owner and CxA, shall develop Training Plan with project
specific requirements for Owner Training as required throughout various sections of the
Specifications.

B. Specific requirements for scheduling and conducting Owner Training are included in other
sections of this Project Manual.

C. Owner Training activities shall not occur until Training Plan is approved by Owner and
Contractor has submitted all O&M information for review and use during the training sessions.

D. Contractor shall notify the CxA of all training sessions. Contractor shall record training session
attendance and Owner shall ensure appropriate personnel are in attendance.

E. CxA shall ensure the content of the Owner Training sessions meets the requirements in the
Contract Documents.

F. CxA may conduct surveys of Owner’s personnel to gauge effectiveness of Owner training
sessions. If unfavorable surveys are received by Owner’s personnel indicating unsatisfactory
training, Owner reserves the right to require Contractor to re-train in those specific areas of
non-conformance until requirements in the Contract Documents are satisfactorily completed.

G. Owner training must be completed prior to the contractor obtaining substantial completion by
the Owner.

3.12 DEFERRED / SEASONAL TESTING

A. All Construction phase requirements of the Commissioning Process must be completed prior to
Substantial Completion or as indicated elsewhere in this Specification.

B. If any testing or other requirements cannot be completed prior to Substantial Completion due to
the building structure, required occupancy condition, or other condition, performance of such
test may be delayed to later in the warranty period, upon Owner approval. Contractor shall
reschedule testing according to the protocols described in this section and any other
operational protocols prescribed by Owner.

C. Contractor shall complete all outstanding commissioning requirements as part of this Contract
during the warranty period. Contractor shall schedule all activities with Owner and/or CxA.

D. CxA shall document any deferred testing activities and ensure appropriate Commissioning
documents are updated. Contractor shall provide any additional documentation needed by CxA
to complete these requirements.

END OF SECTION
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SECTION 02 41 16 - STRUCTURAL DEMOLITION

PART 1  GENERAL

1.1 SECTION INCLUDES

A Selective demolition of building elements for alteration purposes.

1.2 RELATED REQUIREMENTS

A Section 00 31 00 - Available Project Information:  Existing building survey conducted by Owner;
information about known hazardous materials.

B Section 01 10 00 - Summary:  Limitations on Contractor's use of site and premises.
C Section 01 10 00 - Summary:  Description of items to be salvaged or removed for re-use by

Contractor.
D Section 01 50 00 - Temporary Facilities and Controls:  Site fences, security, protective barriers,

and waste removal.
E Section 01 57 13 - Temporary Erosion and Sediment Control.
F Section 01 60 00 - Product Requirements:  Handling and storage of items removed for salvage

and relocation.
G Section 01 70 00 - Execution and Closeout Requirements:  Project conditions; protection of

bench marks, survey control points, and existing construction to remain; reinstallation of
removed products; temporary bracing and shoring.

H Section 01 74 19 - Construction Waste Management and Disposal:  Limitations on disposal of
removed materials; requirements for recycling.

1.3 REFERENCE STANDARDS

A 29 CFR 1926 - U.S. Occupational Safety and Health Standards; current edition.
B NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations;

2019.

1.4 SUBMITTALS

A See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B Site Plan:  Showing:

1. Areas for temporary construction and field offices.
2. Areas for temporary and permanent placement of removed materials.

C Demolition Plan:  Submit demolition plan as specified by OSHA and local authorities.
1. Indicate extent of demolition, removal sequence, bracing and shoring, and location and

construction of barricades and fences.
a. Shoring plan shall be prepared under the direct supervision of a professional

engineer.  Shop drawings shall be signed and sealed by Registered Professional
Engineer.

2. Identify demolition firm and submit qualifications.
D Project Record Documents:  Accurately record actual locations of capped and active utilities

and subsurface construction.

1.5 QUALITY ASSURANCE

A Demolition Firm Qualifications:  Company specializing in the type of work required.
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1. Minimum of 5  years of documented  experience.

PART 2  PRODUCTS

2.1 MATERIALS

A Fill Material:  As specified in Section 31 23 23 - Fill.

PART 3  EXECUTION

3.1 SCOPE

A Selective demolition of building elements for alteration purposes.
B Within area of new construction, remove foundation walls and footings to a minimum of 2 feet

below finished grade.
C Outside area of new construction, remove foundation walls and footings to a minimum of 2 feet

below finished grade.
D Remove concrete slabs on grade within site boundaries.
E Remove other items indicated, for salvage, relocation, and recycling .
F Fill excavations, open pits, and holes in ground areas generated as result of removals, using

specified fill; compact fill __________ .

3.2 GENERAL PROCEDURES AND PROJECT CONDITIONS

A Comply with applicable codes and regulations for demolition operations and safety of adjacent
structures and the public.
1. Obtain required permits.
2. Comply with applicable requirements of NFPA 241.
3. Use of explosives is not permitted.
4. Take precautions to prevent catastrophic or uncontrolled collapse of structures to be

removed; do not allow worker or public access within range of potential collapse of
unstable structures.

5. Provide, erect, and maintain temporary barriers and security devices.
6. Use physical barriers to prevent access to areas that could be hazardous to workers or

the public.
7. Conduct operations to minimize effects on and interference with adjacent structures and

occupants.
8. Do not close or obstruct roadways or sidewalks without permit.
9. Conduct operations to minimize obstruction of public and private entrances and exits; do

not obstruct required exits at any time; protect persons using entrances and exits from
removal operations.

10. Obtain written permission from owners of adjacent properties when demolition equipment
will traverse, infringe upon or limit access to their property.

B Do not begin removal until receipt of notification to proceed from Owner.
C Protect existing structures and other elements that are not to be removed.

1. Provide bracing and shoring.
2. Prevent movement or settlement of adjacent structures.
3. Stop work immediately if adjacent structures appear to be in danger.

D Minimize production of dust due to demolition operations; do not use water if that will result in
ice, flooding, sedimentation of public waterways or storm sewers, or other pollution.



Lundy & Franke Engineering, Inc. WFAC Black Box Addition
PBK Project No. 230462 Alamo Colleges District
Pkg 1 - Issue for Construction  June 14, 2024 

Structural Demolition

02 41 16 - 3 

E If hazardous materials are discovered during removal operations, stop work and notify
Architect/Structural Engineer of Record and Owner; hazardous materials include regulated
asbestos containing materials, lead, PCB's, and mercury.

3.3 EXISTING UTILITIES

A Coordinate work with utility companies; notify before starting work and comply with their
requirements; obtain required permits.

B Protect existing utilities to remain from damage.
C Do not disrupt public utilities without permit from authority having jurisdiction.
D Do not close, shut off, or disrupt existing life safety systems that are in use without at least 7

days prior written notification to Owner.
E Do not close, shut off, or disrupt existing utility branches or take-offs that are in use without at

least 3 days prior written notification to Owner.
F Locate and mark utilities to remain; mark using highly visible tags or flags, with identification of

utility type; protect from damage due to subsequent construction, using substantial barricades if
necessary.

G Remove exposed piping, valves, meters, equipment, supports, and foundations of disconnected
and abandoned utilities.

H Prepare building demolition areas by disconnecting and capping utilities outside the demolition
zone; identify and mark utilities to be subsequently reconnected, in same manner as other
utilities to remain.

3.4 SELECTIVE DEMOLITION FOR ALTERATIONS

A Drawings showing existing construction and utilities are based on casual field observation and
existing record documents only.
1. Verify that construction and utility arrangements are as indicated.
2. Report discrepancies to Architect/Structural Engineer of Record before disturbing existing

installation.
3. Beginning of demolition work constitutes acceptance of existing conditions that would be

apparent upon examination prior to starting demolition.
B Remove existing work as indicated and as required to accomplish new work.

1. Remove items indicated on drawings.
C Services (Including but not limited to HVAC, Plumbing, Fire Protection, Electrical, and

Telecommunications ): Remove existing systems and equipment as indicated.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components.
2. Where existing active systems serve occupied facilities but are to be replaced with new

services, maintain existing systems in service until new systems are complete and ready
for service.

3. Verify that abandoned services serve only abandoned facilities before removal.
4. Remove abandoned pipe, ducts, conduits, and equipment, including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification.

D Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.
4. Patch as specified for patching new work.
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3.5 DEBRIS AND WASTE REMOVAL

A Remove debris, junk, and trash from site.
B Leave site in clean condition, ready for subsequent work.
C Clean up spillage and wind-blown debris from public and private lands.

END OF SECTION
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SECTION 02 41 19 – SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected site elements. 
2. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 

1. Section 31 10 00 "Site Clearing" for site clearing and removal of above- and below-grade 
improvements not part of selective demolition. 

2. Section 33 05 00 “Common Work Results for Utilities” for abandonment of utilities by 
removal or in place. 

1.3 DEFINITIONS 

A. Demolish or Remove: Detach items from existing construction and dispose of them off-site 
unless indicated to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, 
and deliver to Owner ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 
damage, prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise 
indicated to be salvaged or reinstalled. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 
methods and equipment to prevent damage to the item and surfaces; disposing of items unless 
indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and 
their contents, commemorative plaques and tablets, and other items of interest or value to 
Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 
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1. Inspect and discuss condition of construction to be selectively demolished. 
2. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress and avoid 
delays. 

3. Review requirements of work performed by other trades that rely on substrates exposed 
by selective demolition operations. 

4. Review areas where existing construction is to remain and requires protection. 

1.6 INFORMATIONAL SUBMITTALS 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures 
proposed for protecting individuals and property, for environmental protection, for dust control 
and, for noise control. Indicate proposed locations and construction of barriers. 

B. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending 
dates for each activity. Ensure Owner's building manager's and other tenants' on-site 
operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 
3. Coordination for shutoff, capping, and continuation of utility services. 
4. Use of site stairs 

C. Predemolition Photographs or Video: Show existing conditions of adjoining construction, 
including site items, that might be misconstrued as damage caused by demolition operations. 
Comply with Section 01 32 33 "Photographic Documentation." Submit before Work begins. 

D. Warranties: Documentation indicating that existing warranties are still in effect after completion 
of selective demolition. 

1.7 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 

1.8 FIELD CONDITIONS 

A. Owner will occupy portions of building or site immediately adjacent to selective demolition area. 
Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far 
as practical. 

C. Notify Architect and Engineer of discrepancies between existing conditions and Drawings before 
proceeding with selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in the 
Work. 

1. Hazardous materials will be removed by Owner before start of the Work. 
2. If suspected hazardous materials are encountered, do not disturb; immediately notify 

Architect and Owner. Hazardous materials will be removed by Owner under a separate 
contract. 

E. Storage or sale of removed items or materials on-site is not permitted. 
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F. Utility Service: Maintain existing utilities indicated to remain in service and protect them against 
damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

G. Notify warrantor on completion of selective demolition, and obtain documentation verifying that 
existing system has been inspected and warranty remains in effect. Submit documentation at 
Project closeout. 

1.9 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Materials for utility modification shall meet applicable TCEQ, AWWA, and local AHJ 
requirements and be suitable for use with utility material. 

B. Standards: Comply with ASSE A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective demolition 
operations. 

B. Review Project Record Documents of existing construction or other existing condition and 
hazardous material information provided by Owner. Owner does not guarantee that existing 
conditions are same as those indicated in Project Record Documents. 

C. Survey of Existing Conditions: Record existing conditions by use of measured drawings 
preconstruction photographs or video, and templates. 

1. Inventory and record the condition of items to be removed and salvaged. Provide 
photographs or video of conditions that might be misconstrued as damage caused by 
salvage operations. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 
protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems. 

1. Arrange to shut off utilities with utility operator. 
2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 
continuity of services/systems. 
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3.3 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 
injury to people and damage to adjacent property, buildings, and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area 
and to and from occupied portions of building. 

2. Provide temporary weather protection. 

B. Remove temporary barricades and protections where hazards no longer exist. 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 
construction and as indicated. Use methods required to complete the Work within limitations of 
governing regulations and as follows: 

1. Proceed with selective demolition systematically. 
2. Do not use cutting torches until work area is cleared of flammable materials. At 

concealed spaces, verify condition and contents of hidden space before starting flame-
cutting operations. Maintain portable fire-suppression devices during flame-cutting 
operations. 

3. Maintain adequate ventilation when using cutting torches. 
4. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and other 
adjacent occupied and used facilities. 

C. Work in Historic Areas: Selective demolition may be performed only in areas of Project that are 
not designated as historic. 

D. Removed and Salvaged Items: 

1. Clean salvaged items. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to Owner's storage area designated by Owner. 
5. Protect items from damage during transport and storage. 

E. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 
necessary to make item functional for use indicated. 

F. Existing Items to Remain: Protect construction indicated to remain against damage and soiling 
during selective demolition. When permitted by Architect, items may be removed to a suitable, 
protected storage location during selective demolition and cleaned and reinstalled in their 
original locations after selective demolition operations are complete. 
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3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to full depth at 
junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of 
areas being demolished, cut reinforcement, and then remove remainder of concrete. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 
construction and demolition waste landfill acceptable to authorities having jurisdiction and 
recycle or dispose of them. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 

B. Burning: Do not burn demolished materials. 

3.7 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 
demolition operations. Return adjacent areas to condition existing before selective demolition 
operations began. 

END OF SECTION 
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SECTION 03 10 00 - CONCRETE FORMING AND ACCESSORIES

PART 1  GENERAL

1.1 SECTION INCLUDES

A Formwork for cast-in-place concrete, with shoring, bracing and anchorage.
B Openings for other work.
C Form accessories.
D Form stripping.

1.2 RELATED REQUIREMENTS

A Section 03 20 00 - Concrete Reinforcing.
B Section 03 30 00 - Cast-in-Place Concrete.
C Section 05 12 00 - Structural Steel Framing:  Placement of embedded steel anchors and plates

in cast-in-place concrete.

1.3 REFERENCE STANDARDS

A ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

B ACI PRC-347 - Guide to Formwork for Concrete; 2014 (Reapproved 2021).
C ACI SPEC-117 - Specification for Tolerances for Concrete Construction and Materials; 2010

(Reapproved 2015).
D ACI SPEC-301 - Specifications for Concrete Construction; 2020.
E ASME A17.1 - Safety Code for Elevators and Escalators Includes Requirements for Elevators,

Escalators, Dumbwaiters, Moving Walks, Material Lifts, and Dumbwaiters with Automatic
Transfer Devices; 2019, with Errata (2021).

F ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

G COE CRD-C 572 - Handbook for Concrete and Cement Corps of Engineers Specifications for
Polyvinylchloride Waterstop; 1974.

H PS 1 - Structural Plywood; 2019.

1.4 SUBMITTALS

A See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B Shop Drawings:  Indicate pertinent dimensions, materials, bracing, and arrangement of joints

and ties.
C Suspended One-way, Two-way and Removeable Panormwork Shop Drawings:  Include

calculations or selections from manufacturer's prescriptive design tables that indicate
compliance with applicable building code and manufacturer's requirements.
1. Include the design engineer's stamp or seal on each sheet of shop drawings.

D Shop Drawings:  Indicate layout of prefabricated forms, including beams, drops and proposed
concrete pour breaks.

1.5 QUALITY ASSURANCE

A Designer Qualifications:  Design formwork under direct supervision of a Professional Structural
Engineer experienced in design of concrete formwork and licensed in Texas.
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B Maintain one copy of each installation standard on site throughout the duration of concrete
work.

1.6 DELIVERY, STORAGE, AND HANDLING

A Deliver prefabricated forms and installation instructions in manufacturer's packaging.
B Store prefabricated forms off ground in ventilated and protected manner to prevent deterioration

from moisture.

PART 2  PRODUCTS

2.1 FORMWORK - GENERAL

A Provide concrete forms, accessories, shoring, and bracing as required to accomplish cast-in-
place concrete work.

B Design and construct concrete that complies with design with respect to shape, lines, and
dimensions.

C Comply with applicable state and local codes with respect to design, fabrication, erection, and
removal of formwork.

D Comply with relevant portions of ACI CODE-318, ACI PRC-347, and ACI SPEC-301.

2.2 WOOD FORM MATERIALS

A Softwood Plywood:  PS 1, B-B High Density Concrete Form Overlay, Class I.
B Lumber:  Yellow Pine or equal  species; no. 2  grade; with grade stamp clearly visible.

2.3 REMOVABLE PREFABRICATED FORMS

A Manufacturers:
1. SureVoid Products, Inc :  www.surevoid.com/#sle.
2. Substitutions:  See Section 01 60 00 - Product Requirements.

B Preformed Steel Forms:  Minimum 16 gauge, 0.0598 inch thick, matched, tight fitting, stiffened
to support weight of concrete without deflection detrimental to tolerances and appearance of
finished surfaces.
1. Exposed concrete finish areas shall use New or Like New Preformed Steel Forms.

C Pan Type:  Steel, of size and profile indicated.
D Void Forms:  Moisture resistant treated paper faces, biodegradable, structurally sufficient to

support weight of wet concrete mix until initial set; 2 inches  2 inches  thick.  

2.4 FORMWORK ACCESSORIES

A Form Ties:  Removable  Removable  type, galvanized metal  galvanized metal , fixed  fixed 
length,  cone type,    cone type,  with waterproofing washer,     with waterproofing washer,  free
of defects that could leave holes larger than 1 inch  1 inch  in concrete surface. 

B Form Release Agent:  Capable of releasing forms from hardened concrete without staining or
discoloring concrete or forming bugholes and other surface defects, compatible with concrete
and form materials, and not requiring removal for satisfactory bonding of coatings to be applied.
1. Do not use materials containing diesel oil or petroleum-based compounds.
2. Products:

a. SpecChem, LLC; Bio Strip WB (water-based):  www.specchemllc.com/#sle.
b. W. R. Meadows, Inc; Duogard II  (water-based):  www.wrmeadows.com/#sle.
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c. Substitutions:  See Section 01 60 00 - Product Requirements.
C Form Release Agent:  Colorless mineral oil that will not stain concrete . 
D Filler Strips for Chamfered Corners:  Wood strip type; 3/4 x 3/4 inch size; maximum possible

lengths.  
E Dovetail Anchor Slot:  Galvanized steel, at least 22 gauge, 0.0299 inch  thick, foam filled ,

release tape sealed slots, anchors for securing to concrete formwork. 
F Flashing Reglets:  Galvanized steel , at least 22 gauge, 0.0299 inch  thick, longest possible

lengths, with alignment splines for joints, foam filled , release tape sealed slots, anchors for
securing to concrete formwork. 

G Nails, Spikes, Lag Bolts, Through Bolts, Anchorages:  Sized as required, of sufficient strength
and character to maintain formwork in place while placing concrete.

H Embedded Anchor Shapes, Plates, Angles and Bars: As specified in Section 05 12 00.
I Waterstops:  PVC, complying with COE CRD-C 572.

1. All horizontal and vertical construction joints shall contain a rubber water stop.
2. Configuration:  As indicated on drawings.
3. Size: As indicated on drawings. If not shown use 4" minimum bulb tee type.
4. Manufacturers:

a. BoMetals, Inc : www.bometals.com/#sle.
b. Greenstreak: www.usa.sika.com/en/construction/concrete/concrete-

accessories/waterstop-systems/pvc-waterstop/greenstreak-pvc-waterstop.html .
c. Substitutions:  See Section 01 60 00 - Product Requirements.

PART 3  EXECUTION

3.1 EXAMINATION

A Verify lines, levels and centers before proceeding with formwork.  Ensure that dimensions
agree with drawings.

3.2 EARTH FORMS

A Hand trim sides and bottom of earth forms.  Remove loose soil prior to placing concrete.

3.3 ERECTION - FORMWORK

A Erect formwork, shoring and bracing to achieve design requirements, in accordance with
requirements of ACI SPEC-301.

B Provide bracing to ensure stability of formwork.  Shore or strengthen formwork subject to
overstressing by construction loads.

C Arrange and assemble formwork to permit dismantling and stripping.  Do not damage concrete
during stripping.  Permit removal of remaining principal shores.

D Align joints and make watertight.  Keep form joints to a minimum.
E Obtain approval before framing openings in structural members that are not indicated on

drawings.
F Install void forms in accordance with manufacturer's recommendations.  Protect forms from

moisture or crushing.
G Coordinate this section with other sections of work that require attachment of components to

formwork.
H If formwork is placed after reinforcement, resulting in insufficient concrete cover over

reinforcement, request instructions from Architect/Structural Engineer of Record before
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proceeding.

3.4 APPLICATION - FORM RELEASE AGENT

A Apply form release agent on formwork in accordance with manufacturer's recommendations.
B Apply prior to placement of reinforcing steel, anchoring devices, and embedded items.
C Do not apply form release agent where concrete surfaces will receive special finishes or applied

coverings that are affected by agent.  Soak inside surfaces of untreated forms with clean water.
 Keep surfaces coated prior to placement of concrete.

3.5 REMOVAL OF FORMS

A Side forms of beams, walls and columns may be removed after cumulatively curing at not less
than 50 degrees F (10 degrees C) for 24 hours after placing concrete, provided concrete is
sufficiently hard to not be damaged by form removal operations, and provided curing and
protection operations are maintained.

B Wall, beam, joist and slab soffits may be removed when all of the following conditions are
satisfied:
1. Strength of concrete as shown by standard cylinder test has reached at least 2,500 psi

and at least 75% of specified design strength.
2. Concrete has cured at least 7 days (4 days for type 3 cement) or additional time as

required if during cold weather.
3. Soffit forms shall not be removed from members that are supporting any load such as

construction materials or shoring for floor or roof above unless it can be determined that
the member as sufficient strength to support such loading.

3.6 INSERTS, EMBEDDED PARTS, AND OPENINGS

A Provide formed openings where required for items to be embedded in passing through concrete
work.

B Locate and set in place items that will be cast directly into concrete.
C Coordinate with work of other sections in forming and placing openings, slots, reglets,

recesses, sleeves, bolts, anchors, other inserts, and components of other work.
D Position recessed anchor slots for brick veneer masonry anchors to spacing and intervals

specified in Section 04 26 13.
E Install accessories in accordance with manufacturer's instructions, so they are straight, level,

and plumb.  Ensure items are not disturbed during concrete placement.
F Install waterstops in accordance with manufacturer's instructions, so they are continuous

without displacing reinforcement.  Heat seal joints so they are watertight.
G Provide temporary ports or openings in formwork where required to facilitate cleaning and

inspection.  Locate openings at bottom of forms to allow flushing water to drain.
H Close temporary openings with tight fitting panels, flush with inside face of forms, and neatly

fitted so joints will not be apparent in exposed concrete surfaces.

3.7 FORM CLEANING

A Clean forms as erection proceeds, to remove foreign matter within forms.
B Clean formed cavities of debris prior to placing concrete.

1. Flush with water or use compressed air to remove remaining foreign matter.  Ensure that
water and debris drain to exterior through clean-out ports.
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2. During cold weather, remove ice and snow from within forms.  Do not use de-icing salts.
 Do not use water to clean out forms, unless formwork and concrete construction proceed
within heated enclosure.  Use compressed air or other means to remove foreign matter.

3.8 FORMWORK TOLERANCES

A Construct formwork to maintain tolerances required by ACI SPEC-117, unless otherwise
indicated.

B Construct and align formwork for elevator hoistway in accordance with ASME A17.1.
C Camber slabs and beams 1/4 inch per 10 feet.

3.9 FORMWORK FINISH

A Construct formwork in accordance with ACI 347, unless otherwise indicated.
B Refer to architectural drawings for exposure of formed surfaces.

1. The following defines class of finish:
a. Class A - Surfaces prominently exposed to public view where appearance is of

special importance, typically noted on architectural drawings as "exposed"
b. Class B - Coarse textured concerete formed surfaced intended to receive plaster,

stucco or wainscoting.
c. Class C - General standard for permanently exposed surfaces where other finishes

are not specified.
d. Class D - Minimal quality requirement for surfaces where roughness is not

objectionable, usually applied where surface will be permanently concealed.

3.10 FIELD QUALITY CONTROL

A An independent testing agency will perform field quality control tests, as specified in Section 01
40 00 - Quality Requirements.

B Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with
formwork design, and to verify that supports, fastenings, wedges, ties, and items are secure.

C Do not reuse wood formwork more than 2 times for concrete surfaces to be exposed to view.
 Do not patch formwork.

3.11 FORM REMOVAL

A Do not remove forms or bracing until concrete has gained sufficient strength to carry its own
weight and imposed loads.

B Loosen forms carefully.  Do not wedge pry bars, hammers, or tools against finish concrete
surfaces scheduled for exposure to view.

C Store removed forms to prevent damage to form materials or to fresh concrete.  Discard
damaged forms.

END OF SECTION
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SECTION 03 20 00 - CONCRETE REINFORCING

PART 1  GENERAL

1.1 SECTION INCLUDES

A Reinforcing steel for cast-in-place concrete.
B Supports and accessories for steel reinforcement.

1.2 RELATED REQUIREMENTS

A Section 03 10 00 - Concrete Forming and Accessories.
B Section 03 30 00 - Cast-in-Place Concrete.
C Section 04 20 00 - Unit Masonry:  Reinforcement for masonry.

1.3 REFERENCE STANDARDS

A ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

B ACI MNL-66 - ACI Detailing Manual; 2020.
C ACI SPEC-301 - Specifications for Concrete Construction; 2020.
D ASTM A82/A82M - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement;

2007.
E ASTM A184/A184M - Standard Specification for Welded Deformed Steel Bar Mats for Concrete

Reinforcement; 2019.
F ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for

Concrete Reinforcement; 2022.
G ASTM A996/A996M - Standard Specification for Rail-Steel and Axle-Steel Deformed Bars for

Concrete Reinforcement; 2016.
H ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire

Reinforcement, Plain and Deformed, for Concrete; 2022.
I AWS D1.4/D1.4M - Structural Welding Code - Steel Reinforcing Bars; 2018, with Amendment

(2020).
J CRSI (DA4) - Manual of Standard Practice; 2018, with Errata (2019).
K CRSI (P1) - Placing Reinforcing Bars, 10th Edition; 2019.

1.4 SUBMITTALS

A See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B Shop Drawings:  Comply with requirements of ACI MNL-66  Include bar schedules, shapes of

bent bars, spacing of bars, and location of splices.
C The Contractor shall obtain completely detailed shop drawings showing placement plans, bar

bending lists, etc.  Include the specific location and size of all accessories, chairs and bar
supports.  The Contractor shall carefully check these drawings, then submit them to the
Architect/Engineer. The Architect/Engineer may conduct limited spot checks aimed solely at
determining general comprehension of the design intent, then return them to the Contractor.
 The Contractor shall then carefully recheck the shop drawings and approve them prior to
fabrication.
1. NOTE:  Regardless of the fabricators standard policy or other industry standards of

practice, all straight and bent bars shall be tagged with the member mark.  If the fabricator
elects to use member marks other than those shown on the structural drawings, the
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members must also be labeled with the original engineer's member marks in addition to
those of the fabricator.

D The Engineer's spot check shall not relieve the Contractor from correcting, at his own expense,
any items that may thereafter be found not to comply with the plans and specifications.

E Manufacturer's Certificate:  Certify that reinforcing steel and accessories supplied for this
project meet or exceed specified requirements.

F Reports:  Submit certified copies of mill test report of reinforcement materials analysis.

1.5 QUALITY ASSURANCE

A Perform work of this section in accordance with ACI SPEC-301.

PART 2  PRODUCTS

2.1 REINFORCEMENT

A ALL REINFORCING (Unless noted otherwise)
1. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi).

a. Plain billet-steel bars.
B BEAM STIRRUPS and COLUMN TIES

1. Reinforcing Steel:  Deformed bars, ASTM A996/A996M Grade 40 (280), Type A.
C Steel Welded Wire Reinforcement (WWR):  Galvanized, deformed type;  ASTM

A1064/A1064M.
1. Form:  Flat Sheets.
2. WWR Style:  As indicated on drawings .

D Reinforcement Accessories:
1. Tie Wire:  Annealed, minimum 16 gauge, 0.0508 inch.
2. Chairs, Bolsters, Bar Supports, Spacers:  Sized and shaped for adequate support of

reinforcement during concrete placement.

2.2 RE-BAR SPLICING:

A Coupler Systems:  Mechanical devices for splicing reinforcing bars.
1. Comply with ACI CODE-318 steel reinforcing design strength requirements for splices in

tension and compression.
2. Products:

a. Dayton Superior Corporation :  www.daytonsuperior.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

B Dowel Bar Splicer with Dowel-Ins:  Mechanical devices for splicing reinforcing bars.
1. Comply with ACI CODE-318 steel reinforcing design strength requirements for splices in

tension and compression.
2. Products:

a. Dayton Superior Corporation :  www.daytonsuperior.com/#sle.
b. Substitutions:  See Section 01 60 00 - Product Requirements.

2.3 FABRICATION

A Fabricate concrete reinforcing in accordance with CRSI (DA4) - Manual of Standard Practice.
B Welding of reinforcement is not permitted.
C Locate reinforcing splices not indicated on drawings at point of minimum stress.

1. Review locations of splices with Architect/Structural Engineer of Record .
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PART 3  EXECUTION

3.1 PLACEMENT

A Place, support and secure reinforcement against displacement.  Do not deviate from required
position.

B Do not displace or damage vapor barrier.
C Accommodate placement of formed openings.

3.2 FABRICATION

A Reinforcing shall be fabricated in accordance with "Manual of Standard Building Code
Requirements for Reinforced Concrete" (ACI 318), latest edition.  The Contractor shall be
responsible for obtaining properly fabricated reinforcing and placing it properly.

B Reinforcing steel, at the time concrete is placed, shall be free from excessive rust, scale, dried
concrete, or other coatings that will destroy or reduce bond, in the opinion of the Engineer.

C Reinforcing steel shall be accurately shop bent and placed in position, securely tied or
supported to prevent movement during placing of concrete.  Field bends will not be permitted
without prior approval from Engineer.  Authorized field bends shall be performed cold; no
heating is permitted.   Spacer bars, supports and accessories are not scheduled but are to be
furnished and placed as described under MATERIALS paragraph in this Section.  Raising of
reinforcement (including welded wire fabric) during the pour will not be permitted.

3.3 CONCRETE COVER

A SUSPENDED STRUCTURES
1. Unless detailed otherwise on plans, reinforcing bars shall have concrete cover as follows:

a. Beam Stirrups; top, bottom and sides, 1-1/2".
b. Column ties and spirals, 1-1/2".
c. Concrete joists and slabs, 3/4".
d. Spread or spot footings, 3".

B SLAB AND BEAMS ON FILL
1. Chair and/or block reinforcing securely in position with concrete cover as follows:

a. Beam stirrups; top, 1-1/2", bottom and sides 3".
b. Slab bars; 1-1/2" from top.

2. Support reinforcing steel on concrete blocks or bricks spaced at approximately 4'-0" o.c. in
each direction.

3.4 SPLICES

A Necessary splices not shown on drawings or otherwise noted shall be in accordance with  ACI
specifications for bar sizes up to #11 size, but not less than 40 bar diameters.  Splices in bars
larger than #11 shall be made with approved thermal or mechanical coupling devices.  Welding
 wire fabric shall be lapped 1-1/2 meshes, with a minimum lap of 8".  All lap splices shall be
contact type secured with annealed tie wire.

3.5 SLAB OPENINGS

A Unless shown otherwise, at slab openings of 12" or less, spread main reinforcing around
opening.  At slab openings greater than 12", provide 2 #4x4'-0" bottom placed diagonally at
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each corner. At sides of openings, provide one full bar for each bar cut at opening.  No main
bars shall be cut without Engineer's approval.

3.6 CONDUITS IN SLABS

A Electrical and mechanical conduit in slabs or joists shall run under upper layer of reinforcing or
wire mesh; provide a minimum of 1-1/2" clear between conduits and between conduit and
parallel reinforcing.  Do not "bundle" conduits.  See CONCRETE FORMWORK Section for
thickened slab required at large conduits.

3.7 BEAM INTERSECTIONS

A Unless shown otherwise on plans, at corners, angle bends and at junction with other beams,
provide four #7x6'-0" “corner bars” (3 ft. each leg) , 2 top and 2 bottom.  For deep beams with
scheduled intermediate bars, provide matching 80 diameter corner bars” of the same size.    At
“T” intersection, place all “corner bars” so that one leg is in outside face of outside beam.

3.8 WALL INTERSECTIONS

A Unless shown otherwise, at corners, angle bends, and at junction with other walls, lap all
horizontal bars in both faces 30 diameters or use matching 80 diameter “Corner Bars”.

3.9 BEAM TO WALL CONNECTION

A Unless shown otherwise, where beam abuts or frames into concrete wall, extend beam bars 30
diameters into wall, or use 60 diameter dowels or 60 diameter “corner bars” with 30 diameter
embedment into both beam and wall; bar size and quantity shall match beam bars.  See
CONCRETE FORMWORK section for key seat at construction joint.

3.10 WALL ENDS

A Unless shown otherwise, where walls stop, position two (2) of the wall vertical bars at the end
of the wall; provided that vertical bars are #6 or larger.  If wall vertical bars are smaller that #6,
use 2 #6 at wall ends in lieu of wall vertical bars.  Provide #4 U-bars (30 diameter laps)
enclosing vertical bars at end faces, same spacing as horizontal bars.

3.11 OPENINGS IN CONCRETE WALLS

A Unless shown otherwise,  Add 2 #6 bars in each face over opening, extending 30 diameters
beyond limits of opening, and add 2#5x5'-0" placed diagonally at each corner of opening.
 Provide #4 U-bars (30 diameter laps) at end faces for each bar (horizontal or vertical)
interrupted by opening.  U-bars shall enclose horizontal or vertical bars at opening.

3.12 WALL DOWELS

A Unless shown otherwise, provide 60 diameter wall dowels from beam or footing to match the
size and spacing of all vertical bars in wall above; extend 30 diameters into wall.  At
construction joints, either continue all vertical bars or provide for 30 diameter laps of all vertical
bars into wall above.
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3.13 COLUMN DOWELS

A Unless shown otherwise, provide dowels from bottom of beams, piers, footings or walls to
match the size and quantity of bars scheduled in column above; extend 30 diameters into
column.  At construction joints, extend all vertical bars 30 diameters into column above; offset
bars on 1 to 6 slope to provide proper lapping of bars in column above.  If offset exceeds 3",
stop lower column bars and provide separate 60 diameter dowels as described under
“COLUMN DOWELS” above. Use contact lap splices as shown in details at column schedule.

3.14 COLUMN REINFORCEMENT

A Unless shown otherwise, provide scheduled ties along full length of vertical bars and dowels
except that at soffit down into column below and above construction joints, start first tie at one
half of scheduled tie spacing.  Also, unless shown otherwise, include scheduled ties in areas of
floor or roof framing members unless width of framing members exceeds width of column
above by at least 2" on all four faces.  Columns built into concrete walls shall be reinforced
same as scheduled column.  Two-piece ties shall be deformed bars only and minimum laps
shall be 12" for No.3 bars; 15" for No. 4 bars.  Terminate column vertical bars at an elevation of
3" below top of upper roof beam unless otherwise detailed; bars shall lap into upper roof beam
at least 30 diameters; provide 90 degree bend at bar ends as required to accomplish this.

3.15 COLUMN PIER CAPS

A At columns carried directly by footing piers, and/or other places indicated on plans, construct a
transitional pier cap extending from pier to column to allow accurate dowel or anchor bolt
setting.  Extend footing shaft reinforcing including hooping, to within 3" of top of plinth and make
double wrap at top.  Column dowels are as scheduled for column above.  If column dowels
occur outside of pier shaft hooping, provide “U” shaped ties (sizes, number, and spacing as
scheduled for column above) for all such dowels.

3.16 TOPPING REINFORCEMENT

A Reinforcement (including welded wire fabric) shall be chaired to proper depth as shown on
plans and sections.  Raising of reinforcement during pour is not acceptable.

B CONSTRUCTION JOINTS
C Provide and locate as necessary in CAST-IN-PLACE CONCRETE Section.
D All reinforcing shall continue through the joint.
E Add extra reinforcing if so directed by Engineer.

3.17 FIELD QUALITY CONTROL

A An independent testing agency, as specified in Section 01 40 00 - Quality Requirements, will
inspect installed reinforcement for compliance with contract documents before concrete
placement.

END OF SECTION
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE

PART 1  GENERAL

1.1 SECTION INCLUDES

A Concrete building frame members.
B Concrete for composite floor construction.
C Elevated concrete slabs.
D Floors and slabs on grade.
E Concrete shear walls, elevator shaft walls, and foundation walls.
F Joint devices associated with concrete work.
G Miscellaneous concrete elements, including equipment pads, equipment pits, light pole bases,

flagpole bases, thrust blocks, and manholes.
H Concrete curing.

1.2 RELATED REQUIREMENTS

A Section 03 10 00 - Concrete Forming and Accessories:  Forms and accessories for formwork.
B Section 03 20 00 - Concrete Reinforcing.
C Section 03 35 11 - Concrete Floor Finishes:  Densifiers, hardeners, applied coatings, and

polishing.
D Section 07 92 00 - Joint Sealants:  Products and installation for sealants and joint fillers for saw

cut joints and isolation joints in slabs.

1.3 REFERENCE STANDARDS

A ASTM C595/C595M  Standard Specification for Blended Hydraulic Cements - 2021 Edition,
July 15, 2021

B ACI CODE-318 - Building Code Requirements for Structural Concrete and Commentary; 2019
(Reapproved 2022).

C ACI PRC-211.1 - Selecting Proportions for Normal-Density and High Density-Concrete - Guide;
2022.

D ACI PRC-302.1 - Guide to Concrete Floor and Slab Construction; 2015.
E ACI PRC-304 - Guide for Measuring, Mixing, Transporting, and Placing Concrete; 2000

(Reapproved 2009).
F ACI PRC-305 - Guide to Hot Weather Concreting; 2020.
G ACI PRC-306 - Guide to Cold Weather Concreting; 2016.
H ACI PRC-308 - Guide to External Curing of Concrete; 2016.
I ACI SPEC-301 - Specifications for Concrete Construction; 2020.
J ASTM A185/A185M - Standard Specification for Steel Welded Wire Reinforcement, Plain, for

Concrete ; 2007 .
K ASTM A497/A497M - Standard Specification for Steel Welded Wire Reinforcement, Deformed,

for Concrete ; 2007 .
L ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2018.
M ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete

Specimens; 2021.
N ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete; 2023.
O ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement

Mortars (Using 2-in. or [50 mm] Cube Specimens); 2021.
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P ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2020.
Q ASTM C150/C150M - Standard Specification for Portland Cement; 2022.
R ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete; 2010a

(Reapproved 2016).
S ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing

Concrete; 2019.
T ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2019, with

Editorial Revision (2022).
U ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for

Use in Concrete; 2023, with Editorial Revision.
V ASTM C685/C685M - Standard Specification for Concrete Made by Volumetric Batching and

Continuous Mixing; 2017.
W ASTM C881/C881M - Standard Specification for Epoxy-Resin-Base Bonding Systems for

Concrete; 2020a.
X ASTM C1059/C1059M - Standard Specification for Latex Agents for Bonding Fresh to

Hardened Concrete; 2021.
Y ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout

(Nonshrink); 2020.
Z ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of

Hydraulic Cement Concrete; 2018.
AA ASTM D994/D994M - Standard Specification for Preformed Expansion Joint Filler for Concrete

(Bituminous Type); 2011 (Reapproved 2022).
BB ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving

and Structural Construction (Nonextruding and Resilient Bituminous Types); 2018.
CC ASTM D2103 - Standard Specification for Polyethylene Film and Sheeting; 2015.
DD ASTM E1155 - Standard Test Method for Determining FF Floor Flatness and FL Floor

Levelness Numbers; 2020.
EE ASTM E1155M - Standard Test Method for Determining FF Floor Flatness and FL Floor

Levelness Numbers (Metric); 2014.
FF ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used in Contact with

Soil or Granular Fill under Concrete Slabs; 2017 (Reapproved 2023).
GG COE CRD-C 513 - Handbook for Concrete and Cement Corps of Engineers Specifications for

Rubber Waterstops; 1974.
HH COE CRD-C 572 - Handbook for Concrete and Cement Corps of Engineers Specifications for

Polyvinylchloride Waterstop; 1974.
II ICRI 310.2R - Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings,

Polymer Overlays, and Concrete Repair; 2013.
NSF 61 - Drinking Water System Components - Health Effects; 2022, with Errata.

JJ NSF 372 - Drinking Water System Components - Lead Content; 2022.

1.4 SUBMITTALS

A See Section 01 30 00 - Administrative Requirements for submittal procedures.
B Mix Design: Submit mix design for each type of concrete proposed.
C Product Data:  Submit manufacturers' data on manufactured products showing compliance with

specified requirements and installation instructions.
1. For curing compounds, provide data on method of removal in the event of incompatibility

with floor covering adhesives.
D Mix Design:  Submit proposed concrete mix design.
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1. Indicate proposed mix design complies with requirements of ACI SPEC-301, Section 4 -
Concrete Mixtures.

2. Indicate proposed mix design complies with requirements of ACI CODE-318, Chapter 5 -
Concrete Quality, Mixing and Placing.

E Test Reports:  Submit report for each test or series of tests specified.
F Sustainable Design Submittal:  If any fly ash, ground granulated blast furnace slag, silica fume,

rice hull ash, or other waste material is used in mix designs to replace Portland cement, submit
the total volume of concrete cast in place, mix design(s) used showing the quantity of portland
cement replaced, reports showing successful cylinder testing, and temperature on day of pour if
cold weather mix is used.

1.5 QUALITY ASSURANCE

A Perform work of this section in accordance with ACI SPEC-301 and ACI CODE-318.
B Follow recommendations of ACI PRC-305 when concreting during hot weather.
C Follow recommendations of ACI PRC-306 when concreting during cold weather.

1.6 MOCK-UPS

A Construct and erect mock-up panel for architectural concrete surfaces indicated to receive
special treatment or finish as result of formwork.
1. Panel Size:  Sufficient to illustrate full range of treatment.
2. Panel Size:  6 by 6 feet.
3. Number of Panels:  Two.

B If requested by Architect/Structural Engineer of Record , cast concrete against mock-up panel.
 Obtain acceptance of resulting surface finish prior to erecting formwork.

PART 2  PRODUCTS

2.1 FORMWORK

A Comply with requirements of Section 03 10 00.

2.2 REINFORCEMENT MATERIALS

A Comply with requirements of Section 03 20 00.

2.3 CONCRETE MATERIALS

A Cement: ASTM C150, Type I - Normal  Portland type.
1. Acquire cement for entire project from same source.

B Cement: ASTM C150, Type II - Moderate  Portland type.
1. Acquire cement for entire project from same source.

C Cement: ASTM C150, Type III - High Early Strength  Portland type.
1. Acquire cement for entire project from same source.

D Cement: ASTM C150, Type V - Sulfate Resistant  Portland type.
1. Acquire cement for entire project from same source.

E Blended Cement: ASTM C595, Type IL Portland type.
1. Acquire cement for entire project from same source.

F Fine and Coarse Aggregates:  ASTM C33/C33M.
1. Acquire aggregates for entire project from same source.
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G Fly Ash: ASTM C618, Class C or F.
1. Fly Ash may not be combined in mix with Type IL Cement.

H Water:  ASTM C1602/C1602M; clean, potable, and not detrimental to concrete.

2.4 ADMIXTURES

A Do not use chemicals that will result in soluble chloride ions in excess of 0.1 percent by weight
of cement.

B High Range Water Reducing and Retarding Admixture:  ASTM C494/C494M Type G.
C High Range Water Reducing Admixture:  ASTM C494/C494M Type F.
D Water Reducing and Accelerating Admixture:  ASTM C494/C494M Type E.
E Water Reducing and Retarding Admixture:  ASTM C494/C494M Type D.
F Accelerating Admixture:  ASTM C494/C494M Type C.
G Retarding Admixture:  ASTM C494/C494M Type B.
H Water Reducing Admixture:  ASTM C494/C494M Type A.
I Shrinkage Reducing Admixture:

1. ASTM C494/C494M, Type S.
J Waterproofing Admixture:  Admixture formulated to reduce permeability to liquid water, with no

adverse effect on concrete properties.
1. Potable Water Contact Approval:  National Science Foundation (NSF) certification for use

on structures holding potable water, based on testing in accordance with NSF 61 and NSF
372

2. Products:
a. Aquafin, Inc :  www.aquafin.net/#sle.
b. Xypex Chemical Corporation; XYPEX Admix C-500:  www.xypex.com/#sle.

2.5 ACCESSORY MATERIALS

A Underslab Vapor Barrier (Slab on Grade):
1. Materials

a. Sheet Retarder: Polyolefin film, 15 mil thick minimum; able to maintain water vapor
permeance of 0.01 perms tested in accordance with mandatory conditioning tests per
ASTM E1745, Section 7.1 (7.1.1-7.1.5) , tensile strength conforming with ASTM
E1745 Class A and ACI 302.1R.

2. MANUFACTURERS / PRODUCTS
a. Henry Company; Fortifiber Moistop Ultra: www.henry.com.
b. Reef Industries / Vaporguard; www.reefindustries.com
c. Stego Industries LLC / Stego Wrap Vapor Barrier; www.stegoindustries.com. (Basis

of Design)
d. Reef Griffolyn "15 mil green" by Reef Industries
e. Substitutions: No substitutions.

B Non-Shrink Cementitious Grout:  Premixed compound consisting of nonmetallic aggregate,
cement, water reducing and plasticizing agents.
1. Minimum Compressive Strength at 48 Hours:  2,000 pounds per square inch.
2. Minimum Compressive Strength at 28 Days:  7,000 pounds per square inch.
3. Products containing aluminum powder are not permitted.
4. Flowable Products:

a. Dayton Superior Corporation: www.daytonsuperior.com/#sle.
b. Euclid Chemical Company; NS GROUT:  www.euclidchemical.com/#sle.
c. W. R. Meadows, Inc; Speed-E-Roc:  www.wrmeadows.com/#sle.
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d. Substitutions:  See Section 01 60 00 - Product Requirements.
5. Low-Slump, Dry Pack Products:

a. Euclid Chemical Company; DRY PACK GROUT:  www.euclidchemical.com/#sle.
b. Dayton Superior Corporation: www.daytonsuperior.com/#sle.
c. W. R. Meadows, Inc; PAC-IT:  www.wrmeadows.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

2.6 BONDING AND JOINTING PRODUCTS

A Latex Bonding Agent:  Non-redispersable acrylic latex, complying with ASTM C1059/C1059M,
Type II.
1. Products:

a. Euclid Chemical Company; AKKRO-7T:  www.euclidchemical.com/#sle.
b. SpecChem, LLC; Strong Bond Acrylic Bonder:  www.specchemllc.com/#sle.
c. W. R. Meadows, Inc; ACRY-LOK-:  www.wrmeadows.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

B Epoxy Bonding System:
1. Complying with ASTM C881/C881M and of Type required for specific application.
2. Products:

a. Euclid Chemical Company; DURAL FAST SET LV:  www.euclidchemical.com/#sle.
b. Dayton Superior Corporation: www.daytonsuperior.com/#sle.
c. SpecChem, LLC; SpecPoxy 1000, SpecPoxy 2000, SpecPoxy 3000, or SpecPoxy

3000FS:  www.specchemllc.com/#sle.
d. W. R. Meadows, Inc; Rezi-Weld Gel Paste, Rezi-Weld Gel Paste State, Rezi-Weld

1000:  www.wrmeadows.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

C Waterproofing Admixture Slurry:  Slurry coat of Portland cement, sand, and crystalline
waterproofing additive, mixed with water in proportions recommended by manufacturer to
achieve waterproofing at cold joints in concrete.
1. Products:

a. Aquafin, Inc :  www.aquafin.net/#sle.
b. W. R. Meadows, Inc; ADI-CON CW Plus:  www.wrmeadows.com/#sle.
c. Xypex Chemical Corporation; XYPEX Concentrate:  www.xypex.com/#sle.
d. Substitutions:  See Section 01 60 00 - Product Requirements.

D Waterstops:  Rubber, complying with COE CRD-C 513.
1. All construction joints, pour breaks, etc. with soil on one side or other shall have a

waterstop.  All waterstops are not shown on drawings.
a. Configuration: Ribbed with centerbulb
b. Size:  6".
c. Products:

1) Greenstreak Model 705.
2) Greenstreak Model 724 (for form saver).
3) Greestreak Model 698 (for base seal)
4) Greenstreak Model 667 (for retrofit systems)

d. Substitutions:  See Section 01 60 00 - Product Requirements.
E Reglets:  Formed steel sheet, galvanized, with temporary filler to prevent concrete intrusion

during placement.
1. Size:  As indicated on drawings.
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F Joint Filler:  Compressible asphalt mastic with felt facers, complying with ASTM D 994, 
thickness as indicated on drawings  and full depth of slab less 1/2 inch .

G Slab Construction Joint Devices:  Combination keyed joint form and screed, galvanized steel,
with rectangular or round knockout holes for conduit or rebar to pass through joint form at 6
inches on center; ribbed steel stakes for setting.

2.7 CURING MATERIALS

A Evaporation Reducer:  Liquid thin-film-forming compound that reduces rapid moisture loss
caused by high temperature, low humidity, and high winds; intended for application immediately
after concrete placement.
1. Products:

a. Dayton Superior Corporation :   www.daytonsuperior.com/#sle.
b. Euclid Chemical Company ; www.euclidchemical.com/#sle.
c. SpecChem, LLC; SpecFilm Concentrate or SpecFilm:  www.specchemllc.com/#sle.
d. W. R. Meadows, Inc ; Evapre or Evapre-RTU:  www.wrmeadows.com/#sle.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

B Curing Compound, Naturally Dissipating:  Clear, water-based, liquid membrane-forming
compound; complying with ASTM C309.
1. Product dissipates within 4 to 6 weeks.
2. Products:

a. Dayton Superior Corporation: www.daytonsuperior.com.
b. Euclid Chemical Company;  www.euclidchemical.com.
c. SpecChem, LLC; SpecRez: www.specchemllc.com.
d. W. R. Meadows, Inc; 1100-Clear: www.wrmeadows.com.
e. Substitutions:  See Section 01 60 00 - Product Requirements.

C Curing Compound, Non-Dissipating:  Liquid, membrane-forming, clear, nonyellowing acrylic;
complying with ASTM C309.
1. Vehicle:  Water-based.
2. Gloss:  Low.
3. Solids by Mass:  15 percent, minimum.
4. VOC Content:  OTC compliant.
5. Products:

a. Dayton Superior Corporation :   www.daytonsuperior.com/#sle.
b. LATICRETE International, Inc; Dress & Seal WB: www.laticrete.com/#sle.

D Moisture-Retaining Sheet:  ASTM C171.
1. Curing paper, regular.
2. Polyethylene film, white opaque, minimum nominal thickness of 4 mil, 0.004 inch.
3. White-burlap-polyethylene sheet, weighing not less than 3.8 ounces per square yard.

E Polyethylene Film:  ASTM D2103, 4 mil, 0.004 inch thick, clear.
F Water:  Potable, not detrimental to concrete.

2.8 CONCRETE MIX DESIGN

A Proportioning Normal Weight Concrete:  Comply with ACI PRC-211.1 recommendations.
B Concrete Strength:  Establish required average strength for each type of concrete on the basis

of field experience or trial mixtures, as specified in ACI SPEC-301.
1. For trial mixtures method, employ independent testing agency acceptable to

Architect/Structural Engineer of Record for preparing and reporting proposed mix designs.
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C Admixtures:  Add acceptable admixtures as recommended in ACI PRC-211.1 and at rates
recommended or required by manufacturer.

D Normal Weight Concrete:
1. Compressive Strength, when tested in accordance with ASTM C 39/C 39M at 28  days:

 3000 psi .
a. Fly Ash Content: Maximum 20 percent of cementitious materials by weight.

1) Fly Ash is not allowed in Type IL Cement mix designs.
b. Cement Content:  Minimum 470 lb per cubic yard .
c. Maximum Slump:  5 inches .+/- 1/2"

1) Slump shall be increased to 8 inches for drilled footings by means of chemical
admixtures.

d. Maximum Aggregate Size:
1) SLAB AND BEAMS ON FILL

(a) Unless detailed otherwise on plans maximum aggregate size shall be as
follows:
(1) Beams and slabs, 1".

E Control Low Strength Material (Flowable Fill):
1. Compressive Strength, when tested in accordance with ASTM C 39/C 39M at 28  days:  50

to 100 psi .
2. Cement Content:  Minimum 100 lb per cubic yard.
3. Fly Ash Content:  Minimum 300 lb per cubic yard.
4. Sand Content:  Minimum 2,600 lb per cubic yard.
5. Added Water Minimum 500 lb per cubic yard.

2.9 MIXING

A On Project Site:  Mix in drum type batch mixer, complying with ASTM C685/C685M.  Mix each
batch not less than 1-1/2 minutes and not more than 5 minutes.

B Transit Mixers:  Comply with ASTM C94/C94M.
C Adding Water:  If concrete arrives on-site with slump less than suitable for placement, do not

add water that exceeds the maximum water-cement ratio or exceeds the maximum permissible
slump.

PART 3  EXECUTION

3.1 EXAMINATION

A Verify lines, levels, and dimensions before proceeding with work of this section.
B Verify condition of substrate and adjacent materials under provisions of Section 01 40 00 -

Quality Requirements.

3.2 CONSTRUCTION JOINTS

A Provide in monolithic concrete framing so that not more than 400 cubic yards is placed in one
day and no side dimension of the section being concreted is greater than 150 feet.  Larger
areas shall be approved by the Engineer.

B Locate so as not to impair the strength of the structure, and coordinate the location and details
with the Architect/Engineer.  Location shall generally be near the middle of the spans of slabs
 and beams with wood or steel-formed soffits.  When soffits are formed with cardboard cartons,
locate construction joint on centerline of pier.
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C Provisions shall be made for transfer of shear and other forces through the joint.  Generally this
shall consists of forming horizontal  keyways at mid-depth, 1-1/2" deep X 1/3 of beam or slab
depth and allowing all reinforcing to continue through the joint.  Add extra reinforcing if so
directed by Engineer.

D Follow procedure for "Bonding new concrete to old", as described herein.
E Provide waterstops at all construction joints with soil or water on one side or other.

3.3 PREPARATION

A Formwork:  Comply with requirements of ACI SPEC-301. Design and fabricate forms to support
all applied loads until concrete is cured and for easy removal without damage to concrete.

B Verify that forms are clean and free of rust before applying release agent.
C Coordinate placement of embedded items with erection of concrete formwork and placement of

form accessories.
D Prepare existing concrete surfaces to be repaired according to ICRI 310.2R.
E Where new concrete is to be bonded to previously placed concrete, prepare existing surface by

cleaning and applying bonding agent in according to bonding agent manufacturer's instructions.
1. Use epoxy bonding system for bonding to damp surfaces, for structural load-bearing

applications, and where curing under humid conditions is required.
2. Use latex bonding agent only for non-load-bearing applications.

F Where new concrete with integral waterproofing is to be bonded to previously placed concrete,
prepare surfaces to be treated in accordance with waterproofing manufacturer's instructions.
Saturate cold joint surface with clean water, and remove excess water before application of
coat of waterproofing admixture slurry.  Apply slurry coat uniformly with semi-stiff bristle brush
at rate recommended by waterproofing manufacturer.

G In locations where new concrete is doweled to existing work, drill holes in existing concrete,
insert steel dowels and pack solid with non-shrink grout.

3.4 INSTALLING VAPOR RETARDER

A Install materials in accordance with manufacturer's instructions and ASTM E1643.
B Install vapor retarder with long dimension in direction of pour.
C Extend vapor retarder to the perimeter of the slab. If practicable, terminate it at approximately

the level of finish grade or slightly below, otherwise (a) at a point acceptable to the structural
engineer or (b) where obstructed by impediments, such as dowels, waterstops, or any other site
conditions requiring early termination of the vapor retarder. At the point of termination, seal
vapor retarder to the slab itself using Stego Crete Claw tape, per manufacturer's instructions.

D Overlap vapor retarder 6 inches where jointing is required. Seal with manufacturer’s tape.
E Seal all penetrations (including pipes) per manufacturer’s instructions.
F Penetrations through the vapor barrier are prohibited except reinforcing steel and permanent
G Repair damaged areas in accordance with manufacturer’s requirements.
H Contact the manufacturer's representative to coordinate a review of the vapor retarder

installation either by digital review or in person.

3.5 INSTALLING REINFORCEMENT AND OTHER EMBEDDED ITEMS

A Comply with requirements of ACI SPEC-301. Clean reinforcement of loose rust and mill scale,
and accurately position, support, and secure in place to achieve not less than minimum
concrete coverage required for protection.
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B Install welded wire reinforcement in maximum possible lengths, and offset end laps in both
directions.  Splice laps with tie wire.

C Verify that anchors, seats, plates, reinforcement and other items to be cast into concrete are
accurately placed, positioned securely, and will not interfere with concrete placement.

D Provide waterstop material at all joints below grade.

3.6 PLACING CONCRETE

A Place concrete in accordance with ACI PRC-304.
B Place concrete for floor slabs in accordance with ACI PRC-302.1.
C Notify Architect/Structural Engineer of Record not less than 24 hours prior to commencement of

placement operations.
D Ensure reinforcement, inserts, waterstops, embedded parts, and formed construction joint

devices will not be disturbed during concrete placement.
E Finish floors level and flat, unless otherwise indicated, within the tolerances specified below.
F Carbon Monoxide and Carbon Dioxide Exposure: General Contractor shall be responsible for

monitoring interior concrete floor exposure to excessive exhaust gases containing carbon
dioxide (CO2) or carbon monoxide (CO) during delivery, placement and finishing of concrete
and until concrete floor is protected by specified curing method.
1. CO2 levels shall not exceed 4,500 parts per million. CO levels shall not exceed 15 parts

per million at concrete surface within 5 feet of any source of exhaust gases.
a. Levels shall be monitored utilizing appropriate meter from company similar to CEA

Instruments, Inc., 16 Chestnut Street, Emerson, NJ 07630; Phone (201-967-5660);
2. Unvented combustion heaters shall not be in operation during concrete placement.
3. Limit combustion engine equipment inside building during concrete to only that equipment

necessary to place and finish concrete.
4. Only two concrete trucks shall be in building at any given time and under no circumstance

shall there be any earth moving equipment, dump trucks, grading equipment, or any other
motorized equipment in operation until after the interior concrete floor is placed and
protected by specified curing method.email:

3.7 SLAB JOINTING

A Locate joints as indicated on drawings or as submitted and approved by Architect/Engineer.
B Provide waterstop material per paragraph above at all joints below grade and joints shown to

have waterstop.
C Anchor joint fillers and devices to prevent movement during concrete placement.
D Isolation Joints:  Use preformed joint filler with removable top section for joint sealant, total

height equal to thickness of slab, set flush with top of slab.
E Load Transfer Construction and Contraction Joints:  Install load transfer devices as indicated;

saw cut joint at surface as indicated for contraction joints.
F Saw Cut Contraction Joints:  Saw cut joints before concrete begins to cool, within 4 to 12 hours

after placing; use 3/16 inch thick blade and cut at least 1 inch deep but not less than one
quarter (1/4) the depth of the slab.

G Construction Joints:  Where not otherwise indicated, use metal combination screed and key
form, with removable top section for joint sealant.

H Repair underslab vapor retarder damaged during placement of concrete reinforcing.  Repair
with vapor retarder material; lap over damaged areas minimum 6 inches  and seal watertight.

I Separate slabs on grade from vertical surfaces with joint filler.
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J Place joint filler in floor slab  pattern placement sequence.  Set top to required elevations.
 Secure to resist movement by wet concrete.

K Extend joint filler from bottom of slab to within 1/2 inch  of finished slab surface.  Conform to
Section 07 90 05  for finish joint sealer requirements.

L Install joint devices in accordance with manufacturer's instructions.
M Install construction joint devices in coordination with floor slab  pattern placement sequence.

 Set top to required elevations.  Secure to resist movement by wet concrete.
N Apply sealants in joint devices in accordance with Section 07 90 05 .
O Maintain records of concrete placement.  Record date, location, quantity, air temperature, and

test samples taken.
P Place concrete continuously between predetermined expansion, control, and construction

joints.
Q Do not interrupt successive placement; do not permit cold joints to occur.

3.8 FLOOR FLATNESS AND LEVELNESS

A Flatness and levelness tolerances for floors shall conform to the requirements set forth in ACI
117, "Standard Tolerances for Concrete Construction and Materials", particularly section 4.5.6
and 4.5.7.  Either of the following specifications is acceptable.
1. Face Floor Profile Numbers (F-Numbers):

a. CONVENTIONAL, BULL-FLOATED; Flatness Ff = 15 Level Fl = 13
b. CONVENTIONAL STRAIGHTEDGED; Flatness Ff = 20 Level Fl = 15
c. FLAT; Flatness Ff = 30  Level Fl = 20
d. VERY FLAT; Flatness Ff = 50  Level Fl = 30

2. 10-ft. Straightedge Method:
a. CONVENTIONAL, BULL-FLOATED; 1/2 in.
b. CONVENTIONAL, STRAIGHTEDGED; 5/16 in.
c. FLAT; 3/16 in.
d. VERY FLAT; 1/8 in.

B Unless noted otherwise, slab surfaces shall conform to the following criteria:
1. Offices, classrooms, corridors, etc:  FLAT.
2. Slabs (permanent or temporary) to be used as casting beds for job cast tilt walls. VERY

FLAT
3. Warehouses, storerooms, equipment rooms: STRAIGHTEDGED.
4. Sidewalks, plazas, pavement: BULL-FLOATED.
5. Gymnasium Floors: VERY FLAT

C Measure F(F) Floor Flatness and F(L) Floor Levelness in accordance with ASTM E1155 (ASTM
E1155M), within 48 hours after slab installation; report both composite overall values and local
values for each measured section.

D Correct the slab surface if composite overall value is less than specified and if local value is
less than two-thirds of specified value or less than F(F) 13/F(L) 10.

3.9 SEPARATE FLOOR TOPPINGS

A Prior to placing floor topping, roughen substrate concrete surface and remove deleterious
material.  Broom and vacuum clean.

B Place required dividers, edge strips, reinforcing, and other items to be cast in.
C Apply bonding agent to substrate in accordance with manufacturer's instructions.
D Place concrete floor toppings to required lines and levels.

1. Place topping in checkerboard panels not to exceed 20 feet in either direction.
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3.10 CONCRETE FINISHING

A Repair surface defects, including tie holes, immediately after removing formwork.
B Unexposed Form Finish:  Rub down or chip off fins or other raised areas 1/4 inch or more in

height.
C Exposed Form Finish:  Rub down or chip off and smooth fins or other raised areas 1/4 inch or

more in height.  Provide finish as follows:
1. Smooth Rubbed Finish:  Wet concrete and rub with carborundum brick or other abrasive,

not more than 24 hours after form removal.
D Concrete Slabs:  Finish to requirements of ACI PRC-302.1 and as follows:

1. Surfaces to Receive Thick Floor Coverings:  "Wood float" as described in ACI PRC-302.1;
thick floor coverings include quarry tile, ceramic tile, and Portland cement terrazzo with full
bed setting system.

2. Surfaces to Receive Thin Floor Coverings:  "Steel trowel" as described in ACI PRC-302.1;
thin floor coverings include carpeting, resilient flooring, seamless flooring, resinous matrix
terrazzo, thin set quarry tile, and thin set ceramic tile.

3. Other Surfaces to Be Left Exposed:  Trowel as described in ACI PRC-302.1, minimizing
burnish marks and other appearance defects.
a. Chemical Hardener:  See Section 03 35 11.

E In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains at
1:100 nominal.

3.11 CURING AND PROTECTION

A Comply with requirements of ACI PRC-308. Immediately after placement, protect concrete from
premature drying, excessively hot or cold temperatures, and mechanical injury.

B Maintain concrete with minimal moisture loss at relatively constant temperature for period
necessary for hydration of cement and hardening of concrete.
1. Normal concrete:  Not less than seven days.
2. High early strength concrete:  Not less than four days.

C Formed Surfaces:  Cure by moist curing with forms in place for full curing period.
D Surfaces Not in Contact with Forms:

1. Initial Curing:  Start as soon as free water has disappeared and before surface is dry.
 Keep continuously moist for not less than three days by water ponding, water-saturated
sand, water-fog spray, or saturated burlap.
a. Spraying:  Spray water over floor slab areas and maintain wet.

or
b. Saturated Burlap:  Saturate burlap-polyethylene and place burlap-side down over

floor slab areas, lapping ends and sides; maintain in place.
2. Final Curing:  Begin after initial curing but before surface is dry.

a. Moisture-Retaining Sheet:  Lap strips not less than 3 inches and seal with waterproof
tape or adhesive; secure at edges.
or

b. Curing Compound:  Apply in two coats at right angles, using application rate
recommended by manufacturer.
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3.12 FIELD QUALITY CONTROL

A An independent testing agency will perform field quality control tests, as specified in Section 01
40 00 - Quality Requirements.

B Provide free access to concrete operations at project site and cooperate with appointed firm.
C Concrete testing shall be at point of discharge.  If concrete it pumped concrete shall be tested

at the end of the discharge hose.  If deposited directly from truck test may be made at truck.
D Submit proposed mix design of each class of concrete to inspection and testing firm for review

prior to commencement of concrete operations.
E Compressive Strength Tests:  ASTM C 39/C 39M.  For each test, mold and cure four  concrete

test cylinders.  Obtain test samples for every 80 cu yd  or less of each class  of concrete placed
each day with a minimum of 50 cu yd between each test.

F Take one additional test cylinder during cold weather concreting, cured on job site under same
conditions as concrete it represents.

G Perform one slump test for each set of test cylinders taken, following procedures of ASTM
C143/C143M. Slump test shall be at point of discharge.

3.13 DEFECTIVE CONCRETE

A Test Results:  The testing agency shall report test results in writing to Architect/Structural
Engineer of Record and Contractor  within 24 hours of test.

B Defective Concrete:  Concrete not complying with required lines, details, dimensions,
tolerances or specified requirements.

C Repair or replacement of defective concrete will be determined by the Architect/Structural
Engineer of Record .  The cost of additional testing shall be borne by Contractor when defective
concrete is identified.

D Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express direction
of Architect/Structural Engineer of Record for each individual area.

3.14 PROTECTION

A Do not permit traffic over unprotected concrete floor surface until fully cured.

3.15 BELOW STRENGTH CONCRETE

A If the 28-day cylinder strengths fall below the specified strength, the concrete represented by
such test cylinders shall be considered unacceptable and subject to removal.  Consideration
will be given to the acceptance of such concrete if it can be demonstrated to the satisfaction of
the Engineer that the cylinder tests do not accurately represent the strength of the concrete in
place, or that the structure is fully capable of carrying the loads for which it was designed.  This
data may be obtained by a series of non-destructive tests and core tests in accordance with
ASTM C-42 of the concrete in place, and/or by load testing in accordance with applicable
codes.  All costs in connection with this additional testing and/or removal and replacement of
defective concrete shall be paid by the Contractor.

END OF SECTION



Gessner Engineering WFAC Blackbox Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 – Issue for Permit  June 14, 2024 
 

  

   
Miscellaneous Cast-In-Place Concrete 

03 30 53 – 1 

 

SECTION 03 30 53 - MISCELLANEOUS CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including reinforcement, concrete materials, mixture 
design, placement procedures, and finishes. 

B. Related Requirements: 

1. Section 31 20 00 "Earth Moving" for drainage fill under slabs-on-grade. 
2. Section 32 13 13 "Concrete Paving" for concrete pavement and walks. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: For each concrete mixture. 

1.4 QUALITY ASSURANCE 

A. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for production 
facilities and equipment. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. Comply with the following sections of ACI 301 unless modified by requirements in the Contract 
Documents: 

1. "General Requirements." 
2. "Formwork and Formwork Accessories." 
3. "Reinforcement and Reinforcement Supports." 
4. "Concrete Mixtures." 
5. "Handling, Placing, and Constructing." 

B. Comply with ACI 117. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615, Grade 60, deformed. 

B. Plain-Steel Wire: Not Allowed 
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C. Plain-Steel Welded-Wire Reinforcement: Not Allowed 

D. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet. 

2.3 CONCRETE MATERIALS 

A. Source Limitations: Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures 
from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: conforming to ASTM C 150, Type I, Type II, or Type III. 
2. Fly Ash: ASTM C 618, Class C or F. 

C. Normal-Weight Aggregate: ASTM C 33, 1-1/2-inch nominal maximum aggregate size. 

D. Air-Entraining Admixture: ASTM C 260. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and 
that do not contribute water-soluble chloride ions exceeding those permitted in hardened 
concrete. Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494, Type A. 
2. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 
3. Plasticizing and Retarding Admixture: ASTM C 1017, Type II. 

F. Water: ASTM C 94 

2.4 RELATED MATERIALS 

A. Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils thick; or plastic sheet, 
ASTM E 1745, Class C. 

B. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips. 

2.5 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for application to 
fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth. 

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water: Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B. 

2.6 CONCRETE MIXTURES 

A. Comply with ACI 301. 
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B. Normal-Weight Concrete: 

1. Minimum Compressive Strength:  3000 psi or as indicated at 28 days. 
2. Maximum W/C Ratio:  0.45 or as indicated. 
3. Slump Limit:  5 inches, plus or minus 1 inch. 
4. Air Content: Maintain within range permitted by ACI 301. 

2.7 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94 and 
ASTM C 1116, and furnish batch ticket information. 

1. When air temperature is above 75 deg F and below 90 95 deg F, reduce mixing and 
delivery time to a maximum of 60 minutes 

2. When air temperature is above 90 95 deg F, reduce mixing and delivery time to a 
maximum of 45 minutes. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94. Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not 
more than 5 minutes after ingredients are in mixer, before any part of batch is released. 

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each 
additional 1 cu. yd.. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating 
Projectidentification name and number, date, mix type, mix time, quantity, and amount of 
water added. Record approximate location of final deposit in structure. 

PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

A. Design, construct, erect, brace, and maintain formwork according to ACI 301. 

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining work 
that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

3.3 VAPOR-RETARDER INSTALLATION 

A. Install, protect, and repair vapor retarders according to ASTM E 1643; place sheets in position 
with longest dimension parallel with direction of pour. 

1. Lap joints 6 inches and seal with manufacturer's recommended adhesive or joint tape. 

3.4 STEEL REINFORCEMENT INSTALLATION 

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 
reinforcement. 

1. Reinforcement shall be accurately positioned and, unless otherwise shown or specified, 
shall be secured against displacement by using at intersection, annealed iron wire of not 
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less than No. 18 gauge or suitable metal clips. It shall be supported by plastic or metal 
chairs or spacers. 

2. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before 
placing concrete. 

3.5 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction/Expansion Joints: Install so strength and appearance of concrete are not impaired, 
at a spacing equal to twenty-four (24) times the thickness of the concrete in inches or at 
locations indicated or approved by Engineer. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness, as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each 
edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after applying 
surface finishes. Eliminate groover marks on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting 
action does not tear, abrade, or otherwise damage surface and before concrete develops 
random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated. 

3.6 CONCRETE PLACEMENT 

A. Comply with ACI 301 for placing concrete. 

B. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301. 

C. Consolidate concrete with mechanical vibrating equipment according to ACI 301. 

D. Equipment Bases and Foundations: 

1. Coordinate sizes and locations of concrete bases with actual equipment provided. 
2. Construct concrete bases 6 inches high unless otherwise indicated; and extend base not 

less than 6 inches in each direction beyond the maximum dimensions of supported 
equipment unless otherwise indicated or unless required for seismic anchor support. 

3. Minimum Compressive Strength:  3500 psi or as indicated at 28 days. 
4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 

install dowel rods on 18-inch centers around the full perimeter of concrete base. 
5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete 

base, and anchor them into structural concrete substrate. 
6. Prior to pouring concrete, place and secure anchorage devices. Use setting drawings, 

templates, diagrams, instructions, and directions furnished with items to be embedded. 
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7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper 
attachment to supported equipment. 

3.7 FINISHING FORMED SURFACES 

A. Chamfer edges by grinding or dry rubbing. 

B. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes 
and defects repaired and patched. Remove fins and other projections exceeding 1/2 inch. 

1. Apply to concrete surfaces not exposed to public view. 

C. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum number of seams. Repair and patch tie 
holes and defective areas. Remove fins and other projections exceeding 1/8 inch. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be 
covered with a coating or covering material applied directly to concrete. 

D. Rubbed Finish: Apply the following rubbed finish, defined in ACI 301, to smooth-formed-finished 
as-cast concrete where indicated: 

1. Smooth-rubbed finish. 
2. Grout-cleaned finish. 
3. Cork-floated finish. 

E. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces unless otherwise indicated. 

3.8 FINISHING UNFORMED SURFACES 

A. General: Comply with ACI 302.1R for screeding, restraightening, and finishing operations for 
concrete surfaces. Do not wet concrete surfaces. 

B. Screed surfaces with a straightedge and strike off. Begin initial floating using bull floats or 
darbies to form a uniform and open-textured surface plane before excess moisture or 
bleedwater appears on surface. 

1. Do not further disturb surfaces before starting finishing operations. 

C. Scratch Finish: Apply scratch finish to surfaces indicated and surfaces to receive concrete floor 
topping or mortar setting beds for ceramic or quarry tile, portland cement terrazzo, and other 
bonded cementitious floor finishes unless otherwise indicated. 

D. Float Finish: Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to 
floor and slab surfaces to be covered with fluid-applied or sheet waterproofing, fluid-applied or 
direct-to-deck-applied membrane roofing, or sand-bed terrazzo. 

E. azzo. 
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F. Trowel Finish: Apply a hard trowel finish to surfaces indicated and to floor and slab surfaces 
exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a 
cleavage membrane, paint, or another thin film-finish coating system. 

G. Trowel and Fine-Broom Finish: Apply a partial trowel finish, stopping after second troweling, to 
surfaces indicated and to surfaces where ceramic or quarry tile is to be installed by either 
thickset or thinset methods. Immediately after second troweling, and when concrete is still 
plastic, slightly scarify surface with a fine broom. 

H. weling, and when concrete is still plastic, slightly scarify surface with a fine broom. 

I. Slip-Resistive Broom Finish: Apply a slip-resistive finish to surfaces indicated and to exterior 
concrete platforms, steps, and ramps. Immediately after float finishing, slightly roughen 
trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route. 

3.9 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot-
weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations. Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

C. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface. 

D. Curing Methods: Cure formed and unformed concrete for at least seven days by one or a 
combination of the following methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover 
for curing concrete, placed in widest practicable width, with sides and ends lapped at 
least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven 
days. Immediately repair any holes or tears during curing period, using cover material 
and waterproof tape. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 
within three hours after initial application. Maintain continuity of coating and repair 
damage during curing period. 

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions. Recoat areas subjected to heavy rainfall within three hours after initial 
application. Repeat process 24 hours later and apply a second coat. Maintain continuity 
of coating and repair damage during curing period. 
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5. n three hours after initial application. Repeat process 24 hours later and apply a second 
coat. Maintain continuity of coating and repair damage during curing period. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

B. Tests: Perform according to ACI 301. 

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 1 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 
cu. yd. or fraction thereof. 

END OF SECTION 
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SECTION 04 05 00 - COMMON WORK RESULTS FOR MASONRY

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes:
1. Mortar and grout for masonry assemblies.
2. Ties and anchors.
3. Embedded flashing.
4. Penetrating water repellents.
5. Miscellaneous masonry accessories.
6. Cleaning exposed unit masonry surfaces.

B. Related Sections: 
1. Section 04 01 20 - Maintenance of Unit Masonry : Cleaning of Masonry.
2. Section 04 20 00 - Unit Masonry: Brick veneer unit masonry.
3. Section 04 72 00 - Cast Stone Masonry.
4. Section 05 50 00 - Metal Fabrications: Steel embeds and lintels.
5. Section 07 92 00 - Joint Sealants: Sealants for control and expansion joints.

1.3 REFERENCE STANDARDS:

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

B. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2023a.

C. ASTM A580/A580M - Standard Specification for Stainless Steel Wire; 2018.

D. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2022.

E. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement;
2022.

F. ASTM A996/A996M - Standard Specification for Rail-Steel and Axle-Steel Deformed Bars for
Concrete Reinforcement; 2016.

G. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023.

H. ASTM B32 - Standard Specification for Solder Metal; 2020.

I. ASTM B117 - Standard Practice for Operating Salt Spray (Fog) Apparatus; 2019.

J. ASTM B370 - Standard Specification for Copper Sheet and Strip for Building Construction;
2022.

K. ASTM C5 - Standard Specification for Quicklime for Structural Purposes; 2018.

L. ASTM C91/C91M - Standard Specification for Masonry Cement; 2023.

M. ASTM C114 - Standard Test Methods for Chemical Analysis of Hydraulic Cement; Current
Edition.

N. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2018.

O. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

P. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2018.
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Q. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial
Revision.

R. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2024.

S. ASTM C476 - Standard Specification for Grout for Masonry; 2023.

T. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete; 2019.

U. ASTM C780 - Standard Test Methods for Preconstruction and Construction Evaluation of
Mortars for Plain and Reinforced Unit Masonry; 2023.

V. ASTM C954 - Standard Specification for Steel Drill Screws for the Application of Gypsum Panel
Products or Metal Plaster Bases to Steel Studs From 0.033 in. (0.84 mm) to 0.112 in. (2.84
mm) in Thickness; 2018.

W. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete;
2016.

X. ASTM C1019 - Standard Test Method for Sampling and Testing Grout for Masonry; 2020.

Y. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing; 2017 (Reapproved 2023).

Z. ASTM D1056 - Standard Specification for Flexible Cellular Materials-Sponge or Expanded
Rubber; 2020.

AA. ASTM D2000 - Standard Classification System for Rubber Products in Automotive Applications;
2018.

BB. ASTM D2287 - Standard Classification System and Basis for Specification for Nonrigid Vinyl
Chloride Polymer and Copolymer Molding and Extrusion Compounds; Current Edition.

CC. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata (2024).

1.4 DEFINITIONS

A. Very Low Pressure Spray: Under 100 psi (690 kPa).

B. Low Pressure Spray: 100 to 400 psi (690 to 2750 kPa); 4 to 6 gpm (0.25 to 0.4 L/s).

1.5 SUBMITTALS

A. Product Data: For each type of product indicated.

B. Mix design for mortar and grout shall be submitted for review.

C. Supplier’s certificates indicating materials comply with the specifications below. They shall
include, but are not necessarily limited to:
1. Aggregates.
2. Cement.
3. Admixtures.

D. Shop Drawings:
1. For the following:

a. Fabricated Flashing: Detail corner units, end-dam units, and other special
applications.

E. Samples for Initial Selection:
1. Colored mortar.
2. Weep holes/vents.

F. Samples for Verifications:
1. For each type and color of the following:

a. Pigmented and colored-aggregate mortar. Make samples using same sand and
mortar ingredients to be used on Project.

b. Weep holes and vents.
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c. Accessories embedded in masonry.

G. Material Certificates:
1. For each type and size of the following:

a. Cementitious materials. Include brand, type, and name of manufacturer.
b. Preblended, dry mortar mixes. Include description of type and proportions of

ingredients.
c. Grout mixes. Include description of type and proportions of ingredients.
d. Anchors, ties, and metal accessories.

H. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and
equipment to be used to comply with requirements.

1.6 QUALITY ASSURANCE

A. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including
color for exposed masonry, from single manufacturer for each cementitious component and
from single source or producer for each aggregate.

B. Mockups:
1. Mockup Wall:

a. Build mockup of typical wall area as indicated on Drawings.
2. Sample Panel:

a. Construct an approximate 48 inch wide by 48 inch high panel for representation of
completed masonry, joint tooling, design details, and workmanship. Comply with
requirements in Section 01 40 00 - Quality Requirements  for mockups.

C. Pre-installation Conference: Conduct conference at Project site to comply with requirements in
Section 01 31 00 - Project Management and Coordination.

D. Tests and Inspections:
1. All tests and inspections herein are to be performed by an independent testing laboratory

approved by the building official.
2. Mortar and grout tests:

a. At the beginning of masonry work, at least one (1) test sample each of mortar and
grout shall be taken on three (3) successive working days, then once per week with at
least one sample taken for each 5,000 square feet of wall area, or fraction thereof:
1) Test specimens shall be made in accordance with ASTM C1019 for grout and

ASTM C780 for mortar.
2) Test specimens shall be continuously stored in moist air until tested.
3) Mortar shall show a compressive strength of not less than 1,800 psi at 28 days.

Grout shall show a compressive strength of not less than 2,000 psi at 28 days.

E. Paint Remover Manufacturer Qualifications: Firm having minimum five (5) years’ documented
experience who regularly engages in producing masonry cleaners, and with factory authorized
service representatives who are available for consultation and site inspection, preconstruction
product testing, and onsite assistance.

F. Chemical Cleaner Manufacturer Qualifications: Firm having minimum five (5) years’
documented experience who is regularly engaged in producing masonry cleaners that have
been used for similar applications with successful results, and with factory authorized service
representatives who are available for consultation and site inspection, preconstruction product
testing, and onsite assistance.

G. Cleaning Program:
1. Prepare a written cleaning program that describes cleaning process in detail, including

materials, methods, and equipment to be used; protection of surrounding materials; and
control of runoff during operations. Include provisions for supervising worker performance
and preventing damage:
a. If materials and methods other than those indicated are proposed for any phase of

cleaning work, add a written description of such materials and methods, including
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evidence of successful use on comparable projects and demonstrations to show their
effectiveness.

H. Mockups:
1. Prepare mockups of cleaning on existing surfaces to demonstrate aesthetic effects and to

set quality standards for materials and execution:
a. Clean an area approximately 25 square feet (2.3 sq. m) for each type of masonry and

surface condition:
1) Test cleaners and methods on samples of adjacent materials for possible

adverse reactions. Do not test cleaners and methods known to have deleterious
effect.

2) Allow a waiting period of not less than seven (7) days after completion of sample
cleaning to permit a study of sample panels for negative reactions.

b. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such
deviations in writing.

I. Pre-Installation Conference:
1. Conduct conference at Project site:

a. Verify masonry cleaning equipment and facilities needed to make progress and avoid
delays.

b. Materials, material application, and sequencing.
c. Cleaning program.
d. Coordination with building occupants.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

B. Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

C. Deliver pre-blended, dry mortar mix in moisture-resistant containers designed for use with
dispensing silos. Store pre-blended, dry mortar mix in delivery containers on elevated
platforms, under cover, and in a dry location or in covered weatherproof dispensing silos.

D. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.

PART 2 PRODUCTS

2.1 MORTAR AND GROUT MATERIALS

A. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color
indicated.
1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C114.

B. Hydrated Lime: ASTM C207, Type N or S as indicated in masonry section.

C. Portland Cement-Lime Mix: Packaged blend of Portland cement and hydrated lime,complying
with specified requirements and containing no other ingredients.

D. Colored Portland Cement-Lime Mixs: Packaged blend of Portland cement and hydrated lime
and mortar pigments, complying with specified requirements and containing no other
ingredients.
1. Manufacturers listed whose products meet or exceed the specifications are approved for

use in the Work. Other manufacturers must have a minimum of five (5) years’ experience
manufacturing products meeting or exceeding the specifications and comply with Division
01 requirements regarding substitutions to be considered.
a. CEMEX.
b. LafargeHolcim.
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c. Lehigh Hanson.

E. Masonry Cement: ASTM C91/C91M .

F. Quicklime: ASTM C5 .

G. Lime Putty:
1. Made from hydrated lime or quicklime:

a. If made from quicklime, other than processed pulverized quicklime, slake lime and
then screen through a No. 16 mesh sieve. Before using, store and protect slaked and
screened lime putty for not less than 10 days.

b. Processed pulverized quicklime shall be slaked for not less than 48 hours, and shall
be cool when used.

c. Lime putty prepared from hydrated lime may be used immediately after mixing.
d. Lime putty prepared from quicklime or pulverized quicklime shall have a plasticity

figure, after slaking and screening, of not less than 200, and shall weigh not less than
83 pounds per cubic foot. Lime putty prepared from hydrated lime shall conform to
ASTM C207 , Type S.

H. Aggregate:
1. For mortar: ASTM C144 .
2. For grout: ASTM C404 .

I. Admixtures:
1. Cold Weather Admixture:

a. Non-chloride, non-corrosive, accelerating admixture complying with ASTM
C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar
of composition indicated:
1) Manufacturers listed whose products meet or exceed the specifications are

approved for use in the Work. Other manufacturers must have a minimum of five
(5) years’ experience manufacturing products meeting or exceeding the
specifications and comply with Division 01 requirements regarding substitutions
to be considered.
(a) BASF Corporation.
(b) Euclid Chemical.
(c) GCP Applied Technologies.

2) Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures.

J. Mortar Pigments:
1. Natural and synthetic iron oxides and chromium oxides compounded for use in mortar

mixes and complying with ASTM C979/C979M . Use only pigments with a record of
satisfactory performance in masonry mortar:
a. Manufacturers listed whose products meet or exceed the specifications are approved

for use in the Work. Other manufacturers must have a minimum of five (5) years’
experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered.
1) Davis Colors.
2) Lanxess Corporation.
3) Solomon Colors, Inc.

b. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures.

K. Water: Potable.

2.2 MORTAR MIXES

A. General:
1. Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders,

water-repellent agents, antifreeze compounds, or other admixtures unless otherwise
indicated:
a. Do not use calcium chloride in mortar.
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b. Use masonry cement or mortar cement mortar unless otherwise indicated.
c. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed

to view, regardless of weather conditions, to ensure that mortar color is consistent.

B. Pre-Blended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients
before delivering to Project site.
1. Manufacturers listed whose products meet or exceed the specifications are approved for

use in the Work. Other manufacturers must have a minimum of five (5) years’ experience
manufacturing products meeting or exceeding the specifications and comply with Division
01 requirements regarding substitutions to be considered.
a. SPEC MIX Preblended Mortar Mix, by E-Z Mix, Inc.

2. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures.

C. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide Type N as
indicated in related Section.

D. Pigmented Mortar:
1. Use colored cement product or select and proportion pigments with other ingredients to

produce color required. Do not add pigments to colored cement products:
a. Pigments shall not exceed ten percent (10%) of portland cement by weight.
b. Pigments shall not exceed five percent (5%) of masonry cement or mortar cement by

weight.

E. Colored-Aggregate Mortar:
1. Produce required mortar color by using colored aggregates and natural color or white

cement as necessary to produce required mortar color:

F. Mortar shall be made with admixtures that are proportioned, added and mixed in strict
accordance with manufacturer's directions.

G. Mortar mix shall be proportioned by volume; one-part portland cement, not less than 1/4-part
nor more than 1/2-part lime putty, and sand totaling not less than 2-1/4 nor more than three (3)
times sum of volumes of cement and lime used:
1. Total clay content shall not exceed 2 percent of sand content or six percent 6 percent of

cement content.

2.3 GROUT MIXES

A. Grout for Unit Masonry: Comply with ASTM C476 .
1. Grout shall have a 28-day compressive strength of not less than 2,000 psi (14 MPa).

Proportion by volume and with sufficient water to produce consistency for pouring without
segregation so that grout will flow into masonry joints.

2. Proportion by volume and with sufficient water to produce consistency for pouring without
segregation so that grout will flow into masonry joints.

B. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that complies
with TMS 402/602  for dimensions of grout spaces and pour height.
1. Fine Grout:

a. One-part portland cement, to which may be added not more than 1/10 part lime putty,
and three-parts sand.

b. Fine grout shall be used for all grout spaces less than 3 inches wide.
2. Coarse Grout:

a. One-part portland cement, to which may be added not more than 1/10 part lime putty,
three-parts sand, and not less than one-part nor more than two-parts pea gravel (3/8
inch maximum aggregate size).

b. Coarse grout shall be used in grout spaces 3 inches wide or more.

C. Grout Additive:
1. Sika Grout Aid admixture to grout at the rate of 1 pound per 100 pounds cementitious

material.
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2.4 REINFORCEMENT

A. Masonry Joint Reinforcement, General: ASTM A951/A951M .
1. Masonry joint reinforcement used in exterior walls shall be hot-dipped galvanized,

conforming to ASTM A153/A153M, Class B, minimum coating of 1.5 ounce for square
foot.

B. Masonry Joint Reinforcement for Veneers Anchored with Seismic Masonry-Veneer Anchors:
Single 0.187-inch diameter, hot-dip galvanized, carbon-steel continuous wire.

C. Reinforcing Bars:
1. Uncoated Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60

(Grade 420).

D. Reinforcing Bar Positioners:
1. Wire units designed to fit into mortar bed joints spanning masonry unit cells and to hold

reinforcing bars in center of cells. Form units from 0.148 inch (3.77 mm) steel wire, hot dip
galvanized after fabrication. Provide units designed for number of bars indicated:

2. Manufacturers:
a. Manufacturers listed whose products meet or exceed the specifications are approved

for use in the Work. Other manufacturers must have a minimum of five (5) years’
experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered.
1) Heckmann Building Products, Inc.
2) Hohmann & Barnard, Inc.
3) Wire-Bond.

2.5 TIES AND ANCHORS

A. General:
1. Sheet Metal Anchors and Ties - ASTM A1008/A1008M:

a. Sheet metal anchors and ties used in exterior walls shall be hot-dipped galvanized,
conforming to ASTM A153/A153M, Class B.

B. Wire Ties and Anchors:
1. General:

a. Provide ties and anchors made from materials complying with the following unless
otherwise indicated:
1) Stainless Steel Wire: ASTM A580/A580M , Type 306.

2. Individual Wire Ties:
a. W-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches (50

mm) long.
b. Wire: Fabricate from #9AWG corrosion resistant wire.

C. Adjustable Masonry-Veneer Anchors:
1. General:

a. Provide anchors that allow vertical adjustment but resist tension and compression
forces perpendicular to plane of wall, for attachment over sheathing to wood or metal
studs, and as follows:
1) Structural Performance Characteristics: Capable of withstanding a 100 lbf load

in both tension and compression without deforming or developing play in excess
of 0.05 inch.

2. Contractor's Option:
a. Unless otherwise indicated, provide any of the following types of anchors:

1) Screw-attached, masonry-veneer anchors: Units consisting of a wire tie and a
metal anchor section.

2) Manufacturers listed whose products meet or exceed the specifications are
approved for use in the Work. Other manufacturers must have a minimum of five
(5) years’ experience manufacturing products meeting or exceeding the
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specifications and comply with Division 01 requirements regarding substitutions
to be considered.
(a) Heckmann Building Products, Inc.
(b) Hohman & Barnard.

3) Anchor Section: Rib-stiffened, sheet metal plate with screw holes top and
bottom, 2-3/4 inches wide by 3 inches high; with projecting tabs having slotted
holes for inserting vertical legs of wire tie specially formed to fit anchor section.

4) Anchor Section: Sheet metal plate, 1-1/4 inches wide by 6 inches long, with
screw holes top and bottom and with raised rib-stiffened strap, 5/8 inch wide by
5-1/2 inches long, stamped into center to provide a slot between strap and plate
for inserting wire tie.

5) Anchor Section: Gasketed sheet metal plate, 1-1/4 inches wide by 6 inches long,
with screw holes top and bottom; top and bottom ends bent to form pronged legs
of length to match thickness of insulation or sheathing; and raised rib-stiffened
strap, 5/8 inch wide by 6 inches long, stamped into center to provide a slot
between strap and plate for inserting wire tie. Provide anchor manufacturer's
standard, self-adhering, modified bituminous gaskets manufactured to fit behind
anchor plate and extend beyond pronged legs.

6) Anchor Section: Corrosion-resistant, self-drilling, eye-screw designed to receive
wire tie. Eye-screw has spacer that seats directly against framing and is same
thickness as sheathing and has gasketed washer head that covers hole in
sheathing.

7) Fabricate sheet metal anchor sections and other sheet metal parts from 0.075
inch thick, steel sheet, galvanized after fabrication.

8) Wire Ties: Triangular, rectangular, or T-shaped wire ties fabricated from 0.187
inch diameter, hot-dip galvanized steel wire.

3. Polymer-coated, steel drill screws for steel studs:
a. ASTM C954 except manufactured with hex washer head and neoprene or EPDM

washer, No. 10 diameter by length required to penetrate steel stud flange with not
less than three (3) exposed threads, and with organic polymer coating with salt-spray
resistance to red rust of more than 800 hours per ASTM B117 :
1) Products are subject to compliance with requirements; available products that

may be incorporated into the Work include, but are not limited to, the following:
(a) ITW Buildex: Teks Maxiseal with Climaseal finish.
(b) Leland Industries Inc.: Master Drillers with DT2000 Longlife Coating and

Master Seal Bonded Washer.
(c) Elco: Dril-Flex with Stalgard finish.

4. Stainless-steel drill screws for steel studs:
a. Proprietary fastener consisting of carbon-steel drill point and 300 Series stainless-

steel shank, complying with ASTM C954 except manufactured with hex washer head
and neoprene or EPDM washer, No. 10 diameter by length required to penetrate
steel stud flange with not less than three (3) exposed threads:
1) Products are subject to compliance with requirements; available products that

may be incorporated into the Work include, but are not limited to, the following:
(a) ITW Buildex: Teks Scots.

2.6 MISCELLANEOUS ANCHORS

A. Unit Type Inserts in Concrete: Cast-iron or malleable-iron wedge-type inserts.

B. Dovetail Slots in Concrete: Furnish dovetail slots with filler strips, of slot size indicated,
fabricated from 0.034 inch galvanized steel sheet.

2.7 EMBEDDED FLASHING MATERIALS

A. Provide metal flashing complying with SMACNA's "Architectural Sheet Metal Manual" and/or
Section 07 62 00 - Roof Related Sheet Metal and as follows:
1. Stainless Steel: ASTM A240/A240M , Type 304, 0.016 inch thick.
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2. Copper: ASTM B370, Temper H00, cold-rolled copper sheet, 16 ounces per square foot
weight or 0.0216 inch thick or ASTM B370 , Temper H01, high-yield copper sheet, 12
ounces per square foot weight or 0.0162 inch thick.

3. Fabricate continuous flashings in sections 96 inches long minimum, but not exceeding 12
feet. Provide splice plates at joints of formed, smooth metal flashing.

4. Fabricate through-wall metal flashing embedded in masonry from copper, with ribs at 3
inch intervals along length of flashing to provide an integral mortar bond:
a. Products are subject to compliance with requirements; available products that may be

incorporated into the Work include, but are not limited to, the following:
1) Cheney Flashing Company: Cheney Flashing (Dovetail).
2) Keystone Flashing Company, Inc: Keystone 3-Way Thruwall Flashing.

b. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .
5. Fabricate through-wall flashing with snaplock receiver on exterior face where indicated to

receive counterflashing.
6. Fabricate through-wall flashing with drip edge unless otherwise indicated. Fabricate by

extending flashing 1/2 inch out from wall, with outer edge bent down 30 degrees and
hemmed.

7. Fabricate through-wall flashing with sealant stop unless otherwise indicated. Fabricate by
bending metal back on itself 3/4 inch at exterior face of wall and down into joint 1/4 inch to
form a stop for retaining sealant backer rod.

8. Fabricate metal drip edges and sealant stops for ribbed metal flashing from plain metal
flashing of same metal as ribbed flashing and extending at least 3 inches into wall with
hemmed inner edge to receive ribbed flashing and form a hooked seam. Form hem on
upper surface of metal so that completed seam will shed water.

9. Metal Drip Edge: Fabricate from stainless steel. Extend at least 3 inches into wall and 1/2
inch out from wall, with outer edge bent down 30 degrees and hemmed.

10. Metal sealant stop: Fabricate from stainless steel. Extend at least 3 inches into wall and
out to exterior face of wall. At exterior face of wall, bend metal back on itself for 3/4 inch
and down into joint 1/4 inch to form a stop for retaining sealant backer rod.

11. Metal expansion-joint strips: Fabricate from stainless steel to shapes indicated.

B. Flexible Flashing:
1. Use one of the following unless otherwise indicated:

a. Copper-Laminated Flashing: 5 ounces per square foot copper sheet bonded between
two (2) layers of glass-fiber cloth. Use only where flashing is fully concealed in
masonry:
1) Products are subject to compliance with requirements; available products that

may be incorporated into the Work include, but are not limited to, the following:
(a) Hohmann & Barnard, Inc.
(b) Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .

b. Asphalt-Coated Copper Flashing: 7 ounces per square foot copper sheet coated with
flexible asphalt. Use only where flashing is fully concealed in masonry:
1) Products are subject to compliance with requirements; available products that

may be incorporated into the Work include, but are not limited to, the following:
(a) Advanced Building Products Inc.
(b) Hohmann & Barnard, Inc.
(c) Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .

2) Accessories: Provide preformed corners, end dams, other special shapes, and
seaming materials produced by flashing manufacturer.

C. Application:
1. Unless otherwise indicated, use the following:

a. Where flashing is indicated to receive counterflashing, use metal flashing.
b. Where flashing is indicated to be turned down at or beyond the wall face, use metal

flashing.
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c. Where flashing is partly exposed and is indicated to terminate at the wall face, use
metal flashing with a drip edge with a sealant stop or flexible flashing with a metal
sealant stop.

d. Where flashing is fully concealed, use flexible flashing.

D. Solder and Sealants for Sheet Metal Flashings:
1. Solder for stainless steel: ASTM B32 , Grade Sn60, with acid flux of type recommended by

stainless-steel sheet manufacturer.
2. Solder for copper: ASTM B32 , Grade Sn50, 50 percent tin and 50 percent lead.

E. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products
or products recommended by flashing manufacturer for bonding flashing sheets to each other
and to substrates.

2.8 LIQUID SURFACE TREATMENTS

A. Penetrating Water Repellent:
1. Clear, chemically reactive, waterborne solution of inorganic silicate or siliconate materials

and proprietary components, odorless, that penetrates, hardens, and densifies concrete
surfaces:

2. Manufacturers:
a. Manufacturers listed whose products meet or exceed the specifications are approved

for use in the Work. Other manufacturers must have a minimum of five (5) years’
experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered.
1) Moxie International Inc.

b. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .
3. Basis of Design: Moxie Shield 1400 Surface Sealer or Moxie Shield Shield 1300 Brick

Sealer as manufactured by Moxie International Inc.

2.9 MISCELLANEOUS MASONRY ACCESSORIES

A. Compressible Filler: Premolded filler strips complying with ASTM D1056 , Grade 2A1;
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene
urethane.

B. Preformed Control Joint Gaskets: Made from styrene-butadiene-rubber compound, complying
with ASTM D2000, designation M2AA-805 or PVC, complying with ASTM D2287, Type
PVC-65406 and designed to fit standard sash block and to maintain lateral stability in masonry
wall; size and configuration as indicated.

C. Bond-Breaker Strips: Asphalt-saturated, organic roofing felt complying with ASTM
D226/D226M, Type I (No. 15 asphalt felt).

D. Weep/Vent Products - Use one of the following unless otherwise indicated:
1. Wicking Material: Absorbent rope, made from cotton or UV-resistant synthetic fiber, 1/4

inch to 3/8 inch in diameter, in length required to produce 2 inch exposure on exterior and
18 inches in cavity. Use only for weeps.

2. Round Plastic Weep/Vent Tubing: Medium-density polyethylene, 3/8 inch OD by 4 inches
long.

3. Rectangular Plastic Weep/Vent Tubing: Clear butyrate, 3/8 inch by 1-1/2 inches by 3-1/2
inch.

4. Mesh Weep/Vent:
a. Free-draining mesh; made from polyethylene strands, full height and width of head

joint and depth 1/8 inch less than depth of outer wythe; in color selected from
manufacturer's standard:

b. Manufacturers listed whose products meet or exceed the specifications are approved
for use in the Work. Other manufacturers must have a minimum of five (5) years’
experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered.
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1) Mortar Net Solutions.
c. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .

E. Cavity Drainage Material:
1. Free draining mesh, made from polymer strands that will not degrade within the wall

cavity.
2. Manufacturers: Specifications are based on products of manufacturers named as the

Basis of Design. Manufacturers listed whose products meet or exceed the specifications
are approved for use in the Work. Other manufacturers must have a minimum of five (5)
years’ experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered.
a. Advanced Building Products Inc.
b. Heckmann Building Products, Inc.
c. Hohmann & Barnard, Inc.
d. Mortar Net Solutions.
e. Wire-Bond.

3. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .
4. Configuration:

a. Strips, full depth of cavity and 10 inches (250 mm) high, with dovetail shaped notches
7 inches (175 mm) deep that prevent clogging with mortar droppings.

2.10 CLEANING MATERIALS (VERIFY WITH LOCAL ORDINANCE)

A. Water: Potable.

B. Hot Water: Water heated to a temperature of 140 degrees F to 160 degrees F (60 degrees C to
71 degrees C).

C. Detergent Solution - Job Mixed: Solution prepared by mixing two cups (0.5 L) of tetrasodium
pyrophosphate (TSPP), 1/2 cup (125 mL) of laundry detergent, and 20 quarts (20 L) of hot
water for every five gallons (20 L) of solution required.

D. Mold, Mildew, and Algae Remover - Job Mixed: Solution prepared by mixing two cups (0.5 L) of
tetrasodium pyrophosphate (TSPP), five quarts (5 L) of five percent (5%) sodium hypochlorite
(bleach), and 15 quarts (15 L) of hot water for every five gallons (20 L) of solution required.

E. Non-Acidic Gel Cleaner:
1. Gel formulation, with pH between six (6) and nine (9) that contains detergents with

chelating agents and is specifically formulated for cleaning masonry surfaces:
2. Manufacturers: Specifications are based on products of manufacturers named as the

Basis of Design. Manufacturers listed whose products meet or exceed the specifications
are approved for use on the Project. Other manufacturers must have a minimum of five (5)
years’ experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered:
a. AHI Supply Co.
b. PROSOCO, Inc.

3. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .

F. Non-Acidic Liquid Cleaner:
1. Mildly alkaline liquid cleaner formulated for removing mold, mildew, and other organic

soiling from ordinary building materials, including polished stone, brick, aluminum,
plastics, and wood:

2. Manufacturers: Specifications are based on products of manufacturers named as the
Basis of Design. Manufacturers listed whose products meet or exceed the specifications
are approved for use on the Project. Other manufacturers must have a minimum of five (5)
years’ experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered:
a. AHI Supply Co.
b. Diedrich Technologies, Inc.
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c. PROSOCO, Inc.
3. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .

G. Mild acid cleaner containing no muriatic (hydrochloric), hydrofluoric, or sulfuric acid; or
ammonium bifluoride or chlorine bleaches:
1. Manufacturers: Specifications are based on products of manufacturers named as the

Basis of Design. Manufacturers listed whose products meet or exceed the specifications
are approved for use on the Project. Other manufacturers must have a minimum of five (5)
years’ experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered:
a. AHI Supply, Inc.
b. Diedrich Technologies, Inc.; a division of Sandell Construction Solutions.
c. PROSOCO, Inc.

2. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .

H. Acidic masonry cleaner composed of hydrofluoric acid or ammonium bifluoride blended with
other acids, detergents, wetting agents, and inhibitors:
1. Manufacturers: Specifications are based on products of manufacturers named as the

Basis of Design. Manufacturers listed whose products meet or exceed the specifications
are approved for use on the Project. Other manufacturers must have a minimum of five (5)
years’ experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered:
a. AHI Supply Co.
b. American Building Restoration Products, Inc.
c. PROSOCO, Inc.

2. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .

I. One-Part Limestone Acidic Cleaner: Manufacturer's standard one-part acidic formulation for
cleaning limestone.
1. Manufacturers: Specifications are based on products of manufacturers named as the

Basis of Design. Manufacturers listed whose products meet or exceed the specifications
are approved for use on the Project. Other manufacturers must have a minimum of five (5)
years’ experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered:
a. AHI Supply Co.
b. American Building Restoration Products, Inc.
c. PROSOCO, Inc.

2. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .

J. Two-part chemical cleaner system consisting of potassium - or sodium hydroxide based,
alkaline prewash cleaner and acidic afterwash cleaner that does not contain hydrofluoric acid:
1. Manufacturers: Specifications are based on products of manufacturers named as the

Basis of Design. Manufacturers listed whose products meet or exceed the specifications
are approved for use in the Work. Other manufacturers must have a minimum of five (5)
years’ experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered:
a. AHI Supply Co.
b. Diedrich Technologies, Inc.
c. PROSOCO, Inc.

2. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .

2.11 CHEMICAL CLEANING SOLUTIONS

A. Dilute chemical cleaners with water to produce solutions not exceeding concentration
recommended in writing by chemical cleaner manufacturer.

B. Acidic Cleaner Solution for Non-Glazed Masonry and Unpolished Stone :
1. Dilute acidic cleaner with water to produce hydrofluoric acid content of three percent (3%)

or less, but not greater than that recommended in writing by chemical-cleaner
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manufacturer:
a. Stones: Use only on unpolished granite, unpolished dolomite marble, and siliceous

sandstone.

C. Acidic Cleaner for Galzed Masonry Glazed Masonry and Polished Stone:
1. Dilute acidic cleaner with water to concentration demonstrated by testing that does not

etch, or otherwise damage glazed or polished surface, but not greater than that
recommended in writing by chemical-cleaner manufacturer:
a. Stones: Use only on polished granite and polished dolomite marble.

2.12 MASKING MATERIALS

A. Liquid Strippable Masking Agent:
1. Liquid, film forming, strippable masking material for protecting glass, metal, glazed

masonry, and polished stone surfaces from damaging effects of acidic and alkaline
masonry cleaners:

2. Manufacturers: Specifications are based on products of manufacturers named as the
Basis of Design. Manufacturers listed whose products meet or exceed the specifications
are approved for use on the Project. Other manufacturers must have a minimum of five (5)
years’ experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered:
a. American Building Restoration Products, Inc.
b. Price Research, Ltd.
c. PROSOCO, Inc.

3. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .

PART 3 EXECUTION

3.1 PROJECT CONDITIONS

A. Protection of Masonry:
1. During construction, cover tops of walls, projections, and sills with waterproof sheeting at

end of each day's work. Cover partially completed masonry when construction is not in
progress:
a. Extend cover a minimum of 24 inches down both sides of walls and hold cover

securely in place.
b. Where one wythe of multi-wythe masonry walls is completed in advance of other

wythes, secure cover a minimum of 24 inches down face next to unconstructed wythe
and hold cover in place.

B. Stain Prevention:
1. Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or

painted. Immediately remove grout, mortar, and soil that come in contact with such
masonry:
a. Protect base of walls from rain-splashed mud and from mortar splatter by spreading

coverings on ground and over wall surface.
b. Protect sills, ledges, and projections from mortar droppings.
c. Protect surfaces of window and door frames, as well as similar products with painted

and integral finishes, from mortar droppings.
d. Turn scaffold boards near the wall on edge at the end of each day to prevent rain

from splashing mortar and dirt onto completed masonry.

C. Cold-Weather Requirements:
1. Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on

frozen substrates. Remove and replace unit masonry damaged by frost or by freezing
conditions. Comply with cold-weather construction requirements contained in TMS
402/602:
a. Cold-weather cleaning: Use liquid cleaning methods only when air temperature is 40

degrees F and higher and will remain so until masonry has dried, but not less than 7
days after completing cleaning.
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D. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
TMS 402/602.

3.2 COORDINATION

A. Build openings and chases for heating, plumbing, electrical ducts, pipes, and conduits into
masonry walls as necessary. Install bolts, toggles, flashings, beams, anchors, hangers, nailing
strips, wall plugs, and frames as necessary:
1. Coordinate related work incorporating installation of work to prevent subsequent cutting

and patching.
2. Coordinate installation of steel reinforcement for reinforced masonry.
3. Coordinate dampproofing, waterproofing, and air infiltration membrane activities with

masonry construction.
4. Coordinate placement of concrete in masonry beams, lintels, soffits, and pilasters.

3.3 EXAMINATION

A. Examine conditions for compliance with requirements for installation tolerances and other
conditions affecting performance of the work:
1. For the record, prepare written report, endorsed by installer, listing conditions detrimental

to performance of the work.
2. Verify foundations are within tolerances specified.
3. Verify reinforcing dowels are properly placed.
4. Verify substrates are free of substances that impair mortar bond.

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual
locations of piping connections.

C. Proceed with installation after correcting unsatisfactory conditions.

3.4 MORTAR AND GROUT

A. Mixing Mortar and Grout
1. Accurately measure materials in suitably calibrated devices; shovel measurements are not

acceptable. Each 94 pound sack of Portland cement will be considered as 1 cubic foot.
2. Place sand, cement, and water in mixer, in that order, and mix for at least 2 minutes. Add

lime putty and continue mixing as long as necessary to secure a uniform mass, but in no
case less than 10 minutes.

3. Use mixers of at least o1 sack capacity; batches requiring fractional sacks will not be
permitted unless cement is weighed for each batch.

B. Grouting Procedures
1. As specified in Related Section(s).

C. Retempering
1. When necessary to retemper mortar, add water and remix; retempering by dashing water

over mortar will not be permitted.
2. Any mortar that is unused within 30 minutes after initial mixing and any mortar that has

begun to set shall not be used.

D. Defective Mortar or Grout
1. Should the strength of mortar or grout fall below that specified, remainder of Work shall be

adjusted to reach required strength. Work in place representing inferior grout and mortar
and indicating a strength less than the minimum specified shall be tested by taking and
testing core samples. Number and location of cores shall be determined by Structural
Engineer.

2. Should compression tests of cores fail to meet required strength, masonry shall be
deemed to be defective and shall be removed and replaced at no cost to Owner.

3. Costs relative to taking and testing of core samples shall be paid by Owner and will be
deducted from Contract amount. Cost of patching core holes shall be borne by Contractor.
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3.5 INSTALLATION, GENERAL

A. Construct masonry veneer in compliance with TMS 402/602.

B. Thickness: Build single wythe walls to actual widths of masonry units, using units of widths
indicated.

C. Build chases and recesses to accommodate items specified in this and other Sections.

D. Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match the construction immediately adjacent to opening.

E. Use full-size units without cutting if possible. If cutting is required to provide a continuous
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp,
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut
units with cut surfaces and, where possible, cut edges concealed.

F. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and
textures:
1. Mix units from several pallets or cubes as they are placed.

G. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry.

H. All masonry shall be laid true, level, plumb, and as indicated on Drawings.

3.6 TOLERANCES, GENERAL

A. Dimensions and Locations of Elements:
1. For dimensions in cross section or elevation do not vary by more than plus 1/2 inch or

minus 1/4 inch.
2. For location of elements in plan do not vary from that indicated by more than plus or minus

1/2 inch.
3. For location of elements in elevation do not vary from that indicated by more than plus or

minus 1/4 inch in a story height or 1/2 inch total.

B. Lines and Levels:
1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1/4

inch in 10 feet, or 1/2 inch maximum.
2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary

from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2 inch maximum.
3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet,

3/8 inch in 20 feet, or 1/2 inch maximum.
4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet, 1/4
inch in 20 feet, or 1/2 inch maximum.

5. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet, 3/8 inch
in 20 feet, or 1/2 inch maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4
inch in 10 feet, or 1/2 inch maximum.

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more
than 1/16 inch except due to warpage of masonry units within tolerances specified for
warpage of units.

C. Joints:
1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch,

with a maximum thickness limited to 1/2 inch; do not vary from bed-joint thickness of
adjacent courses by more than 1/8 inch.

2. For exposed bed joints, do not vary from bed joint thickness of adjacent courses by more
than 1/8 inch (3 mm).

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch
(9 mm) or minus 1/4 inch (6 mm).
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4. For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch. Do not vary from adjacent bed-joint and head-joint thicknesses by more than 1/8
inch.

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line by
more than 1/16 inch from one masonry unit to the next.

3.7 LAYING MASONRY, GENERAL REQUIREMENTS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in
running bond. Do not use units with less than nominal 4 inch (100 mm) horizontal face
dimensions at corners or jambs.

C. Stopping and Resuming Work: Stop work by stepping back units in each course from those in
course; do not tooth. When resuming work, clean masonry surfaces that are to receive mortar,
remove loose masonry units and mortar, and wet brick if required before laying fresh masonry.

D. Built-in Work: As construction progresses, build in items specified. Fill in solidly with masonry
around built-in items.

E. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

F. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.

G. Fill all cores in hollow CMU with grout.

3.8 MORTAR BEDDING AND JOINTING

A. Lay masonry units as indicated in appropriate Section.

B. Set stone and cast stone trim units in full bed of mortar with full vertical joints. Fill dowel,
anchor, and similar holes.
1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear

water.
2. Allow cleaned surfaces to dry before setting.
3. Wet joint surfaces thoroughly before applying mortar.
4. Rake out mortar joints for pointing with sealant.

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.

D. Cut joints flush for masonry walls to receive plaster or other direct applied finishes (other than
paint) unless otherwise indicated.

E. Cut joints flush where indicated to receive waterproofing, cavity wall insulation, or air barriers
unless otherwise indicated.

3.9 MASONRY JOINT REINFORCEMENT

A. Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm)
on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a minimum of 6 inches
(150 mm).
1. Space reinforcement not more than 16 inches (406 mm) o.c.
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and

parapet walls.
3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings

and extending 12 inches (305 mm) beyond opening in addition to continuous
reinforcement.

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.



PBK Architects, Inc. WFAC Black Box Addition
PBK Project No. 230462  Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

Common Work Results for Masonry
04 05 00 - 17 

C. Provide continuity at wall intersections by using prefabricated T shaped units.

D. Provide continuity at corners by using prefabricated L shaped units.

E. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns,
offsets, column fireproofing, pipe enclosures, and other special conditions.

3.10 ANCHORED VENEERS

A. Ties and Anchors: Extend ties and anchors a minimum 1-1/2 inches (38 mm) into veneer but
with at least a 5/8-inch (16 mm) cover on outside face.

B. Provide not less than 1/2 inch of airspace between back of masonry veneer and face of
masonry:
1. Keep airspace clean of mortar droppings and other materials during construction. Bevel

beds away from airspace, to minimize mortar protrusions into airspace. Do not attempt to
trowel or remove mortar fins protruding into airspace.

3.11 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

A. Anchor masonry to structural steel and concrete where masonry abuts or faces structural steel
or concrete to comply with the following:
1. Provide an open space not less than 2 inches wide between masonry and structural steel

or concrete unless otherwise indicated. Keep open space free of mortar and other rigid
materials.

2. Anchor masonry with anchors embedded in masonry joints and attached to
structure.Space anchors as indicated, but not more than 24 inches o.c. vertically and 36
inches o.c. horizontally.

3. Anchor masonry with anchors embedded in masonry joints and attached to structure.

B. Anchor veneers to concrete masonry backup with masonry anchor ties and veneer ties as
indicated on the Drawings. Comply with the following requirements:
1. Embed anchor ties in masonry joints as indicated on Drawings.
2. Fasten veneer ties to masonry backup through loops of anchor ties projecting from

masonry surface.
3. Space anchors ties as indicated, but not more than 12 inches o.c. vertically and 12 inches

o.c. horizontally, with not less than one (1) anchor for each 1 square foot of wall area.
Install additional anchors at openings and at intervals, not exceeding 8 inches (203 mm),
around perimeter.

3.12 ANCHORING MASONRY VENEERS

A. Anchor masonry veneers to wall framing and concrete backup with seismic masonry-veneer
anchors to comply with the following requirements:
1. Fasten screw-attached and seismic anchors through sheathing to wall framing and to

concrete backup with metal fasteners of type indicated. Use two (2) fasteners unless
anchor design only uses one (1) fastener.

2. Insert slip-in anchors in metal studs as sheathing is installed. Provide one (1) anchor at
each stud in each horizontal joint between sheathing boards.

3. BIA Technical Notes 28B recommends 2 inches (50 mm) of air space. Wider air spaces
require closer tie spacing.

4. Locate anchor sections to allow maximum vertical differential movement of ties up and
down.

5. Space anchors as indicated, but not more than 18 inches o.c. vertically and 24 inches o.c.
horizontally, with not less than one (1) anchor for each 2 square feet of wall area. Install
additional anchors within 12 inches of openings and at intervals, not exceeding 8 inches,
around perimeter.

6. Space anchors as indicated, but not more than 16 inches o.c. vertically and 24 inches o.c.
horizontally with not less than one (1) anchor for each 3-1/2 square feet of wall area.
Install additional anchors within 12 inches of openings and at intervals, not exceeding 36
inches, around perimeter.
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3.13 CONTROL AND EXPANSION JOINTS

A. Install expansion joint materials in unit masonry as masonry progresses. Do not allow materials
to span expansion joints without provision to allow for in-plane wall or partition movement.

B. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a
compressible filler of width required for installing sealant and backer rod specified in Section 07
92 00 - Joint Sealants , but not less than 3/8 inch:
1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry.

3.14 LINTELS

A. Provide steel lintels where indicated.

B. Provide masonry lintels where shown and where openings of more than 24 inches (610 mm) for
block size units are shown without structural steel or other supporting lintels.

C. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.

3.15 FLASHING, WEEPS, CAVITY DRAINAGE, AND VENTS

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges,
other obstructions to downward flow of water in wall, and where indicated. Install vents at shelf
angles, ledges, and other obstructions to upward flow of air in cavities, and where indicated.
1. Install flashing as follows unless otherwise indicated:

a. Prepare masonry surfaces so they are smooth and free from projections that could
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on
sloping bed of mortar and cover with mortar. Before covering with mortar, seal
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing
manufacturer.

b. At masonry-veneer walls, extend flashing through veneer, across air space behind
veneer, and up face of sheathing at least 8 inches; with upper edge tucked under
building paper or building wrap, lapping at least 4 inches.

c. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry at
each end. At heads and sills, extend flashing 6 inches at ends and turn up not less
than 2 inches to form end dams.

d. Install metal drip edges and sealant stops with ribbed sheet metal flashing by
interlocking hemmed edges to form hooked seam. Seal seam with elastomeric
sealant for application indicated.

e. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible
flashing 1/2 inch back from outside face of wall and adhere flexible flashing to top of
metal drip edge.

f. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop
flexible flashing 1/2 inch back from outside face of wall and adhere flexible flashing to
top of metal flashing termination.

2. Cut flexible flashing off flush with face of wall after masonry wall construction is
completed.

B. Install reglets and nailers for flashing and other related construction where they are shown to be
built into masonry.

C. Install weep holes in head joints in exterior wythes of first course of masonry immediately above
embedded flashing and as follows:
1. Use specified weep/vent products to form weep holes.
2. Use wicking material to form weep holes above flashing under brick sills. Turn wicking

down at lip of sill to be as inconspicuous as possible.
3. Space weep holes 24 inches o.c. unless otherwise indicated.
4. Retain last subparagraph above if weep holes other than plastic tubing or wicking are

used. Retain first subparagraph below if plastic tubing or wicking is used.
5. Space weep holes formed from plastic tubing or wicking material 16 inches o.c.
6. Trim wicking material flush with outside face of wall after mortar has set.
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D. Place pea gravel in cavities as soon as practical to a height equal to height of first course above
top of flashing, but not less than 2 inches, to maintain drainage.

E. Place cavity drainage material in cavities to comply with configuration requirements for cavity
drainage material in "Miscellaneous Masonry Accessories" article.

F. Install vents in head joints in exterior wythes at spacing indicated. Use specified weep/vent
products to form vents:
1. Close cavities off vertically and horizontally with blocking in manner indicated. Install

through-wall flashing and weep holes above horizontal blocking.

3.16 FIELD QUALITY CONTROL

A. Testing and Inspecting:  Owner will engage special inspectors to perform tests and inspections
and prepare reports. Allow inspectors access to scaffolding and work areas, as needed to
perform tests and inspections. Retesting of materials that fail to meet specified requirements
shall be done at Contractor's expense.

B. Inspections:
1. Special inspections according to Level C in TMS 402/602:

a. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar.

b. Place grout only after inspectors have verified compliance of grout spaces and of
grades, sizes, and locations of reinforcement.

c. Place grout only after inspectors have verified proportions of site-prepared grout.

C. Testing Prior to Construction: One (1) set of tests.

D. Testing Frequency: One (1) set of tests for each 5,000 square feet (464 sq. m) of wall area or
portion thereof.

E. Mortar Test (Property Specification): For each mix provided, according to ASTM C780. Test
mortar for compressive strength.

F. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019.

G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to
ASTM C780.

3.17 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Install new units to match adjoining units; install
in fresh mortar, pointed to eliminate evidence of replacement.

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant application,
where indicated.

C. In-Progress Cleaning: During construction, minimize any mortar or grout stains on the wall.
Immediately remove any staining or soiling that occurs:
1. For precision or textured units, except as noted below, clean masonry by dry brushing

before tooling joints.
2. For burnished, glazed, or pre-finished concrete masonry units, immediately remove any

green mortar smears or soiling with a damp sponge.

D. Final Cleaning - After mortar is thoroughly set and cured, clean exposed masonry as follows:
1. After mortar is thoroughly set and cured, clean exposed masonry:

a. Remove large mortar particles by hand with wooden paddles and non-metallic scrape
hoes or chisels.

b. Test cleaning methods on sample wall panel; leave 1/2 of panel uncleaned for
comparison purposes. Obtain Architect 's approval of sample cleaning before
proceeding with cleaning of masonry.
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c. Protect adjacent stone and non-masonry surfaces from contact with cleaner by
covering them with liquid strippable masking agent or polyethylene film and
waterproof masking tape.

d. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by
rinsing surfaces thoroughly with clear water.

e. Clean brick by bucket-and-brush hand-cleaning method described in "BIA Technical
Notes 20."

f. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's
written instructions.

g. Do not use acids on concrete masonry units.
h. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable

to type of stain on exposed surfaces.
i. Clean stone trim to comply with stone supplier's written instructions.
j. Clean limestone units to comply with recommendations in ILI's "Indiana Limestone

Handbook."

E. At completion of masonry work, remove all scaffolding and equipment used during construction,
and remove all debris, refuse, and surplus masonry material from the site:
1. Comply with Construction Waste Management plan.

3.18 MASONRY WASTE DISPOSAL

A. Refer to Section 01 74 19 - Construction Waste Management and Disposal.

B. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's
property. At completion of unit masonry work, remove from Project site.

C. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above, and other masonry waste, and legally dispose of off Owner's property.

3.19 WATER REPELLENT APPLICATION

A. Cleaning shall be complete and accepted by Architect, and wall surfaces shall be thoroughly
dry prior to application.

B. Apply water repellent in strict accordance with water repellent manufacturer's instructions.

END OF SECTION
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SECTION 04 20 00 - UNIT MASONRY

PART 1  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Concrete block.
2. Clay facing brick.
3. Common brick.
4. Mortar  and grout .
5. Reinforcement and anchorage.
6. Flashings.
7. Accessories.

B. Related Sections:
1. Section 03 10 00 - Concrete Forming and Accessories: Dovetail slots for masonry

anchors.
2. Section 03 20 00 - Concrete Reinforcing: Reinforcing steel for grouted masonry.
3. Section 03 30 00 - Cast-in-Place Concrete: Installation of dovetail slots for masonry

anchors.
4. Section 05 50 00 - Metal Fabrications: Loose steel lintels.
5. Section 06 10 00 - Rough Carpentry: Nailing strips built into masonry.
6. Section 07 21 00 - Thermal Insulation: Insulation for cavity spaces.
7. Section 07 27 26 - Fluid-Applied Air Barriers: Water-resistive barriers applied to exterior

face of backing sheathing or unit masonry substrate.
8. Section 07 62 00 - Roof-Related Sheet Metal: Through-wall masonry flashings.
9. Section 07 84 13 - Penetration Firestopping : Firestopping at penetrations of fire-rated

masonry and at top of fire-rated walls.
10. Section 07 92 00 - Joint Sealants: Sealing control and expansion joints.

1.3 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

B. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement; 2022.

C. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

D. ASTM A951/A951M - Standard Specification for Steel Wire for Masonry Joint Reinforcement;
2022.

E. ASTM C62 - Standard Specification for Building Brick (Solid Masonry Units Made from Clay or
Shale); 2023.

F. ASTM C67/C67M - Standard Test Methods for Sampling and Testing Brick and Structural Clay
Tile; 2023.

G. ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units; 2023.

H. ASTM C91/C91M - Standard Specification for Masonry Cement; 2023.

I. ASTM C129 - Standard Specification for Nonloadbearing Concrete Masonry Units; 2023.

J. ASTM C140/C140M - Standard Test Methods for Sampling and Testing Concrete Masonry
Units and Related Units; 2023a.
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K. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2018.

L. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

M. ASTM C207 - Standard Specification for Hydrated Lime for Masonry Purposes; 2018.

N. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made from Clay or
Shale); 2023.

O. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2019a, with Editorial
Revision.

P. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2024.

Q. ASTM C476 - Standard Specification for Grout for Masonry; 2023.

R. ASTM C780 - Standard Test Methods for Preconstruction and Construction Evaluation of
Mortars for Plain and Reinforced Unit Masonry; 2023.

S. ASTM C1283 - Standard Practice for Installing Clay Flue Lining; 2015 (Reapproved 2021).

T. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.

U. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls; 2017.

V. BIA Technical Notes No. 28B - Brick Veneer/Steel Stud Walls; 2005.

W. BIA Technical Notes No. 46 - Maintenance of Brick Masonry; 2017.

X. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022,
with Errata (2024).

Y. UL (FRD) - Fire Resistance Directory; Current Edition.

1.4 ADMINISTRATIVE REQUIREMENTS

1.5 SUBMITTALS

A. Refer to Section 01 33 00 - Submittal Procedures for submittal procedures.

B. Product Data: Provide data for masonry units, fabricated wire reinforcement, mortar, and
masonry accessories.

C. Shop Drawings: Indicate pertinent dimensions, materials, anchorage, size and type of
fasteners, and accessories for brickwork support system.
1. Include calculations or selections from the manufacturer's prescriptive design tables that

indicate compliance with the applicable building code and project conditions.
2. Include the design engineer's stamp or seal on each sheet of shop drawings.

D. Samples: Submit four samples of decorative block units to illustrate color, texture, and
extremes of color range.

E. Manufacturer's Certificate: Certify that masonry units meet or exceed specified requirements.

F. Manufacturer's Certificate: Certify that water repellent admixture manufacturer has certified
masonry unit manufacturer as an approved user of water repellent admixture in the
manufacture of concrete block.

G. Provide FM Approvals for the following:

H. Test Reports: Concrete masonry manufacturer's test reports for units with integral water
repellent admixture.

I. Designer's Qualification Statement.

J. Manufacturer's Qualification Statement.

K. Installer's Qualification Statement.

L. Maintenance Materials: Furnish the following for Owner 's use in maintenance of project.
1. Refer to Section 01 60 00 - Product Requirements, for additional provisions.
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1.6 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract
Documents.
1. Maintain one copy of each document on project site.

B. Fire Rated Assemblies: Comply with applicable code for UL (FRD) Assembly No. E119.

C. Designer Qualifications: Perform design under direct supervision of a Professional Engineer
experienced in design of this type of work and licensed in the State in which the Project is
located.

D. Manufacturer Qualifications: Company specializing in manufacturing the type of  products
specified in this section with minimum three years of documented experience.

E. Installer Qualifications: Company specializing in performing work of the type specified and with
at least three years of documented experience.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and
contamination by other materials.

B. Handle and store unit masonry in protective cartons or trays.  Do not remove from protective
packaging until ready for installation.

PART 2  PRODUCTS

2.1 MANUFACTURERS

2.2 CONCRETE MASONRY UNITS

A. Concrete Block: Comply with referenced standards and as follows:
1. Size: Standard units with nominal face dimensions of 16 by 8 inches (400 by 200 mm) and

nominal depth as indicated on Drawings..
2. Special Shapes: Provide non-standard blocks configured for corners, lintels. headers,

control joint edges, and other conditions indicated on Drawings.
a. Provide bullnose units for outside corners.

3. Load-Bearing Units: ASTM C90, normal weight.
a. Both hollow and solid  block , as indicated .
b. Exposed Faces: Manufacturer's full range of colors and textures where indicated.

4. Non-Loadbearing Units: ASTM C129.
a. Hollow block, as indicated.
b. Lightweight.

2.3 BRICK UNITS

A. Facing Brick: ASTM C216, Type FBS Smooth , Grade SW .
1. Special shapes:  Molded units as required by conditions indicated, unless standard units

can be sawn to produce equivalent effect.
2. Compressive strength:  As indicated on drawings , measured in accordance with ASTM

C67/C67M.
3. Brick Schedule:

a. BK-1: Field
1) Manufacturer: Acme Brick and Stone.
2) Color: Centon Cinnebar 349.
3) Texture: Smooth.
4) Size: Modular.

b. BK-2: White Accent
1) Manufacturer: Acme Brick and Stone.
2) Color: Clacier White.
3) Texture: Smooth.
4) Size: 8 inch square.
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B. Building (Common) Brick:  ASTM C62, Grade SW; solid units.
1. Nominal size:  As indicated on drawings.
2. Compressive strength:  As indicated on drawings, measured in accordance with ASTM

C67/C67M.

2.4 MORTAR AND GROUT MATERIALS

A. Masonry Cement:  ASTM C91/C91M, Type N.

B. Portland Cement: ASTM C150/C150M, Type I ; color as required to produce approved color
sample .

C. Hydrated Lime:  ASTM C207, Type S.

D. Mortar Aggregate:  ASTM C144.

E. Grout Aggregate:  ASTM C404.

2.5 REINFORCEMENT AND ANCHORAGE

A. Reinforcing Steel:  Type ________ , as specified in Section 03 20 00; size as indicated on
drawings; galvanized finish.

B. Reinforcing Steel:  ASTM A615/A615M, Grade 40 (40,000 psi) (280 MPa), deformed billet bars;
galvanized.

C. Joint Reinforcement:  Use ladder type joint reinforcement where vertical reinforcement is
involved and truss type elsewhere, unless otherwise indicated.

D. Single Wythe Joint Reinforcement:  ASTM A951/A951M.

E. Multiple Wythe Joint Reinforcement:  ASTM A951/A951M.

F. Adjustable Multiple Wythe Joint Reinforcement:  ASTM A951/A951M.

G. Flexible Anchors:  2-piece anchors that permit differential movement between masonry and
building frame, sized to provide not less than 5/8 inch (16 mm) of mortar coverage from
masonry face.

H. Two-Piece Wall Ties:  Formed steel wire, 0.1875 inch (4.8 mm) thick, adjustable, eye and pintle
type, hot dip galvanized to ASTM A 153/A 153M, Class B, sized to provide not less than 5/8
inch (16 mm) of mortar coverage from masonry face and to allow vertical adjustment of up to
1-1/4 in (32 mm).

I. Masonry Veneer Anchors:  2-piece anchors that permit differential movement between masonry
veneer and structural backup, hot dip galvanized to ASTM A 153/A 153M, Class B.
1. Anchor plates:  Not less than 0.075 inch (1.91 mm) thick, designed for fastening to

structural backup through sheathing by two fasteners; provide design with legs that
penetrate sheathing and insulation to provide positive anchorage.

2. Wire ties:  Manufacturer's standard shape, 0.1875 inch (4.75 mm) thick.
3. Vertical adjustment:  Not less than 3-1/2 inches (89 mm).

2.6 FLASHINGS

A. Metal Flashing Materials:
1. Stainless Steel Flashing:  ASTM A666, Type 304, soft temper; 26 gauge, 0.0187 inch

(0.48 mm) thick; finish 2B to 2D.

2.7 ACCESSORIES

A. Joint Filler:  Closed cell polyvinyl chloride; oversized 50 percent to joint width; self expanding; in
 maximum lengths available.

B. Cavity Mortar Control:  Semi-rigid polyethylene or polyester mesh panels, sized to thickness of
wall cavity, and designed to prevent mortar droppings from clogging weeps and cavity vents
and allow proper cavity drainage.
1. Mortar Diverter:  Semi-rigid mesh designed for installation at flashing locations.

a. Manufacturers:
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1) Mortar Net Solutions; MortarNet:  www.mortarnet.com/#sle.

C. Nailing Strips:  Softwood lumber, preservative treated; as specified in Section 06 10 00.

D. Weeps:
1. Type:  Molded PVC grilles, insect resistant .
2. Color(s):  As selected by Architect from manufacturer's full range.
3. Manufacturers:

a. Advanced Building Products, Inc; _______:
 www.advancedbuildingproducts.com/#sle.

b. Blok-Lok Limited; _______:  www.blok-lok.com/#sle.
c. Hohmann & Barnard, Inc; _______:  www.h-b.com/#sle.
d. Mortar Net Solutions; WeepVent:  www.mortarnet.com/#sle.
e. WIRE-BOND; _______:  www.wirebond.com/#sle.

E. Chimney Cap: Precast concrete, sized to cover chimney construction plus additional overhang
for drip on four sides, thickness as indicated, sloped from flue opening to edges for natural
drainage.

F. Cleaning Solution:  Non-acidic, not harmful to masonry work or adjacent materials.

2.8 MORTAR  AND GROUT  MIXING

A. Mortar for Unit Masonry:  ASTM C270, using the Proportion Specification.

B. Grout:  ASTM C476; consistency required to fill completely volumes indicated for grouting; fine
grout for spaces with smallest horizontal dimension of 2 inches (50 mm) or less;  coarse grout
for spaces with smallest horizontal dimension greater than 2 inches (50 mm).

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive masonry.

B. Verify that related items provided under other sections are properly sized and located.

C. Verify that built-in items are in proper location, and ready for roughing into masonry work.

3.2 PREPARATION

A. Direct and coordinate placement of metal anchors supplied for installation under other sections.

B. Provide temporary bracing during installation of masonry work.  Maintain in place until building
structure provides permanent bracing.

3.3 COLD AND HOT WEATHER REQUIREMENTS

A. Comply with requirements of TMS 402/602 or applicable building code, whichever is more
stringent.

B. Maintain materials and surrounding air temperature to minimum 40 degrees F (5 degrees C)
prior to, during, and 48 hours after completion of masonry work.

C. Maintain materials and surrounding air temperature to maximum 90 degrees F (32 degrees C)
prior to, during, and 48 hours after completion of masonry work.

3.4 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.

B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform
thickness.

C. Concrete Masonry Units:
1. Bond: As indicated on Drawings.
2. Coursing:  One unit and one mortar joint to equal 8 inches (200 mm).
3. Mortar Joints:  Concave.

D. Brick Units:
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1. Bond: As indicated on Drawings.
2. Coursing: Three units and three mortar joints to equal 8 inches (200 mm) .
3. Mortar Joints:  Concave.

3.5 PLACING AND BONDING

A. Lay solid masonry units in full bed of mortar, with full head joints, uniformly jointed with other
work.

B. Lay hollow masonry units with face shell bedding on head and bed joints.

C. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.

D. Remove excess mortar and mortar smears as work progresses.

E. Remove excess mortar with water repellent admixture promptly.  Do not use acids,
sandblasting or high pressure cleaning methods.

F. Interlock intersections and external corners, except for units laid in stack bond.

G. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must
be made, remove mortar and replace.

H. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped
edges.  Prevent broken masonry unit corners or edges.

I. Cut mortar joints flush where wall tile is scheduled or resilient base is scheduled.

J. Isolate masonry partitions from vertical structural framing members with a control joint as
indicated.

K. Isolate top joint of masonry partitions from horizontal structural framing members and slabs or
decks with compressible joint filler.

L. Lay clay tile flue linings vertically, embedded in concrete block units.
1. Install in accordance with ASTM C1283.
2. Extend above chimney cladding 8 inches (203 mm).
3. Trowel mortar smooth over chimney cladding and slope for positive drainage.

M. Place precast chimney cap atop chimney masonry; mortar into place; seal to protruding flue.

3.6 WEEPS/CAVITY VENTS

A. Install weeps in veneer and cavity walls at 24 inches (600 mm) on center horizontally,
maximum, on top of through-wall flashing ________.

B. Install cavity vents in veneer and cavity  walls at 24 inches (600 mm)  on center horizontally
below shelf angles and lintels and near top of walls .

3.7 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.

B. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.

C. Install cavity mortar control panels continuously throughout full height of exterior masonry
cavities during construction of exterior wythe, complying with manufacturer's installation
instructions.
1. Verify that airspace width is no more than 3/8 inch (9 mm) greater than panel thickness.
2. Hold cavity mortar control panel tight to face wythe.
3. Install horizontally between joint reinforcement.
4. Stagger end joints in adjacent rows.
5. Fit to perimeter construction and penetrations without voids.

D. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended
by manufacturer to prevent mortar droppings from blocking weep/cavity vents.
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3.8 REINFORCEMENT AND ANCHORAGE - GENERAL, SINGLE WYTHE MASONRY, AND CAVITY
WALL MASONRY

A. Unless otherwise indicated on drawings or specified under specific wall type, install horizontal
joint reinforcement 16 inches (400 mm) on center.

B. Place masonry joint reinforcement in first and second horizontal joints above and below
openings.  Extend minimum 16 inches (400 mm) each side of opening.

C. Place continuous joint reinforcement in first and second joint below top of walls.

D. Embed longitudinal wires of joint reinforcement in mortar joint with at least 5/8 inch (16 mm)
mortar cover on each side.

E. Lap joint reinforcement ends minimum 6 inches (150 mm).

F. Reinforce stack bonded unit joint corners and intersections with strap anchors 16 inches (400
mm) on center.

G. Fasten anchors to structural framing and embed in masonry joints as masonry is laid.  Unless
otherwise indicated on drawings or closer spacing is indicated under specific wall type, space
anchors at maximum of 36 inches (900 mm) horizontally and 24 inches (600 mm) vertically.

H. Embed ties and anchors in mortar joint and extend into masonry unit a minimum of 1-1/2 inches
(38 mm) with at least 5/8 inch (16 mm) mortar cover to the outside face of the anchor.

3.9 REINFORCEMENT AND ANCHORAGE - MASONRY VENEER

A. Stud Back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry
veneer at maximum 16 inches (400 mm) on center vertically and 24 inches (600 mm) on center
horizontally.  Place additional anchors at perimeter of openings and ends of panels, so
maximum spacing of anchors is 8 inches (200 mm) on center.

3.10 MASONRY FLASHINGS

A. Whether or not specifically indicated, install masonry flashing to divert water to exterior at all
locations where downward flow of water will be interrupted.
1. Extend flashings full width at such interruptions and at least 6 inches (152 mm), minimum,

into adjacent masonry or turn up flashing ends at least 1 inch (25.4 mm), minimum, to
form watertight pan at non-masonry construction.

2. Remove or cover protrusions or sharp edges that could puncture flashings.
3. Seal lapped ends and penetrations of flashing before covering with mortar.

B. Terminate flashing up 8 inches (203 mm) minimum on vertical surface of backing:
1. Install vertical leg of flashing behind water-resistive barrier sheet over backing.
2. Install vertical leg of flashing over fluid-applied or self-adhered air/vapor barriers over

backing or per manufacturer’s directions.
3. Terminate vertical leg of flashing into bed joint in masonry or reglet in concrete.
4. Anchor vertical leg of flashing into backing with a termination bar and sealant.
5. Apply cap bead of sealant on top edge of self-adhered flashing.

C. Install flashing in accordance with manufacturer's instructions and BIA Technical Notes No. 7.

D. Extend metal flashings to within 1/2 inch (12 mm) of exterior face of masonry and adhere to top
of stainless steel angled drip with hemmed edge.

E. Support flexible flashings across gaps and openings.

F. Extend plastic, laminated, EPDM, and ______ flashings to within 1/2 inch (12 mm) of exterior
face of masonry and adhere to top of stainless steel angled drip with hemmed edge.

G. Lap end joints of flashings at least 6 inches (152 mm), minimum, and seal watertight with
flashing sealant/adhesive.

3.11 LINTELS

A. Install loose steel lintels over openings.
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B. Install reinforced unit masonry lintels over openings where steel or precast concrete lintels are
not scheduled.
1. Openings to 42 inches (1070 mm):  Place two, No. 3 (M9) reinforcing bars 1 inch (25 mm)

from bottom web.
2. Openings from 42 inches (1070 mm) to 78 inches (1980 mm):  Place two, No. 5 (M16)

reinforcing bars 1 inch (25 mm) from bottom web.
3. Openings over 78 inches (1980 mm):  Reinforce openings as detailed.
4. Do not splice reinforcing bars.
5. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch

(13 mm) of dimensioned position.
6. Place and consolidate grout fill without displacing reinforcing.
7. Allow masonry lintels to attain specified strength before removing temporary supports.

C. Maintain minimum ____ inch (____ mm) bearing on each side of opening.

D. Install thermal brick support system in accordance with manufacturer’s instructions at locations
indicated on drawings

3.12 GROUTED COMPONENTS

A. Lap splices minimum 24 bar diameters.

B. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch (13
mm) of dimensioned position.

C. Place and consolidate grout fill without displacing reinforcing.

3.13 CONTROL AND EXPANSION JOINTS

A. Do not continue horizontal joint reinforcement through control or expansion  joints.

B. Form control joint with a sheet building paper bond breaker fitted to one side of the hollow
contour end of the block unit.  Fill the resultant core with grout fill.  Rake joint at exposed unit
faces for placement of backer rod and sealant.

C. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in
accordance with manufacturer's instructions.

D. Size control joints as indicated on drawings; if not indicated, 3/4 inch (19 mm) wide and deep.

E. Form expansion joint as detailed on drawings.

3.14 BUILT-IN WORK

A. As work progresses, install built-in metal door frames and glazed frames and other items to be
built into the work and furnished under other sections.

B. Install built-in items plumb, level, and true to line.

C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid
with grout.
1. Fill adjacent masonry cores with grout minimum 12 inches (300 mm) from framed

openings.

D. Do not build into masonry construction organic materials that are subject to deterioration.

3.15 TOLERANCES

A. Install masonry within the site tolerances found in TMS 402/602.

B. Maximum Variation from Alignment of Columns:  1/4 inch (6 mm).

C. Maximum Variation From Unit to Adjacent Unit:  1/16 inch (1.6 mm).

D. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft (6 mm/3 m) and 1/2 inch in 20 ft (13
mm/6 m) or more.

E. Maximum Variation from Plumb:  1/4 inch (6 mm) per story non-cumulative; 1/2 inch (13 mm) in
two stories or more.
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F. Maximum Variation from Level Coursing:  1/8 inch in 3 ft (3 mm/m) and 1/4 inch in 10 ft (6
mm/3 m); 1/2 inch in 30 ft (13 mm/9 m).

G. Maximum Variation of Mortar Joint Thickness:  Head joint, minus 1/4 inch, plus 3/8 inch (minus
6.4 mm, plus 9.5 mm).

H. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch (6 mm).

3.16 CUTTING AND FITTING

A. Cut and fit for chases.  Coordinate with other sections of work to provide correct size, shape,
and location.

B. Obtain approval prior to cutting or fitting masonry work not indicated or where appearance or
strength of masonry work may be impaired.

3.17 PARGING

A. Dampen masonry walls prior to parging.

B. Scarify each parging coat to ensure full bond to subsequent coat.

C. Parge masonry walls in two uniform coats of mortar to a total thickness of 3/4 inch (19 mm).

D. Steel trowel surface smooth and flat with a maximum surface variation of 1/8 inch per foot (1
mm/m).

E. Strike top edge of parging at 45 degrees.

3.18 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section01
40 00 - Quality Requirements.

B. Clay Masonry Unit Tests: Test each variety of clay masonry in accordance with ASTM
C67/C67M requirements, sampling 5 randomly chosen units for each 50,000 installed.

C. Concrete Masonry Unit Tests: Test each variety of concrete unit masonry in accordance with
ASTM C140/C140M for compliance with requirements of this specification.

D. Mortar Tests:  Test each type of mortar in accordance with ASTM C780, testing with same
frequency as masonry samples.

3.19 CLEANING

A. Remove excess mortar and mortar droppings.

B. Replace defective mortar.  Match adjacent work.

C. Clean soiled surfaces with cleaning solution.

D. Use non-metallic tools in cleaning operations.

3.20 PROTECTION

A. Without damaging completed work, provide protective boards at exposed external corners that
are subject to damage by construction activities.

END OF SECTION
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SECTION 05 05 19 - POST-INSTALLED CONCRETE AND MASONRY ANCHORS

PART 1 – GENERAL

1.1 SUMMARY

A Section Includes: Cast-in and drilled in anchors for concrete.
B Related Sections:

1. Division 3 Concrete Sections.
2. Divison 4 Masonry Sections.
3. Division 5 Metals Sections.

1.2 SUBMITTALS

A General: Submit in accordance with Conditions of the Contract and Division 1 Submittal
Procedures Section.
1. Samples: Representative length and diameters of each type anchor shown on the

Drawings.
2. Quality Assurance Submittals:

a. Test Reports: Certified test reports showing compliance with specified performance
characteristics and physical properties.

3. Manufacturer’s installation instructions.
4. Installer Qualifications & Procedures: Submit installer qualifications as stated in Section

1.03.B.  Submit a letter of procedure stating method of drilling, the product proposed for
use, the complete installation procedure, manufacturer training date, and a list of the
personnel to be trained on anchor installation.

5. Closeout Submittals: Submit the following:
a. Record Documents: Project record documents for installed materials in accordance

with Division 1 Closeout Submittals Section.

1.3 QUALITY ASSURANCE

A Installer Qualifications:
1. Drilled-in anchors shall be installed by a [contractor] [installer] with at least three years of

experience performing similar installations.
2. Installer Training: Conduct a thorough training with the manufacturer or the manufacturer’s

representative for the [contractor] [installer] on the project.  Training to consist of a review
of the complete installation process for drilled-in anchors, to include but not limited to:
a. hole drilling procedure
b. hole preparation & cleaning technique
c. adhesive injection technique & dispenser training / maintenance
d. rebar dowel preparation and installation

1.4 DELIVERY, STORAGE AND HANDLING

A General:  Comply with Division 1 Section Product Storage and Handling Requirements.
1. Store anchors in accordance with manufacturer’s recommendations.
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PART 2 – PRODUCTS

2.1  MATERIALS

A Fasteners and Anchors:
1. Bolts and Studs: ASTM A307; ASTM A449 where “high strength” is indicated on the

Drawings.
2. Carbon and Alloy Steel Nuts: ASTM A563.
3. Carbon Steel Washers: ASTM F436.
4. Carbon Steel Threaded Rod: ASTM A36; or ASTM A193 Grade B7; or ISO 898 Class 5.8.
5. Wedge Anchors: ASTM A510; or ASTM A108.
6. Stainless Steel Bolts, Hex Cap Screws, and Studs: ASTM F593.
7. Stainless Steel Nuts: ASTM F594.
8. Zinc Plating: ASTM B633.
9. Hot-Dip Galvanizing: ASTM A153.
10. Reinforcing Dowels: ASTM A615

2.2 CAST-IN-PLACE BOLTS

A Anchors, Bolts, Nuts, and Washers: Bolts and studs, nuts, and washers shall conform to ASTM
A307, Grade A, and ASTM A449, ASTM A563, and ASTM F436, as applicable. Hot-dip
galvanized bolts and studs including associated nuts and washers in accordance with ASTM
A153.

2.3 DRILLED-IN ANCHORS

A Wedge Anchors: Wedge type, torque-controlled, with impact section to prevent thread damage
complete with required nuts and washers.  Provide anchors with length identification markings.
 Type and size as indicated on Drawings.
1. Where anchor manufacturer is not indicated, subject to compliance with requirements and

acceptance by the Engineer, provide the following:
a. Hilti Kwik Bolt 3.
b. Hilti Kwik Bolt TZ (carbon steel and AISI Type 304 Stainless Steel).
c. STRONG-BOLT 2 WEDGE ANCHOR (ICC-ES ESR 3037) BY SIMPSON STRONG-

TIE CO., INC
2. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel anchors

manufactured from materials conforming to ISO 898 Part 1, with zinc plating equivalent to
ASTM B633, Type III Fe/Zn 5 (5m min.).

3. Exterior Use: As indicated on the Drawings, provide stainless steel anchors. Stainless
steel anchors shall be manufactured from materials conforming to ISO 3506 Part 1 and
having corrosion resistance equivalent to AISI [Type 304] [and] [Type 316] stainless steel.
 Stainless steel anchors shall be provided with stainless steel nuts and washers of
matching alloy group and minimum proof stress equal to or greater than the specified
minimum full-size tensile strength of the externally threaded fastener.  All nuts shall
conform to ISO 3506 Part 2 unless otherwise specified.  Avoid installing stainless steel
anchors in contact with galvanically dissimilar metals.

B Screw Anchors: screw type. Pre-drilling of the hole requires a standard ANSI drill bit with the
same diameter as the anchor and installing the anchor will be done with an impact wrench.
Provide anchors with a diameter and anchor length marking on the head. Type and size as
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indicated on Drawings
1. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel anchors

with zinc plating equivalent to DIN EN ISO 4042 (8mm min.).
2. Exterior Use: As indicated on the Drawings, provide stainless steel anchors. Stainless

steel anchors shall be manufactured from materials conforming to ISO 3506 Part 1 and
having corrosion resistance equivalent to AISI [Type 304] [and] [Type 316] stainless steel.
 Stainless steel anchors shall be provided with stainless steel nuts and washers of
matching alloy group and minimum proof stress equal to or greater than the specified
minimum full-size tensile strength of the externally threaded fastener.  All nuts shall
conform to ISO 3506 Part 2 unless otherwise specified.  Avoid installing stainless steel
anchors in contact with galvanically dissimilar metals.

3. Where anchor manufacturer is not indicated, subject to compliance with requirements and
acceptance by the Engineer, provide the following:
a. Hilti Kwik-HUS-EZ.
b. Hilti Kwik-HUS EZ-I.
c. Hilti Kwik-HUS.
d. TITEN HD SCREW ANCHORS BY SIMPSON STRONG-TIE CO., INC. (ICC

REPORT NO. 1067)
C Heavy Duty Undercut Anchors: Bearing-type. Installed anchor shall have a minimum tension

bearing area in the concrete, measured as the horizontal projection of the bearing surface, not
less than two times the net tensile area of the anchor bolt.  The installed anchor shall exhibit a
form fit between the bearing elements and the undercut in the concrete.  Type and size as
indicated on Drawings.
1. Where anchor manufacturer is not indicated, subject to compliance with requirements and

acceptance by the Engineer, provide the following:
a. Hilti HDA.

2. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel anchors
manufactured from materials conforming to ISO 898 Part 1, with zinc plating equivalent to
ASTM B633, Type III Fe/Zn 5 (5m min.).

3. Exterior Use: As indicated on the Drawings, provide sherardized or stainless steel
anchors. Sherardized anchors shall be manufactured from materials conforming to ISO
898 Part 1 and having corrosion resistance equivalent to ASTM A153 with sherardized dry
diffusion zinc coating (50 m min.). Stainless steel anchors shall be manufactured from
materials conforming to ISO 3506 Part 1 and having corrosion resistance equivalent to
AISI [Type 316] stainless steel. Stainless steel anchors shall be provided with stainless
steel nuts and washers of matching alloy group and minimum proof stress equal to or
greater than the specified minimum full-size tensile strength of the externally threaded
fastener. All nuts shall conform to ISO 3506 Part 2 unless otherwise specified. Avoid
installing stainless steel anchors in contact with galvanically dissimilar metals.

D Cartridge Injection Adhesive Anchors: Threaded steel rod, inserts or reinforcing dowels,
complete with nuts, washers, polymer or hybrid mortar adhesive injection system, and
manufacturer’s installation instructions.  Type and size as indicated on Drawings.
1. Where anchor manufacturer is not indicated, subject to compliance with requirements and

acceptance by the Engineer, provide the following:
a. Threaded rods with adhesive using Hollow Drill Bit System for anchorage to concrete

or masonry.
b. SIMPSON ACRYLIC-TIE ADHESIVE ANCHORING SYSTEM BY SIMPSON

STRONG-TIE CO., INC. (ICBO REPORT NO. 5791),
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c. SIMPSON SET EPOXY ANCHORING SYSTEM BY SIMPSON STRONG-TIE CO.,
INC. (ICBO REPORT NO. 5279),

d. HILTI HIT HY-70 (MASONRY ONLY)
e. HILTI HIT-RE 500
f. HILTI HIT-HY 200 (ICC-ES REPORT NO.: ESR.3187)
g. SIMPSON ET EPOXY ANCHORING SYSTEM BY SIMPSON STRONG-TIE CO.,

INC. (ICBO REPORT NO. 4945
2. Interior Use: Unless otherwise indicated on the Drawings, provide carbon steel threaded

rods conforming to ASTM A36, ASTM A 193 Type B7 or ISO 898 Class 5.8 with zinc
plating in accordance with ASTM B633, Type III Fe/Zn 5 (SC1) [or carbon steel rods
conforming to ASTM A510 with chemical composition of AISI 1038].

3. Exterior Use: As indicated on the Drawings, provide stainless steel anchors. Stainless
steel anchors shall be AISI [Type 304] [and] [Type 316] stainless steel provided with
stainless steel nuts and washers of matching alloy group and minimum proof stress equal
to or greater than the specified minimum full-size tensile strength of the externally
threaded fastener. All nuts shall conform to ASTM F594 unless otherwise specified. Avoid
installing stainless steel anchors in contact with galvanically dissimilar metals.

4. Reinforcing dowels shall be A615 Grade 60.

PART 3 – EXECUTION

3.1  INSTALLATION

A Cast-In-Place Bolts: Use templates to locate bolts accurately and securely in formwork.
1. Drilled-In Anchors:

a. Drill holes with rotary impact hammer drills using [carbide-tipped bits], [hollow drill bit
system], [and][or] [core drills using diamond core bits]. Drill bits shall be of diameters
as specified by the anchor manufacturer. Unless otherwise shown on the Drawings,
all holes shall be drilled perpendicular to the concrete surface.
1) Cored Holes: Where anchors are permitted to be installed in cored holes, use

core bits with matched tolerances as specified by the manufacturer. Properly
clean cored hole per manufacturer’s instructions.

2) Embedded Items: Identify position of reinforcing steel and other embedded
items prior to drilling holes for anchors.  Exercise care in coring or drilling to
avoid damaging existing reinforcing or embedded items.  Notify the Engineer if
reinforcing steel or other embedded items are encountered during drilling.  Take
precautions as necessary to avoid damaging prestressing tendons, electrical
and telecommunications conduit, and gas lines.

3) Base Material Strength: Unless otherwise specified, do not drill holes in concrete
or masonry until concrete, mortar, or grout has achieved full design strength.

b. Perform anchor installation in accordance with manufacturer instructions.
c. Wedge Anchors, Heavy-Duty Sleeve Anchors, and Undercut Anchors: Protect

threads from damage during anchor installation.  Heavy-duty sleeve anchors shall be
installed with sleeve fully engaged in part to be fastened.  Set anchors to
manufacturer’s recommended torque, using a torque wrench.  Following attainment of
10% of the specified torque, 100% of the specified torque shall be reached within 7 or
fewer complete turns of the nut.  If the specified torque is not achieved within the
required number of turns, the anchor shall be removed and replaced unless otherwise
directed by the Engineer.
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d. Cartridge Injection Adhesive Anchors: Clean all holes per manufacturer instructions to
remove loose material and drilling dust prior to installation of adhesive.  Inject
adhesive into holes proceeding from the bottom of the hole and progressing toward
the surface in such a manner as to avoid introduction of air pockets in the adhesive.
 Follow manufacturer recommendations to ensure proper mixing of adhesive
components.  Sufficient adhesive shall be injected in the hole to ensure that the
annular gap is filled to the surface. Remove excess adhesive from the surface.  Shim
anchors with suitable device to center the anchor in the hole.  Do not disturb or load
anchors before manufacturer specified cure time has elapsed.

e. Capsule Anchors: Perform drilling and setting operations in accordance with
manufacturer instructions. Clean all holes to remove loose material and drilling dust
prior to installation of adhesive. Remove water from drilled holes in such a manner as
to achieve a surface dry condition.  Capsule anchors shall be installed with equipment
conforming to manufacturer recommendations.  Do not disturb or load anchors before
manufacturer specified cure time has elapsed.

f. Observe manufacturer recommendations with respect to installation temperatures for
cartridge injection adhesive anchors and capsule anchors.

3.2  REPAIR OF DEFECTIVE WORK

A Remove and replace misplaced or malfunctioning anchors.  Fill empty anchor holes and patch
failed anchor locations with high-strength non-shrink, nonmetallic grout.  Anchors that fail to
meet proof load or installation torque requirements shall be regarded as malfunctioning.

3.3 FIELD QUALITY CONTROL

A Testing: 10% of each type and size of drilled-in anchor shall be proof loaded by the
independent testing laboratory.  Adhesive anchors and capsule anchors shall not be torque
tested unless otherwise directed by the Engineer.  If any of the tested anchors fail to achieve
the specified torque or proof load within the limits as defined on the Drawings, all anchors of the
same diameter and type as the failed anchor shall be tested, unless otherwise instructed by the
Engineer.
1. Tension testing should be performed in accordance with ASTM E488.
2. Torque shall be applied with a calibrated torque wrench.
3. Proof loads shall be applied with a calibrated hydraulic ram.  Displacement of adhesive

and capsule anchors at proof load shall not exceed D/10, where D is the nominal anchor
diameter.

4. Minimum anchor embedments, proof loads and torques shall be as shown on the
Drawings.

END OF SECTION
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SECTION 05 12 00 - STRUCTURAL STEEL FRAMING

PART 1  GENERAL

1.1 SECTION INCLUDES

A Structural steel framing members.
B Base plates, shear stud connectors and expansion joint plates.

1.2 RELATED REQUIREMENTS

A Section 05 21 00 - Steel Joist Framing.
B Section 05 31 00 - Steel Decking:  Support framing for small openings in deck.
C Section 05 50 00 - Metal Fabrications:  Steel fabrications affecting structural steel work.

1.3 REFERENCE STANDARDS

A AISC (MAN) - Steel Construction Manual; 2017.
B AISC 303 - Code of Standard Practice for Steel Buildings and Bridges; 2016.
C AISC S348 - Specification for Structural Joints Using ASTM A325 or A490 Bolts; 2004.
D ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.
E ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished; 2018.
F ASTM A514/A514M - Standard Specification for High-Yield-Strength, Quenched and Tempered

Alloy Steel Plate, Suitable for Welding; 2022.
G ASTM A992/A992M - Standard Specification for Structural Steel Shapes; 2022.
H AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2020.
I AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2022).
J IAS AC172 - Accreditation Criteria for Fabricator Inspection Programs for Structural Steel

AC172; 2019.

1.4 SUBMITTALS

A See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B Shop Drawings:

1. Indicate profiles, sizes, spacing, locations of structural members, openings, attachments,
and fasteners.

2. Connections not detailed.
3. Indicate cambers and loads.
4. Indicate welded connections with AWS A2.4 welding symbols.  Indicate net weld lengths.

C Manufacturer's Mill Certificate:  Certify that products meet or exceed specified requirements.

1.5 QUALITY ASSURANCE

A Fabricate structural steel members in accordance with AISC (MAN) "Steel Construction
Manual."

B Structural steel members designated as architecturally-exposed structural steel (AESS) to also
comply with Section 05 12 13.

C Fabricator:  Company specializing in performing the work of this section with minimum 5 years
of documented    documented experience.

D Fabricator Qualifications: A qualified steel fabricator that is accredited by the AISC
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1. As an alternate the fabricator shall fabricate all steel under the review of a special
inspector at the cost of the fabricator.

1.6 ERECTOR: COMPANY SPECIALIZING IN PERFORMING THE WORK OF THIS SECTION WITH
MINIMUM 5 YEARS OF  DOCUMENTED    DOCUMENTED  EXPERIENCE.

PART 2  PRODUCTS

2.1 MATERIALS

A Steel Angles and Plates:  ASTM A36/A36M.
B Steel W Shapes and Tees:  ASTM A992/A992M.
C Rolled Steel Structural Shapes:  ASTM A992/A992M.
D Steel Plate:  ASTM A514/A514M.
E Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

2.2 FABRICATION

A Shop fabricate to greatest extent possible.
B Continuously seal joined members by continuous welds.  Grind exposed welds smooth.
C Fabricate connections for bolt, nut, and washer connectors.
D Develop required camber for members.

2.3 FINISH

A Shop prime structural steel members.  Do not prime surfaces that will be fireproofed, field
welded, in contact with concrete, or high strength bolted.

PART 3  EXECUTION

3.1 ERECTION

A Erect structural steel in compliance with AISC 303.
B Allow for erection loads and provide sufficient temporary bracing to maintain structure in safe

condition, plumb, and in true alignment until completion of erection and installation of
permanent bracing.

C Field weld components and shear studs indicated on shop drawings.
D Use carbon steel bolts only for temporary bracing during construction, unless otherwise

specifically permitted on drawings.  Install high-strength bolts in accordance with AISC
"Specification for Structural Joints Using ASTM A325 or A490 Bolts". Bolts in connections not
within the slip critical category nor subject to tension loads shall be installed in properly aligned
holes and need only be tightened to the snug tight condition.  The snug tight condition is
defined as the tightness that existis when all plies in a joint are in firm contact.  This may be
attained by a few impacts of an impact wrench or the full effort of a man using an ordinary spud
wrench. Slip critical connections will be identified on the drawings.

E Do not field cut or alter structural members without approval of Architect/Structural Engineer of
Record .

F After erection, prime welds, abrasions, and surfaces not shop primed, except surfaces to be in
contact with concrete.
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3.2 TOLERANCES

A Maximum Variation From Plumb:  1/4 inch per story, non-cumulative.
B Maximum Offset From True Alignment:  1/4 inch.

3.3 FIELD QUALITY CONTROL

A An independent testing agency will perform field quality control tests, as specified in Section 01
40 00 - Quality Requirements.

END OF SECTION



PBK Architects, Inc. WFAC Black Box Addition
PBK Project No. 230462  Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

Metal Fabrications
05 50 00 - 1 

SECTION 05 50 00 - METAL FABRICATIONS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Bollards.

a. Door Device Mounting Post.
b. Metal Pipe Bollards, _______. 
c. Pipe/downspout guards.

2. Steel framing and supports for ceiling-hung toilet partitions.
3. Steel tube reinforcement for low partitions.
4. Catwalk Structure.
5. CMU Partition Head Supports.
6. Equipment framing and supports.
7. Elevator hoistway beams.
8. Support angles for elevator door sills.
9. Elevator pit sump cover.
10. Equipment guards.
11. Folding metal gates.
12. Horizontal sliding grille framing and supports.
13. Loose steel lintels.
14. Loose bearing and leveling plates.
15. Metal ladders.
16. Miscellaneous steel, including steel angle corner guards, steel edgings, and loading dock

edge angles.
17. Partial-height partition reinforcing steel tube.
18. Shelf angles.
19. Slotted channel framing.
20. Trim.

a. Angels for vent grilles.
b. Cast-in pit and edge Angles.
c. Miscellaneous steel trim.

21. Accessories as necessary for complete installation.

1.3 REFERENCE STANDARDS

A. 29 CFR 1910.25 - Occupational Safety and Health Standards - Stairways; Current Edition.

B. 2012 TAS - Texas Accessibility Standards; 2012.

C. ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements; 2008
(Reaffirmed 2018).

D. ASME A17.1 - Safety Code for Elevators and Escalators Includes Requirements for Elevators,
Escalators, Dumbwaiters, Moving Walks, Material Lifts, and Dumbwaiters with Automatic
Transfer Devices; 2022.

E. ASTM A27/A27M - Standard Specification for Steel Castings, Carbon, for General Application;
2020.

F. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

G. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with
Editorial Revision (2022).
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H. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2003 (Reapproved 2016).

I. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2022.

J. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

K. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

L. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2023a.

M. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes; 2023.

N. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2018.

O. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2021.

P. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2023.

Q. ASTM A563/A563M - Standard Specification for Carbon and Alloy Steel Nuts (Inch and Metric);
2021a.

R. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

S. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

T. ASTM A741 - Standard Specification for Metallic-Coated Steel Wire Rope and Fittings for
Highway Guardrail; 2011.

U. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings; 2020.

V. ASTM A786/A786M - Standard Specification for Hot-Rolled Carbon, Low-Alloy, High-Strength
Low-Alloy, and Alloy Steel Floor Plates; 2015 (Reapproved 2021).

W. ASTM A793 - Standard Specification for Rolled Floor Plate, Stainless Steel; 1996.

X. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

Y. ASTM B26/B26M - Standard Specification for Aluminum-Alloy Sand Castings; 2018, with
Editorial Revision.

Z. ASTM B36/B36M - Standard Specification for Brass Plate, Sheet, Strip, and Rolled Bar; 2023.

AA. ASTM B62 - Standard Specification for Composition Bronze or Ounce Metal Castings; 2017.

BB. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

CC. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

DD. ASTM B241/B241M - Standard Specification for Aluminum and Aluminum-Alloy Seamless Pipe
and Seamless Extruded Tube; 2022.

EE. ASTM B429/B429M - Standard Specification for Aluminum-Alloy Extruded Structural Pipe and
Tube; 2020.

FF. ASTM B455/B455M - Standard Specification for Copper-Zinc-Lead Alloy (Leaded-Brass)
Extruded Shapes; 2020.
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GG. ASTM B584 - Standard Specification for Copper Alloy Sand Castings for General Applications;
2022.

HH. ASTM B632/B632M - Standard Specification for Aluminum-Alloy Rolled Tread Plate; 2018.

II. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;
2019.

JJ. ASTM C33/C33M - Standard Specification for Concrete Aggregates; 2023.

KK. ASTM C150/C150M - Standard Specification for Portland Cement; 2022.

LL. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink); 2020.

MM. ASTM D1187/D1187M - Standard Specification for Asphalt-Base Emulsions for Use as
Protective Coatings for Metal; 1997 (Reapproved 2018).

NN. ASTM E488/E488M - Standard Test Methods for Strength of Anchors in Concrete Elements;
2022.

OO. ASTM F593 - Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs;
2022.

PP. ASTM F594 - Standard Specification for Stainless Steel Nuts; 2009 (Reapproved 2020).

QQ. ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield
Strength; 2020.

RR. ASTM F1941/F1941M - Standard Specification for Electrodeposited Coatings on Mechanical
Fasteners, Inch and Metric; 2016.

SS. ASTM F2329/2329M - Standard Specification for Zinc Coating, Hot-Dip, Requirements for
Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and Special Threaded
Fasteners; 2015.

TT. ASTM F3125/F3125M - Standard Specification for High Strength Structural Bolts and
Assemblies, Steel and Alloy Steel, Heat Treated, Inch Dimensions 120 ksi and 150 ksi
Minimum Tensile Strength, and Metric Dimensions 830 MPa and 1040 MPa Minimum Tensile
Strength; 2023.

UU. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

VV. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2014, with Errata (2020).

WW. AWS D1.3/D1.3M - Structural Welding Code - Sheet Steel; 2018.

XX. AWS D1.6/D1.6M - Structural Welding Code - Stainless Steel; 2017, with Amendment (2021).

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design ladders and countertop supports, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and
design criteria indicated.

B. Structural Performance of Ladders: Provide ladders and landings capable of withstanding the
effects of loads and stresses within limits and under conditions specified in ANSI A14.3.

C. Structural Performance:
1. Countertops and Vanities: Provide countertop and vanity framing capable of withstanding

the following structural loads without exceeding the allowable design working stress of the
materials involved, including anchors and connections, or of exhibiting excessive
deflections in any of the components making up the countertops and vanities:
a. All deadloads.
b. 500 pound live load placed on the countertop and vanity.
c. Deflection at Midspan: L/1000 times span or 1/8 inch whichever is less.

D. Thermal Movements:
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1. Provide exterior metal fabrications that allow for thermal movements resulting from the
following maximum change (range) in ambient and surface temperatures by preventing
buckling, opening of joints, overstressing of components, failure of connections, and other
detrimental effects. Base engineering calculation on surface temperatures of materials
due to both solar heat gain and nighttime-sky heat loss:
a. Temperature change (range): 120 degrees F (67 degrees C), ambient; 180 degrees F

(100 degrees C), material surfaces.

1.5 SUBMITTALS

A. Product Data: Submit data for miscellaneous metal fabrications and paint, coatings, and grout
accessories.

B. Shop Drawings:
1. Submit shop drawings detailing the fabrication and erection of each metal fabrication

indicated. Include plans, elevations, sections, and details of metal fabrications and their
connections. Show anchorage and accessory items:
a. For installed products indicated to comply with design loads, include structural

analysis data, for information only, signed and sealed by the qualified professional
engineer responsible for their preparation.

C. Delegated Design Submittal: For installed products indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

D. Welding Certificates.

E. Paint Compatibility Certificates: Submit manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.

1.6 QUALITY ASSURANCE

A. Regulatory Requirements:
1. Building Code - Comply with applicable provisions of the CBC 2019 California Building

Code (CCR Title 24, Part 2, as adopted and amended by DSA):
a. CBC Section 11B-504 where applicable (accessibility).

2. Building Code: Comply with applicable requirements of the IBC for metal fabrications.
3. Welding - qualify procedures and personnel according to the following:

a. AWS D1.1/D1.1M Structural Welding Code – Steel.
b. AWS D1.2/D1.2M Structural Welding Code - Aluminum.
c. AWS D1.3/D1.3M Structural Welding Code - Sheet Steel.
d. AWS D1.6/D1.6M Structural Welding Code - Stainless Steel.
e. Certify that each welder has satisfactorily passed AWS qualification tests for welding

processes involved and, if pertinent, has undergone recertification.

B. Fabricator/Installer Qualifications: A firm experienced in producing metal fabrications similar to
those indicated for this work for a minimum of 5 years, with a record of successful in-service
performance, with sufficient production capacity to produce required units without causing delay
in the work.

C. Professional Engineer Qualifications: A professional engineer who is legally qualified to practice
in jurisdiction is located and who is experienced in providing engineering services of the kind
indicated. Engineering services are defined as those performed for installations of metal
fabrications that are similar to those indicated in material, design, and extent.

1.7 FIELD CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction contiguous with
metal fabrications by field measurements before fabrication.
1. Established Dimensions: Where field measurements cannot be made without delaying the

work, establish dimensions and proceed with fabricating metal fabrications without field
measurements. Coordinate wall and other contiguous construction to ensure that actual
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dimensions correspond to established dimensions.
2.  Provide allowance for trimming and fitting at site.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Store metal fabrications in a dry, well ventilated, weathertight place. Deliver and handle to
prevent any type of damage to the fabricated work.

1.9 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

B. Coordinate installation of metal fabrications that are anchored to or that receive other work.
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves,
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in
concrete or masonry. Deliver such items to Project site in time for installation.

PART 2 PRODUCTS

2.1 MATERIALS

A. Metal Surfaces, General:
1. Provide materials with smooth, flat surfaces unless otherwise indicated. For metal

fabrications exposed to view in the completed Work, provide materials without seam
marks, roller marks, rolled trade names, or blemishes.

2. Slotted Channel Framing: Cold formed metal box channels (struts) complying with
MFMA-4.
a. Size of Channels: 1-5/8 inches by 1-5/8 inches (41 mm by 41 mm).
b. Material: Galvanized steel ASTM A653/A653M, commercial steel, Type B. with G90

(Z275) coating; 0.108 inch (2.8 mm) nominal thickness.
c. Cold Formed Metal Channels: Flange edges returned toward web and with 9/16 inch

(14.3 mm) wide slotted holes in webs at 2 inches (51 mm) o.c.
d. Width of Channels: 1-5/8 inches (41 mm).
e. Depth of Channels: As indicated on Drawings.
f. Metal and Thickness: Galvanized steel complying with ASTM A653/A653M, structural

quality, Grade 33 (Grade 230), with G90 (Z275) coating; 0.108 inch (2.8 mm) nominal
thickness.

g. Finish: Hot dip galvanized after fabrication.
3. Fasteners: Unless otherwise indicated, provide Type 304 stainless steel fasteners for

exterior use and zinc plated fasteners with coating complying with ASTM B633 or ASTM
F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and
class required.
a. Provide stainless steel fasteners for fastening aluminum.
b. Provide stainless steel fasteners for fastening stainless steel.
c. Provide stainless steel fasteners for fastening nickel silver.
d. Provide bronze fasteners for fastening bronze.
e. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307 , Grade A; with hex

nuts, ASTM A563/A563M; and, where indicated, flat washers.
f. Steel Bolts and Nuts: Regular hexagon head bolts, ASTM A325/A325M, Type 3; with

hex nuts, ASTM A563/A563M, Grade C3 (ASTM A563M, Class 8S3); and, where
indicated, flat washers.

g. Stainless Steel Bolts and Nuts: Regular hexagon head annealed stainless steel bolts,
ASTM F1554 (ASTM F738M); with hex nuts, ASTM F594 (ASTM F836M); and, where
indicated, flat washers; Alloy.

h. Anchor Bolts:  ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM
A563/A563M; and, where indicated, flat washers.
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1) Hot dip galvanize or provide mechanically deposited, zinc coating where item
being fastened is indicated to be galvanized.

i. Anchors: Anchors capable of sustaining, without failure, a load equal to six times the
load imposed when installed in unit masonry and four times the load imposed when
installed in concrete, as determined by testing according to ASTM E488/E488M  ,
conducted by a qualified independent testing agency.

j. Cast in Place Anchors in Concrete: Either threaded type or wedge type unless
otherwise indicated; galvanized ferrous castings, either ASTM A47/A47M malleable
iron or ASTM A27/A27M cast steel. Provide bolts, washers, and shims as needed, all
hot dip galvanized per ASTM F2329/2329M.

k. Post Installed Anchors:
1) Material for Interior Locations: Carbon steel components zinc plated to comply

with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise
indicated.

2) Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy
Group 1 (A1) or Group 2 (A4) stainless steel bolts, ASTM F593 ASTM
F593 (ASTM F738M), and nuts, ASTM F594 (ASTM F836M).

l. Slotted Channel Inserts: Cold-formed, hot-dip galvanized steel box channels (struts)
complying with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with
anchor straps or studs not less than 3 inches (75 mm) long at not more than 8 inches
(200 mm) o.c. Provide with temporary filler and tee head bolts, complete with
washers and nuts, all zinc plated to comply with ASTM B633, Class Fe/Zn 5, as
needed for fastening to inserts

4. Provide materials to complete installation of building products and/or miscellaneous
products, i.e. stairs, ramps, and leveling devices, to meet the requirements of the CBC,
DSA, and Ownerrequirements (where applicable).

B. Aluminum:
1. Aluminum Plate and Sheet: ASTM B209/B209M, Alloy 6061-T6.
2. Aluminum Extrusions: ASTM B221, Alloy 6063-T6.
3. Aluminum Alloy Rolled Tread Plate: ASTM B632/B632M , Alloy 6061-T6.
4. Aluminum Castings: ASTM B26/B26M , Alloy 443.0-F.

C. Cast Iron:
1. Either gray iron, ASTM A48/A48M, or malleable iron, ASTM A47/A47M , unless otherwise

indicated.

D. Nickel:
1. Nickel Silver Extrusions: ASTM B151/B151M, Alloy UNS No. C74500.
2. Nickel Silver Castings: ASTM B584 , Alloy UNS No. C97600 (20 percent leaded nickel

bronze).

E. Stainless Steel:
1. Stainless Steel Sheet, Strip, and Plate:ASTM A240/A240M or ASTM A666, Type 304.
2. Stainless Steel Bars and Shapes: ASTM A276/A276M, Type 304.
3. Rolled Stainless Steel Floor Plate: ASTM A793.

F. Steel:
1. Steel Plates, Shapes, and Bars: ASTM A36/A36M .
2. Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise indicated.
3. Steel Tubing: ASTM A500/A500M, cold formed steel tubing.
4. Rolled Steel Floor Plate: ASTM A786/A786M, rolled from plate complying with ASTM

A36/A36M or ASTM A283/A283M , Grade C or D.

G. Zinc Coated Steel Wire Rope: ASTM A741:
1. Wire Rope Fittings: Hot dip galvanized steel connectors with capability to sustain, without

failure, a load equal to minimum breaking strength of wire rope with which they are used.

H. Abrasive Surface Floor Plate:
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1. Steel plate with abrasive granules rolled into surface or with abrasive material metallically
bonded to steel:
a. Manufacturers listed whose products meet or exceed the specifications are approved

for use in the Work. Other manufacturers must have a minimum of five (5) years’
experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered.
1) IKG Industries, a division of Harsco Corporation.
2) SlipNOT Metal Safety Flooring; W.S. Molnar Company.

I. Fasteners:
1. Unless otherwise indicated, provide Type 304 stainless steel fasteners for exterior use

and zinc plated fasteners with coating complying with ASTM B633 or ASTM
F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and
class required:
a. Provide stainless steel fasteners for fastening aluminum.
b. Provide stainless steel fasteners for fastening stainless steel.
c. Provide stainless steel fasteners for fastening nickel silver.
d. Provide bronze fasteners for fastening bronze.
e. Steel Bolts and Nuts: Regular hexagon head bolts, ASTM A307, Grade A with hex

nuts, ASTM A563/A563M and, where indicated, flat washers.
f. Steel Bolts and Nuts: Regular hexagon head bolts, ASTM F3125/F3125M, Type 3

with hex nuts, ASTM A563/A563M, Grade C3 and, where indicated, flat washers.
g. Stainless Steel Bolts and Nuts: Regular hexagon head annealed stainless steel bolts,

ASTM F593 with hex nuts, ASTM F594 and, where indicated, flat washers; alloy.
h. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM

A563/A563M and, where indicated, flat washers:
1) Hot dip galvanize or provide mechanically deposited zinc coating where item

being fastened is indicated to be galvanized.
i. Anchors: Anchors capable of sustaining, without failure, a load equal to six times the

load imposed when installed in unit masonry and four times the load imposed when
installed in concrete, as determined by testing according to ASTM E488/E488M,
conducted by a qualified independent testing agency.

j. Post Installed Anchors:Torque controlled expansion anchors or chemical anchors 
1) Material for interior locations: Carbon steel components zinc plated to comply

with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, unless otherwise
indicated.

2) Material for exterior locations and where stainless steel is indicated: Alloy;
Group 1 (A1) or Group 2 (A4), ASTM F593, and nuts, ASTM F594.

k. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless
otherwise indicated; galvanized ferrous castings, either ASTM A47/A47M malleable
iron or ASTM A27/A27M cast steel. Provide bolts, washers, and shims as needed, all
hot dip galvanized per ASTM F2329/2329M.

l. Slotted Channel Inserts: Cold-formed, hot-dip galvanized steel box channels (struts)
complying with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with
anchor straps or studs not less than 3 inches (75 mm) long at not more than 8 inches
(200 mm) o.c. Provide with temporary filler and tee head bolts, complete with
washers and nuts, all zinc plated to comply with ASTM B 633, Class Fe/Zn 5, as
needed for fastening to inserts.

J. Miscellaneous Materials:
1. Shop Primer for Ferrous Metal: Universal primer, organic zinc rich primer, complying with

SSPC-Paint 20 and compatible with topcoat. Provide 10-99 (red) or 10-09 (gray) by
Tnemec Company.

2. Universal Shop Primer: Fast curing, lead and chromate free, universal modified alkyd
primer and compatible with topcoat. Use primer containing pigments that make it easily
distinguishable from zinc rich primer.
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3. Water Based Primer: Emulsion type, anticorrosive primer for mildly corrosive
environments that is resistant to flash rusting when applied to cleaned steel and
compatible with topcoat.

4. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc coated
metal and compatible with finish paint systems indicated.

5. Galvanizing Repair Paint: High zinc dust content paint for regalvanizing welds in steel,
complying with SSPC-Paint 20. Provide Tneme-Zinc 90-97 by Tnemec Company.

6. Bituminous Paint: Cold applied asphalt emulsion complying with SSPC-Paint 12,
containing no asbestos fibers, or cold applied asphalt emulsion complying with ASTM
D1187/D1187M.

7. Non-shrink, Non-Metallic Grout: Factory packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C1107/C1107M. Provide grout specifically
recommended by manufacturer for interior and exterior applications.

8. Concrete Materials and Properties: Composed of ASTM C150/C150M Type I Portland
cement, ASTM C33/C33M sand and coarse aggregates and potable water to produce a
low slump mix suitable for placement. Grade coarse aggregate from 1/8 inch with at least
95 percent passing a 3/8-inch sieve and not more than 10 percent passing a No. 8 sieve.
Fill shall be proportioned to provide a minimum 28-day compressive strength of 3,000 psi
(20 MPa).

2.2 FABRICATION

A. Shop Assembly:
1. Preassemble items in the shop to greatest extent possible. Disassemble units only as

necessary for shipping and handling limitations. Use connections that maintain structural
value of joined pieces. Clearly mark units for reassembly and coordinated installation:
a. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to

a radius of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove
sharp or rough areas on exposed surfaces.

b. Form bent metal corners to smallest radius possible without causing grain separation
or otherwise impairing work.

c. Form exposed work with accurate angles and surfaces and straight edges.
d. Weld corners and seams continuously to comply with the following:

1) Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2) Obtain fusion without undercut or overlap.
3) Remove welding flux immediately.
4) At exposed connections, finish exposed welds and surfaces smooth and

blended so no roughness shows after finishing and contour of welded surface
matches that of adjacent surface.

e. Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners or welds where possible. Where exposed fasteners are required, use
Phillips flat head (countersunk) fasteners unless otherwise indicated. Locate joints
where least conspicuous.

f. Fabricate seams and other connections that are exposed to weather in a manner to
exclude water. Provide weep holes where water may accumulate.

g. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

h. Provide for anchorage of type indicated; coordinate with supporting structure. Space
anchoring devices to secure metal fabrications rigidly in place and to support
indicated loads.

i. Where units are indicated to be cast into concrete or built into masonry, equip with
integrally welded steel strap anchors, 1/8 inch by 1-1/2 inches (3.2 mm by 38 mm),
with a minimum 6 inch (150 mm) embedment and 2 inch (50 mm) hook, not less than
8 inches (200 mm) from ends and corners of units and 24 inches (600 mm) o.c.,
unless otherwise indicated.
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j. Galvanize miscellaneous framing and supports at exterior locations; prime paint
miscellaneous framing and supports at interior locations.

2. Miscellaneous Framing and Supports: Provide steel framing and supports necessary to
complete the work and which are not a part of the structural framework, including but not
limited to framing and supports for elevator hoistway beams, elevator sills, overhead lobby
door frames, sliding doors, countertop and vanities, ceiling hung toilet compartments, and
tube framing for partial height walls, CMU partition head supports, mechanical and
electrical equipment.
a. Fabricate units from steel shapes, plates, and bars of welded construction unless

otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as
necessary to receive adjacent construction. Cut, drill, and tap units to receive
hardware, hangers, and similar items.
1) Fabricate units from slotted channel framing where indicated.
2) Furnish inserts for units installed after concrete is placed.

b. Operable Partition Supports: Fabricate supports for operable partitions from
continuous steel beams of sizes recommended by partition manufacturer with
attached bearing plates, anchors, and braces as recommended by partition
manufacturer. Drill or punch bottom flanges of beams to receive partition track hanger
rods; locate holes where indicated on operable partition Shop Drawings.

c. Framing for Ceiling Hung Toilet Compartments: Provide framing for ceiling hung toilet
compartments, coordinated with the partitions and including provisions for partition
anchorage as required to sustain imposed loads and to limit deflections to L/360
between hangers, fabricated from the following:
1) Structural Steel Shapes, Plates and Bars: ASTM A36/A36M.
2) Modular Structural Framing System: ASTM A569; modular, structural quality

steel preformed U-channel framing system with continuous open slot prepared
to receive attachment nuts, bolts, straps, threaded rods, beam clamps, hanger
rods support brackets and other accessories. Provide corrosion resistant finish.

3) Provide steel rods, 1/2 inch (13 mm) diameter, spaced at maximum 36 inches
(900 mm) o.c. Thread rods to receive anchor and stop nuts. Fit hangers with
wedge shape washers for full bearing on sloping flanges of support beam.

4) Coordinate installation with toilet compartment manufacturer's written
instructions and recommendations.

d. CMU Partition Head Supports: Fabricate supports from 4 inch x 4 inch x 1/4 inch by
36 inch (100 mm by 100 mm by 6 mm by 900 mm) long structural steel angles. Drill
supports a maximum of 12 inches (300 mm) o.c. to receive expansion bolts.

e. Galvanize miscellaneous framing and supports at exterior locations; prime paint
miscellaneous framing and supports at interior locations.

2.3 BOLLARDS

A. Pipe Bollards:
1. Fabricate metal bollards from Schedule 40 steel pipe or 1/4 inch (6.4 mm) wall thickness

rectangular steel tubing.
2. Where bollards are indicated to receive controls for door operators, provide cutouts for

controls and holes for wire.
3. Where bollards are indicated to receive light fixtures, provide cutouts for fixtures and holes

for wire.
4. Where bollards are to be installed on structural slab or existing paving:

a. Fabricate bollards with 3/8 inch (9.5 mm) thick steel baseplates for bolting to concrete
slab. Drill baseplates at all four corners for 3/4 inch (19 mm) anchor bolts.

b. Where bollards are anchored to sloping concrete slabs, angle baseplates for plumb
alignment of bollards.

5. Fabricate sleeves for bollard anchorage from steel pipe or tubing with 1/4 inch (6.4 mm)
thick steel plate welded to bottom of sleeve. Make sleeves not less than 8 inches (200
mm) deep and 3/4 inch (19 mm) larger than OD of bollard.
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2.4 CATWALK STRUCTURES

A. General:
1. Coordinate catwalk requirements with Architectural, Structural, and Theater Drawings and

Specifications.
2. Fabricate from steel shapes as indicated on Drawings.
3. Provide attachments and all catwalk accessories and miscellaneous supports as

indicated.
4. Weld all joints and grind smooth.
5. Provide catwalk accessories and miscellaneous supports as indicated.

B. Framing: Refer to Structural.

C. Platforms:
1. Refer to Section 05 53 00 - Metal Gratings for platform and stair grating requirements.
2. Ends of grating shall be banded at supports.
3. Weld grating to supports at bearing bars and banded ends. Align all bars in adjacent

panels.

D. Railings:
1. Refer to Section 05 52 00 - Metal Railings for railing requirements.

E. Finish:
1. Shop prime paint and field paint under Section 09 90 00 - Painting and Coating.

2.5 ELEVATOR PIT SUMP COVERS

A. Fabricate from 3/16 inch (4.8 mm) steel plate with four 1 inch (25 mm) diameter holes for water
drainage and for lifting.
1. Fabricate from welded or pressure locked steel bar grating Limit openings in gratings to

no more than 3/4 inch (19 mm) in least dimension.
2. Provide steel angle supports as indicated.

2.6 FOLDING METAL GATES

A. Description: Steel scissor-type gate.
1. Type: Scissor-Type single, pair, and door gate. 
2. Finish: Galvanized Steel.
3. Webbing: Heavy-duty, 14 gauge, U-channel riveted back-to-back with zinc-plated rivets.

4. Frame: Heavy-Duty, 12 Gauge, 1-1/2 inch x 1-1/2 inch Vertical Angle Frame.
5. Casters: Solid Steel.
6. Locking:

a. Single Gate shall include heavy-duty 12 gauge zinc-plated angle locking bar with
3/16 inch padlock hasp. Lock shall be on right unless noted otherwise.

b. Paired Gate shall meet in middle and lock with 3/16 inch padlock hasp.
c. Door Gate shall include heavy-duty 12 gauge zinc-plated angle locking bar with 3/16

inch padlock hasp which shall lock to right wall unless noted otherwise.
7. Mounting: Can be mounted to wall, door frame, or attached to free standing.
8. Size:

a. Height: 8 feet, unless noted otherwise.
b. Width: As required.

9. Basis of Design: “Heavy-Duty Folding Gates” manufactured by Illinois Engineered
Products.

2.7 GUARDS

A. Equipment Guards:
1. Provide metal tube framing for security and public safety around equipment where

indicated on Drawings.
2. Fabricate equipment guards from 1-1/2 inch O.D. steel tube.
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3. Finish Paint Federal Yellow or add stripe caution reflective tape.

B. Pipe and Downspout Guards:
1. Fabricate pipe and downspout guards from 3/8 inch (9.5 mm) thick by 12 inch (300 mm)

wide steel plate, bent to fit flat against the wall or column at both ends and to fit around
pipe with two-inch (50 mm) clearance between pipe and pipe guard. Drill each end for two
(2) 3/4-inch (19 mm) anchor bolts.

2. Galvanize and prime pipe, downspout guards.

2.8 LADDERS

A. Comply with ANSI A14.3. For elevator pit ladders, comply with ASME A17.1/CSA B44

B. Steel Ladders:
1. Space siderails 18 inches (457 mm) apart unless otherwise indicated.
2. Siderails: Continuous, 1/2 inch by 2-1/2 inch (12.7 mm by 64 mm) steel flat bars, with

eased edges.
3. Rungs: 1 inch (25 mm) diameter steel bars.
4. Fit rungs in centerline of siderails; plug weld and grind smooth on outer rail faces.
5. Provide nonslip surfaces on top of each rung, either by coating rung with aluminum oxide

granules set in epoxy resin adhesive or by using a type of manufactured rung filled with
aluminum oxide grout.

6. Provide nonslip surfaces on top of each rung by coating with abrasive material metallically
bonded to rung.
a. Manufacturers listed whose products meet or exceed the specifications are approved

for use in the Work. Other manufacturers must have a minimum of five (5) years’
experience manufacturing products meeting or exceeding the specifications and
comply with Division 01 requirements regarding substitutions to be considered.
1) Harsco Industrial IKG, a division of Harsco Corporation.
2) SlipNOT Metal Safety Flooring; W.S. Molnar Company.

7. Provide platforms as indicated fabricated from welded or pressure locked steel bar
grating, supported by steel angles. Limit openings in gratings to no more than 1/2 inch (12
mm) in least dimension.

8. Support each ladder at top and bottom and not more than 60 inches (1500 mm) o.c. with
welded or bolted steel brackets.

9. Galvanize ladders, including brackets and fasteners.

2.9 MISCELLANEOUS FRAMING AND SUPPORTS

A. Provide steel framing and supports necessary to complete the work and which are not a part of
the structural framework, including but not limited to the following:
1. Ceiling-hung toilet compartments.
2. CMU partition head.
3. Coiling overhead door.
4. Coiling overhead grille.
5. Elevator hoistway beams
6. Elevator door sills.
7. Equipment.
8. Horizontal sliding grilles.
9. Loose bearing and leveling plates
10. Loose steel lintels.
11. Operable partition supports.
12. Partial-height partition reinforcing tube steel.
13. Shelf angles.

B. Fabrication, General:
1. Fabricate from steel shapes, plates, and bars of welded construction unless otherwise

indicated.
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2. Fabricate to sizes, shapes, and profiles indicated on Drawings and as necessary to
receive adjacent construction. Cut, drill, and tap units to receive hardware, hangers, and
similar items:

3. Cut, drill, and tap units to receive hardware, hangers, and similar items.
4. Fabricate units from slotted channel framing where indicated.
5. Provide inserts for units installed after concrete is placed.

C. Ceiling-Hung Toilet Partition Supports:
1. Framing for Ceiling Hung Toilet Compartments: Provide framing for ceiling hung toilet

compartments, coordinated with the partitions and including provisions for partition
anchorage as required to sustain imposed loads and to limit deflections to L/360 between
hangers, fabricated from the following.
a. Structural Steel Shapes, Plates and Bars: ASTM A36/A36M .
b. Modular Structural Framing System: ASTM A1011/A1011M; modular, structural

quality steel preformed U-channel framing system with continuous open slot prepared
to receive attachment nuts, bolts, straps, threaded rods, beam clamps, hanger rods
support brackets and other accessories. Provide corrosion resistant finish.

c. Provide steel rods, 1/2 inch (13 mm) diameter, spaced at maximum 36 inches (900
mm) o.c. Thread rods to receive anchor and stop nuts. Fit hangers with wedge shape
washers for full bearing on sloping flanges of support beam.

d. Coordinate installation with toilet compartment manufacturer's written instructions and
recommendations.

D. CMU Partition Head Supports:
1. Fabricate supports from 4 inch x 4 inch x 1/4 inch by 36 inch (100 mm by 100 mm by 6

mm by 900 mm) long structural steel angles. Drill supports a maximum of 12 inches (300
mm) o.c. to receive expansion bolts.

E. Loose Bearing and Leveling Plates:
1. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete

construction.
a. Drill plates to receive anchor bolts and for grouting.
b. Galvanize plates.

F. Operable Partition Supports:
1. Fabricate supports for operable partitions from continuous steel beams of sizes

recommended by partition manufacturer with attached bearing plates, anchors, and
braces as recommended by partition manufacturer. Drill or punch bottom flanges of
beams to receive partition track hanger rods; locate holes where indicated on operable
partition Shop Drawings.

G. Shelf Angles:
1. Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete

framing. Provide horizontally slotted holes to receive 3/4 inch (19 mm) bolts, spaced not
more than 6 inches (150 mm) from ends and 24 inches (600 mm) o.c., unless otherwise
indicated.
a. Provide mitered and welded units at corners.
b. Provide open joints in shelf angles at expansion and control joints. Make open joint

approximately 2 inches (50 mm) larger than expansion or control joint.
c. For cavity walls, provide vertical channel brackets to support angles from backup

masonry and concrete.
d. Galvanize and prime shelf angles located in exterior walls.
e. Prime shelf angles located in exterior walls with zinc rich primer.
f. Furnish wedge type concrete inserts, complete with fasteners, to attach shelf angles

to cast in place concrete.

2.10 STAIRS

A. Prefabricated Aluminum OSHA Steps:
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1. Stairs shall comply with 29 CFR 1910.25. 
2. Materials:

a. Aluminum:
1) Sheet and Plate: 5052-H32 complying with ASTM B209/B209M.
2) Extruded Aluminum: 6005-T5, 6061-T6, or 6063-T52 complying with ASTM

B221.
3) Seamless Extruded Tube: 6005-T5, 6061-T6, or 6063-T52 complying with

ASTM B241/B241M.
4) Extruded Structural Pipe and Tube: 6005-T5, 6061-T6, or 6063-T52 complying

with ASTM B429/B429M. 
5) Finish: Mill.

b. Fasteners: 18-8 Stainless steel complying with ASTM F593.
3. Engineering: Prefabricated stairs shall be designed by a professional engineer licensed in

the project state and shall comply with all applicable regulations.

2.11 TRIM

A. Angles at Vent Grills:
1. Fabricate shelf angles from galvanized steel angles of sizes indicated and for attachment

to concrete framing. Provide horizontally slotted holes to receive 3/4 inch (19 mm) bolts,
spaced not more than 2 inches from ends and 24 inches o.c., unless otherwise indicated:
a. Provide mitered and welded units at corners.
b. Provide open joints in angles at expansion and control joints. Make open joint

approximately 2 inches (50 mm) larger than expansion or control joint.
c. Furnish wedge type concrete inserts, complete with fasteners, to attach angles to

cast-in-place concrete.

B. Cast-In Pit Angles and Edge Angles:
1. Provide edge angles, and pit angles, fabricated from angles of size as shown, or required,

with welded on stud anchors spaced 24 inches (600 mm) on center. Provide pit and edge
angles in as long lengths as possible. Miter and weld corners and provide splice plates for
alignment between sections.

C. Miscellaneous Steel Trim:
1. Unless otherwise indicated, fabricate units from structural steel shapes, plates, and bars

of profiles shown with continuously welded joints and smooth exposed edges. Miter
corners and use concealed field splices where possible:
a. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and

installation with other work:
1) Provide with integrally welded steel strap anchors for embedding in concrete or

masonry construction, spaced not more than 6 inches (150 mm) from each end,
6 inches (150 mm) from corners, and 24 inches (600 mm) o.c.

2) Galvanize miscellaneous steel trim.

2.12 FABRICATION TOLERANCES

A. Squareness: 1/8 inch (3 mm) maximum difference in diagonal measurements.

B. Maximum Offset Between Faces: 1/16 inch (1.5 mm).

C. Maximum Misalignment of Adjacent Members: 1/16 inch (1.5 mm).

D. Maximum Bow: 1/8 inch (3 mm) in 48 inches (1.2 m).

E. Maximum Deviation from Plane: 1/16 inch (1.5 mm) in 48 inches (1.2 m).

2.13 FINISHES

A. Finish metal fabrications after assembly.

B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into
surrounding surface.
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2.14 ALUMINUM FINISHES

A. As-Fabricated Finish: AA-M12.

B. Clear Anodic Finish: AAMA 611, Class I, AA-M12C22A41.
1. Class I, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish: non-specular as

fabricated; Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I,
clear coating 0.018 mm or thicker) complying with AAMA 607.1.

2.15 STAINLESS STEEL FINISHES

A. Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated,
free of cross scratches. Run grain with long dimension of each piece.

B. Bright, Directional Polish: No. 4 finish.

C. When polishing is completed, passivate and rinse surfaces. Remove embedded foreign matter
and leave surfaces chemically clean.

2.16 STEEL AND IRON FINISHES

A. Galvanizing:
1. Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel and iron

hardware and with ASTM A123/A123M  for other steel and iron products:
a. Do not quench or apply post galvanizing treatments that might interfere with paint

adhesion.

B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean railings of
grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process.

C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.

D. Preparation for Shop Priming:
1. Prepare surfaces to comply with requirements indicated below:

a. Exterior items: SSPC SP6/NACE No. 3, "Commercial Blast Cleaning."
b. Items indicated to receive zinc-rich primer: SSPC SP6/NACE No. 3, "Commercial

Blast Cleaning."
c. Items indicated to receive primers specified in Section 09 96 00 - High-Performance

Coatings: SSPC SP6/NACE No. 3, "Commercial Blast Cleaning."
d. Other items: SSPC SP3, "Power Tool Cleaning."

E. Shop Priming:
1. Apply shop primer to comply with SSPC PA1, "Paint Application Specification No. 1:

Shop, Field, and Maintenance Painting of Steel," for shop painting:
a. Stripe paint corners, crevices, bolts, welds, and sharp edges.

PART 3 EXECUTION

3.1 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.

B. Coordinate installation of metal fabrications that are anchored to or that receive other work.
Furnish setting drawings, templates, and directions for installing anchorages, including sleeves,
concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in
concrete or masonry. Deliver such items to Project site in time for installation.

3.2 FIELD CONDITIONS

A. Field Measurements:
1. Verify actual locations of walls and other construction contiguous with metal fabrications

by field measurements before fabrication:
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a. Established dimensions: Where field measurements cannot be made without delaying
the work, establish dimensions and proceed with fabricating metal fabrications
without field measurements. Coordinate wall and other contiguous construction to
ensure that actual dimensions correspond to established dimensions.

b. Provide allowance for trimming and fitting at site.

3.3 INSTALLATION, GENERAL

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal
fabrications. Set metal fabrications accurately in location, alignment, and elevation, with edges
and surfaces level, plumb, true, and free of rack, and measured from established lines and
levels.

B. Fit exposed connections accurately together to form hairline joints. Weld connections that are
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.
Do not weld, cut, or abrade surfaces of exterior units that have been hot dip galvanized after
fabrication and are for bolted or screwed field connections.

C. Field Welding:
1. Comply with the following requirements:

a. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

b. Obtain fusion without undercut or overlap.
c. Remove welding flux immediately.
d. At exposed connections, finish exposed welds and surfaces smooth and blended so

no roughness shows after finishing and contour of welded surface matches that of
adjacent surface.

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws,
and other connectors.

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

F. Corrosion Protection:
1. Coat concealed surfaces of aluminum that come into contact with grout, concrete,

masonry, wood, or dissimilar metals with the following:
a. Cast aluminum: Heavy coat of bituminous paint.
b. Extruded aluminum: Two (2) coats of clear lacquer.

3.4 INSTALLING BEARING AND LEVELING PLATES

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to
improve bond to surfaces. Clean bottom surface of plates.

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members
have been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but,
if protruding, cut off flush with edge of bearing plate before packing with non-shrink grout. Pack
grout solidly between bearing surfaces and plates to ensure that no voids remain.

3.5 INSTALLING BOLLARDS

A. Fill metal capped bollards solidly with concrete and allow concrete to cure seven days before
installing.
1. Do not fill removable bollards with concrete.

B. Install plumb.

C. Backfill as indicated on Drawings.
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3.6 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

A. Install framing and supports to comply with requirements of items being supported, including
manufacturers' written instructions and requirements indicated on shop drawings.

B. Anchor supports for _______, ceiling-hung toilet partitions, and CMU partition head
supports  securely to, and rigidly braced from, building structure.
1. Ceiling Hung Toilet Partitions: Anchor supports securely to, and rigidly brace from,

overhead building structure.
2. CMU Partition Head Supports: Unless otherwise indicated place partition head supports

on alternate faces of CMU partitions every 6 feet o.c. and expansion bolt to underside of
structure. Do not bolt to CMU partitions.

3.7 ERECTION TOLERANCES

A. Maximum Variation from Plumb: 1/4 inch (6mm) per story, noncumulative.

B. Maximum Offset from True Alignment: 1/4 inch (6mm).

C. Maximum Out of Position: 1/4 inch (6mm).

3.8 ADJUSTING AND CLEANING

A. Touchup Painting:
1. Immediately after erection, clean field welds, bolted connections, and abraded areas.

Paint uncoated and abraded areas with the same material as used for shop painting to
comply with SSPC PA1 for touching up shop painted surfaces:
a. Apply by brush or spray to provide a minimum 2.0 mil (0.05 mm) dry film thickness.

2. Cleaning and touchup painting of field welds, bolted connections, and abraded areas of
shop paint are specified in Section 09 90 00 - Painting and Coating.

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A780/A780M.

END OF SECTION
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SECTION 07 16 00 - BELOW GRADE WATERPROOFING 
 
CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section. 

 
PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 
 

A. Preparation of concrete surfaces to receive waterproofing membrane. 
 

B. Sealing of cracks and joints. 
 

C. Fluid applied waterproofing system, with prefabricated drainage composite or protection 
board at walls that fall below grade (auditorium, basement, elevator pit, etc.). 

 
D. Pre-applied waterproofing system, with joint sealing tape, and other accessories at below 

grade horizontal surfaces under the slab or elevator pit. 
 

1.2 RELATED SECTIONS 
 

A. Section 03 30 00 - Cast-In-Place Concrete 
 

B. Section 07 92 00 - Building Sealants 
 

C. Division 23 - Mechanical: Mechanical penetrations, such as floor drains and piping, 
through waterproofing membrane. 

 
D. Division 26 - Electrical: Electrical penetrations, such as conduit, through waterproofing 

membrane. 
 

1.3 SUBMITTALS 
 

A. Product Data: 
1. Manufacturer's specifications and other data needed to prove compliance with 

specified requirements. 
2. Manufacturer's installation instructions. 

 
B. Certifications: 

1. Manufacturers certification that applicator is approved by Manufacturer. 
2. Manufacturer’s affidavit that materials used in Project contain no asbestos. 

 

C. Warranty: Submit a sample warranty identifying the terms and conditions stated in 
warranty. 

 
1.4 QUALITY ASSURANCE 

 

A. Applicator Qualifications: Applicator shall be experienced in applying the same or similar 
materials and shall be specifically approved in writing by the membrane system 
Manufacturer. 

 
B. Regulatory Requirements: Comply with applicable codes, regulations, ordinances, and 

laws regarding use and application of products that contain volatile organic compounds 
(VOC). 
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PRE-INSTALLATION CONFERENCE 

 
1.5 A. Refer to Section 01 31 13 – Project Coordination 

 
1.6 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver materials job site in original, factory-sealed, unopened containers bearing 
Manufacturer's name and label intact and legible with following information. 
1. Name of material. 
2. Manufacturer's stock number and date of manufacture. 
3. Material safety data sheet (MSDS). 

 

B. Store and handle in strict compliance with Manufacturer’s instructions, recommendations 
and material safety data sheet (MSDS). 

 
C. Protect from damage from sunlight, weather, excessive temperatures and construction 

operations. 
 

D. Remove damaged material from the site and dispose of in accordance with applicable 
regulations. 

 
E. Do not double-stack pallets of waterproofing on the job site. Provide cover on top and all 

sides. 
 

F. Store drainage composite and protection board flat and off the ground. Provide cover on 
top and all sides. 

 
G. Protect waterproofing materials from freezing. In cool temperatures, store the material  for 

several hours at room temperature to facilitate mixing and application. 
 

H. Sequence deliveries of materials to avoid delays but minimize on-site storage. 
 
1.7 PROJECT CONDITIONS 

 

A. Perform work only when existing and forecasted weather conditions are within the limits 
established by the Manufacturer of the materials and products used. 

 
B. Proceed with installation only when substrate construction and preparation work is 

complete and in condition to receive membrane waterproofing. 
 

C. Coordinate waterproofing work with other trades to ensure adequate illumination, 
ventilation, and dust-free environment during application and curing of membrane. The 
applicator shall have sole right of access to the specified areas for the time needed to 
complete the application and allow the membrane to cure adequately. 

 

D. Protect adjoining surfaces not to be coated against damage or soiling. Protect plants, 
vegetation and animals which might be affected by waterproofing operations. 

 
E. Warn personnel against breathing of vapors and contact of material with skin or eyes. Wear 

applicable protective clothing and respiratory protection gear. 
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F. Keep products away from spark or flame. Do not allow the use of spark producing 
equipment during application and until all vapors have dissipated. Post "NO SMOKING" 
signs. 

 
G. Maintain work area in a neat and orderly condition, removing empty containers, rags, and 

rubbish daily from the site. 
 

1.8 WARRANTY 
 

A. Warrant the work specified herein for ten (10) years against becoming unserviceable or 
causing an objectionable appearance resulting from either defective or non-conforming 
materials and workmanship. 

 

PART 2 - PRODUCTS 
 
2.1 FLUID APPLIED WATERPROOFING SYSTEM - POST APPLIED 

 

A. Specifications are based on named Manufacturer’s products and systems listed below. 
Other Manufacturers must have a minimum of five (5) years’ experience manufacturing 
equivalent products to those specified and comply with Division 1 requirements regarding 
substitutions to be considered. 
1. AVM Industries, Inc. Canoga Park, CA (AVM Aussie Membrane 500) 
2. Carlisle Coatings and Waterproofing Incorporated, Wylie, TX (Barricoat) 
3. GCP Applied Technologies, Cambridge, MA (Procor) 
4. W. R. Meadows, Inc., Hampshire, IL (Mel-Rol LM) 

 
B. Fluid Applied Waterproofing Membrane: Water-based rubber and / or bitumen liquid / fluid 

applied waterproofing membrane modified with high performance rubberized polymers and 
special additives for use in vertical seamless applications. 

 
Waterproofing Membrane Physical Properties, minimum: 

 
Property Test Method Typical Value 

Cured / Dry Film Thickness ASTM D3767 60 mils 

Solids Content --- 62% 

Low Temp Flexibility ASTM C836 Pass 

Elongation ASTM D412 500% 

Pliability ASTM D1970 Unaffected 

Resistance to Standing Water ASTM D2939 Pass 

 
C. Accessory Products: 

1. Protection Coarse: Prefabricated drainage composite material designed to 
promote positive drainage while serving as a protection course. Provide product 
consisting of an impermeable polymeric sheet cuspated under heat and pressure 
to form a high flow dimpled drainage core with a bonded layer of nonwoven filter 
fabric. 

 
D. Locations: Vertical below-grade structural concrete foundation walls opposite conditioned 

and habitable areas that fall below grade 0’-0” and where shown on drawings. 
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2.2 SHEET APPLIED WATERPROOFING SYSTEM - POST APPLIED 
 

A. Specifications are based on named Manufacturer’s products and systems listed below. 
Other Manufacturers must have a minimum of five (5) years’ experience manufacturing 
equivalent products to those specified and comply with Division 1 requirements regarding 
substitutions to be considered. 
1. Carlisle Coatings and Waterproofing Incorporated, Wylie, TX (MiraDRI 860/861) 

2. W. R. Meadows, Inc., Hampshire, IL (Mel-Rol) 
3. AVM Industries, Inc. Canoga Park, CA (AVM Aussie Skin 550G) 
4. GCP Applied Technologies, Cambridge, MA (Preprufe 200) 

 
B. Sheet Applied Waterproofing Membrane: Self-adhering sheet membrane consisting of 

rubberized asphalt laminated to a polyethylene film. 
 

Waterproofing Membrane Physical Properties, minimum: 
 

Property Test Method Typical Value 

Thickness ASTM D3767 60 mils 

Low Temp Flexibility ASTM D1970 Pass 

Elongation ASTM D412 350% 

Puncture Resistance ASTM E154 50 lbf 

Hydrostatic Head ASTM D5385 230 ft 

 
C. Accessory Products: 

1. Primer: Manufacturer’s recommended spray or roller applied water-based 
adhesive. 

2. Detail Sealant: Manufacturer’s recommended sealant material for use at 
penetrations, cut edges, top edge terminations, transitions, etc. and adhesion for 
the protection course. 

3. Detail Strip: Manufacturer’s recommended waterproofing membrane material. 
4. Protection Coarse: Prefabricated drainage composite material designed to 

promote positive drainage while serving as a protection course. Provide product 
consisting of an impermeable polymeric sheet cuspated under heat and pressure 
to form a high flow dimpled drainage core with a bonded layer of nonwoven filter 
fabric. 

5. Termination Bar: High strength, pre-formed, multi-purpose plastic strip with holes 
6” o.c. 

 

D. Locations: Vertical and horizontal below-grade structural concrete foundation walls 
opposite conditioned and habitable areas that fall below grade 0’-0” and where shown on 
drawings. 

 
2.3 SHEET APPLIED WATERPROOFING SYSTEM - PRE-APPLIED 

 

A. Specifications are based on named Manufacturer’s products and systems listed below. 
Other Manufacturers must have a minimum of five (5) years’ experience manufacturing 
equivalent products to those specified and comply with Division 1 requirements regarding 
substitutions to be considered. 
1. Carlisle Coatings and Waterproofing Incorporated, Wylie, TX (MiraDRI 860/861) 
2. W. R. Meadows, Inc., Hampshire, IL (Mel-Rol) 
3. AVM Industries, Inc. Canoga Park, CA (AVM Aussie Skin 550G) 
4. GCP Applied Technologies, Cambridge, MA (Preprufe 200) 
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B. Sheet Waterproofing Membrane: Composite sheet comprising a heavy duty, puncture 
resistant, HDPE film, an aggressive pressure sensitive adhesive and a weather resistant 
protective coating. Membrane provides a continuous seal that resists water ingress and 
migration between the membrane and the structure. 

 
C. Accessory Products: 

1. Pressure Sensitive Tape: Two-sided, reinforced, pressure sensitive tape 
constructed with a highly aggressive adhesive. Material to form a continuous and 
integral seal to the structure (GCP Prefrufe CJ Tape). 

2. Detail Sealant: Manufacturer’s approved sealant intended for use sealing around 
penetrations. 

 

D. Locations: Vertical below-grade structural concrete foundation walls opposite  conditioned 
and habitable areas as well as horizontal surfaces below the slab that fall below grade 0’-
0” and where shown on drawings. 

 
PART 3 - EXECUTION 

 
3.1 EXAMINATION 

 
A. Before waterproofing work is started the all surfaces to be waterproofed shall be thoroughly 

examined for all deficiencies. Should deficiencies exist, the Architect shall be notified in 
writing and corrections made. 

 

3.2 SURFACE PREPARATION 
 

A. Surfaces to which waterproofing is to be applied shall be thoroughly clean, dry and free 
from all surface contaminates or cleaning residue that may harmfully affect the adhesion 
of the membrane. 

 

B. Repair all cracks in accordance with Manufacturer’s instructions. 
 
3.3 APPLICATION 

 

A. Priming:  Shall be in accordance with membrane Manufacturer's instructions. 
 

B. Apply waterproofing in accordance with membrane Manufacturer's instructions. 
 

C. Liquid membrane waterproofing on vertical walls shall positively overlap turned up sheet 
membrane waterproofing from under slab as instructed by the Manufacturer. 

 

D. Where shown or required, install specified perimeter drainage system as the first course of 
drainage composite immediately after membrane has cured on vertical surfaces. Install 
Manufacturer’s recommended drainage composite or protection board / protection course 
on remainder. 

 
 

END OF SECTION 07 16 00 
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SECTION 07 21 19 – Foamed in Place Insulation 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

 
1.2 RELATED SECTIONS 
 

A. Section 03 30 00 - Cast in Place Concrete. 
B. Section 03 40 00 - Structural Pre-cast Concrete. 
C. Section 05 31 00 - Metal Decking. 
D. Section 05 50 00 – Miscellaneous Metals. 
E. Section 06 10 00 - Rough Carpentry. 
F. Section 07 10 00 - Waterproofing. 
G. Section 07 26 00 - Vapor Barrier. 
H. Section 07 65 00 - Flexible Flashing. 
I. Section 07 80 00 – Fire protection. 
J. Section 07 81 00 - Applied Fireproofing. 
K. Section 09 20 00 - Gypsum Board. 
L. Section 09 22 00 - Metal Support Systems. 

 
 
1.3 COORDINATION 
 

A.  Coordinate layout and installation of roof accessories with roofing membrane and base 
flashing and interfacing and adjoining construction to provide a watertight installation. 
 

B.  Coordinate dimensions with rough-in information or Shop Drawings of equipment to be 
supported. 

 
1.4 SUBMITTALS 
 

A.  Product Data:  Submit schedules, charts, literature, and illustrations to indicate the 
performance, fabrication procedures, product variations, technical data sheets and 
accessories. 
 

B.  Shop Drawings: Include materials, opening sizes, fabrication details, hardware, 
attachments, related and adjacent work, and finishes.  

 
C.  Preparation instructions and recommendations. 
 
D.  Installation Methods. 
 

1.5 QUALITY ASSURANCE 
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A.  Installer Qualifications:  
 

1. Contractor performing work under this section shall be authorized by 
manufacturer to apply spray polyurethane foam insulation. 

2. Provide current Authorized Contractor Certificate. 
 

B.  Mock-Up:  Provide a mock-up for evaluation of surface preparation techniques 
and application workmanship. 

 

1. Finish areas designated by Architect. 
2. Do not proceed with remaining work until installation is approved by Architect. 
3. Rework mock-up area as required to produce acceptable work. 

 

 

1.6 REFERENCES 
 

A. American Society for Testing and Materials (ASTM): 
 

1. ASTM C518 Standard Test Method for Steady-State Thermal Transmission Properties 
by Means of the Heat Flow Meter Apparatus 

2. ASTM C1029 Standard Specification for Spray-Applied Rigid Cellular Polyurethane 
Thermal Insulation 

3. ASTM C1338 Standard Test Method for Determining Fungi Resistance of Insulation 
Materials and Facings 

4. ASTM D1621 Standard Test Method for Compressive Properties of Rigid Cellular 
Plastics 

5. ASTM D1622 Standard Test Method for Apparent Density of Rigid Cellular Plastics  
6. ASTM D1623 Standard Test Method for Tensile and Tensile Adhesion Properties of 

Rigid Cellular Plastics 
7. ASTM D1929 Standard Test Method for Determining Ignition Temperature of Plastics 
8. ASTM D2126 Standard Test Method for Response of Rigid Cellular Plastics to 

Thermal and Humid Aging 
9. ASTM D2842 Standard Test Method for Water Absorption of Rigid Cellular Plastics 
10. ASTM D2856 Standard Test Method for Open-Cell Content of Rigid Cellular Plastics 

by the Air Pycnometer 
11. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building 

Materials 
12. ASTM E96 Standard Test Methods for Water Vapor Transmission of Materials 
13. ASTM E283 Standard Test Method for Determining Rate of Air Leakage Through 

Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure 
Differences Across the Specimen 

14. ASTM E2178 Standard Test Method for Determining Air Leakage Rate and 
Calculation of Air Permeance of Building Materials 

 
B. Other standards: 

 
1. AC71 Foam Plastic Sheathing Panels Used as Weather-resistive Barriers 

2. AC377 Acceptance Criteria for Spray-Applied Foam Plastic Insulation 

3. OSHA 29 CFR 1910.23 Guarding floor and wall openings and holes 
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4. OSHA 29 CFR 1926.502 Fall protection systems criteria 

C. National Fire Protection Association (NFPA): 
1. NFPA 285 Standard Fire Test Method for Evaluation of Fire Propagation 

Characteristics of Exterior Wall Assemblies Containing Combustible Components 
2. NFPA 286 Standard Methods of Fire Tests for Evaluating Contribution of Wall and 

Ceiling Interior Finish to Room Fire Growth 
 

D. International Code Council – International Residential Code: 
 

1. Section R104.11 Alternate materials, design and methods of construction and 
equipment. 

2. Section R316 Foam Plastic Insulation. 
3. Section 806.5 Unvented attic and unvented enclosed rafter assemblies. 

 
E. International Code Council – International Building Code: 

 

1. Section 104.11 Alternative materials, design and methods of construction and  
 equipment. 
2. Section 1203.3 Unvented attic and unvented enclosed rafter assemblies 

3. Section 2603 Foam Plastic Insulation. 
 

1.7 DELIVERY, STORAGE AND HANDLING 
 

A.        Materials shall be delivered in manufacturer’s original containers clearly labelled  
      with manufacturer’s name, product identification, safety information, net weight of 
      contents and expiration date. 

B.  Exercise proper care in handling of Work so as not to disrupt finished surfaces. 
C.  Store material in a safe manner and where temperatures are in the limits specified by the 

material manufacturer. 
D.  Empty containers shall be removed from site daily. 
E.  Store materials under cover in a dry and clean location off the ground. 

 
1.8 PROJECT CONDITIONS 

 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within  
 limits recommended by manufacturer for optimum results.  Do not install products  
 under environmental conditions outside manufacturer's absolute limits. 

 

B. Ventilate insulation application area in accordance with the Spray Foam Coalition’s  
 Guidance on best practices for the installation of Spray Polyurethane Foam. 

 
C. Protect workers as recommended by the Spray Foam Coalition’s Guidance on best  
 practices for the installation of Spray Polyurethane Foam. 

 
D. Protect adjacent surfaces, windows, equipment and site areas from damage of 

overspray. 
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1.9 WARRANTY 

 

A. Manufacturer’s Warranty:  warranty that spray-in- 
 place urethane foam insulation, when installed by certified contractors using factory- 
 trained applicators and applied in accordance with the Installation Instructions, will  
 perform as stated in the Product Technical Data Sheet.  

 
1. This warranty is in effect throughout the life of the building provided the 

original purchaser registers with the Warranty Department of the Manufacturer 
within thirty days of occupancy.  

2. Manufacturer’s sole responsibility under this Limited Lifetime Warranty shall 
be to repair or replace any defective Product at the cost of the material only.  

3. Manufacturer shall not be responsible for labor cost or any other costs 
whatsoever related to, or in connection with the removal or installation of 
either the original or replacement product. 

4. Refer to www.huntsmanbuildingsolutions.com for full warranty terms. 
 

A.  Defects shall include, but not be limited to, the following: 
1. Faulty, improper, or inadequate attachment or installation. 
2. Difficult or noisy operation. 
3. Noticeable deterioration of finish. 
4. Leakage of water into the building or within the construction. 

 
 
 
PART 2 - PRODUCTS 
 

2.1  ACCEPTABLE MANUFACTURERS 

 

A.  Acceptable Manufacturers: 

a)   Huntsman Building Solutions:  Arlington, TX 76011 (855) 942-7273 

b)  WR Meadows, Inc: Hampshire, IL. 60140 (847)214-2100 

 

B.  Requests for substitutions will be considered in accordance with provisions of  

     Section 01600. 
2.2  SPRAY FOAM INSULATION 
 

A. Spray Applied Rigid Polyurethane Foam Insulation System:  
 

1. Product Approval: 

a. IAPMO Uniform Evaluation Service Report 565.  

b. Approved for use in building types I, II, III, IV, and V construction under IBC and 
dwellings for IRC. 

http://www.huntsmanbuildingsolutions.com/
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c. AC377 Appendix X compliant NFPA 286. 
2. Application Options:  

a. Application with a prescriptive Thermal Barrier:  
1) There is no thickness limit when installed in floors or ceilings behind 1/2 

inch gypsum wall board or equivalent 15 minute thermal barrier in 
accordance with IBC 2603.4 or IRC R316.4. 

b. Application without a prescriptive Thermal Barrier: 
1) Up to 11-1/2 inches (292 mm) on the underside of the roof sheathing or 

in floor assemblies and 7-1/2 inches (191 mm) on vertical surfaces with: 
(a) A minimum of 18 wet mils (12 dry mils) of DC-315 intumescent 

coating 
2) Up to 9-1/2 inches (241 mm) on the underside of the roof sheathing or in 

floor assemblies and 6-1/2 inches (165 mm) on vertical surfaces with: 
(a) A minimum of 16 wet mils (11 dry mils) of No-Burn Plus ThB 

intumescent coating 

c. Attics and Crawlspaces: AC 377 Appendix X compliant NFPA 286 (Entry to the 
attic or crawlspace is only to service utilities and NO storage is permitted). 
Minimum application thickness of 1 inch. 

1) Up to 11-1/2 inches (292 mm) on the underside of the roof sheathing or 
in floor assemblies and 7-1/2 inches (191 mm) on vertical surfaces, the 
insulation may be left exposed without a thermal barrier, ignition barrier 
or intumescent coating 

d. Use as a Vapor Retarder: Class II vapor retarder @ < 1.0 perm, HEATLOK® 
HFO Pro minimum thickness of 1.0 inches. 

 

3. Physical Properties: 
 

Density ASTM D1622 2.0 – 2.4 lb/ft³ 32 – 38.4 Kg/m³ 

 
Thermal Resistance 
  

ASTM C518  
1’’ = R-7.4 

3.5’’ = R-23  

25.4 mm = 1.3 RSI 

88.9 mm = 4.04 RSI 

 
 
Dimensional Stability 
  
  
  

ASTM D2126 
(% of change in volume at 

28 days) 
158°F (70°C) 97% R.H. 

 
 
 

-3.7 % 
 
  

Surface burning 
characteristics 

ASTM E84 Class 1 

Flame spread 
index 

ASTM E84 12 

Smoke development ASTM E84 350 - 400 

Air Permeance 
ASTM E2178 
at 75 Pa at 1’’ 

<0.02 L/s· m² 

Air Permeance 
ASTM E283 

at 75 Pa at 1’’ 
<0.02 L/s· m² 
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Water Absorption ASTM D2842 0.3% 

Water vapor permeance  
ASTM E96 at 1’’ 

Class II Vapor Retarder 
0.91 perms  52.5 ng/Pa s.m² 

Ignition Properties ASTM D1929 766oF 408oC 

Compressive Strength ASTM D1621 31 psi 214 kPa 

Tensile Strength ASTM D1623 44 psi 303 kPa 

Fungi Resistance ASTM C1338 No fungal growth 

Closed Cell Content ASTM D2856 98% 

Standard Specification for spray 
applied rigid cellular polyurethane 
thermal  
insulation 

ASTM C1029 Type II Compliant 

Commercial Fire  
Resistance 

NFPA 285 Assembly passed 

   

2.3  ACCESSORY PRODUCTS 
 

B. Water Based Intumescing coatings:  
 

1. Product: DC315, Manufactured by International Fireproof Technology, Inc.  
2. Product: No-Burn Plus ThB, Manufactured by No-Burn, Inc. 
 

C. Primers:  
 

1. Product: Adbond manufactured by Adfast or Thermo-Prime by HUNTSMAN 
 BUILDING SOLUTIONS 

a. Application: Follow manufacturer’s application recommendations.   

b. Recommended for oily surfaces and galvanized steel like Z-bar, PVC, curtain 
walls and steel decks 

 
PART 3 EXECUTION 
 
1.0 EXAMINATION 
 

A. Do not begin installation until substrates have been properly prepared. 
 

B. If substrate preparation is the responsibility of another installer, notify General  
 Contractor, Architect or other point of contact of unsatisfactory preparation before  
 proceeding. 
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C. Commencement of work outlined in this section shall be deemed as acceptance of  
 existing work and conditions. 

1.1 PREPARATION 
 

A. Clean surfaces thoroughly prior to installation. 
 

B. Apply only when surfaces and environmental conditions are within limits prescribed  
 by the material manufacturer. 

 
C. Prepare surfaces using the methods recommended by the manufacturer for  
 achieving the best result for the substrate under the project conditions. 

 
D. It is recommended to install primer on oily surfaces and galvanized steel 

 
1.2 INSTALLATION 
 

A. Install in accordance with manufacturer's instructions.   
 

B. Apply as recommended by manufacturer to thickness as indicated on drawings. 
 

C. Equipment used to apply the foam insulation shall have fixed ratio positive  
 displacement pumps approved by foam manufacturer. 

 
1.3 PROTECTION 
 

A. Protect installed products until completion of project. 
 

B. Touch-up, repair or replace damaged products before Substantial Completion. 
 

END OF SECTION 07 72 33 
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SECTION 08 31 00 - ACCESS DOORS AND PANELS

PART 1  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Ceiling-mounted access units.
2. Floor-mounted access door and frame units.

B. Related Sections
1. Section 08 71 00 - Door Hardware: Mortise cylinder and core hardware.
2. Section 09 90 00 - Painting and Coating: Field paint finish.

1.3 REFERENCE STANDARDS

A. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

C. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2023a.

D. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes; 2023.

E. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2023.

F. ASTM A513/A513M - Standard Specification for Electric-Resistance-Welded Carbon and Alloy
Steel Mechanical Tubing; 2020a.

G. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023.

H. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

I. ASTM B26/B26M - Standard Specification for Aluminum-Alloy Sand Castings; 2018, with
Editorial Revision.

J. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021a.

K. ASTM B211/B211M - Standard Specification for Aluminum and Aluminum-Alloy Rolled or Cold
Finished Bar, Rod, and Wire; 2019.

L. FM (AG) - FM Approval Guide; Current Edition.

M. ITS (DIR) - Directory of Listed Products; Current Edition.

N. UL (FRD) - Fire Resistance Directory; Current Edition.

1.4 SUBMITTALS

A. Refer to Section 01 33 00 - Submittal Procedures for submittal procedures.

B. Product Data:  Provide sizes, types, finishes, hardware, scheduled locations, and details of
adjoining work.

C. Shop Drawings:  Indicate exact position of each access door and/or panel unit.

D. Samples:  Submit two access units, 3" by 3" in size indicating frame configuration.

E. Manufacturer's Installation Instructions:  Indicate installation requirements.
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F. Project Record Documents:  Record actual locations of each access unit.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least three years documented experience.

PART 2  PRODUCTS

2.1 MANUFACTURERS

A. Specifications are based on the products identified as Basis of Design. Manufacturers listed
whose products meet or exceed the specifications are approved for use in the Work. Other
manufacturers must have a minimum of five (5) years’ experience manufacturing products
meeting or exceeding the specifications and comply with Division 01 requirements regarding
substitutions to be considered.
1. Access Units:

a. Activar Construction Products Group, Inc. - JL Industries: www.activarcpg.com/#sle.
b. ACUDOR Products Inc: www.acudor.com/#sle.
c. Best Access Doors: www.bestaccessdoors.com/#sle.
d. Cendrex, Inc: www.cendrex.com/#sle.
e. Elmdor: www.elmdor.com/#sle.
f. FF Systems, Inc: www.ffsystemsinc.com/#sle.
g. Karp Associates, Inc : www.karpinc.com/#sle.
h. MIFAB, Inc : www.mifab.com/#sle.
i. Milcor, Inc : www.milcorinc.com/#sle.
j. Nystrom, Inc : www.nystrom.com/#sle.
k. Studco Building Systems: www.studcosystems.com/#sle.

B. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures.

2.2 ACCESS DOOR AND PANEL ASSEMBLIES

A. Non-Fire-Rated Floor Access Door:
1. Basis of Design:

a. Type K or KD, as indicated on Drawings, manufactured by The BILCO Company.
2. Size: 36 by 36 inches (914 by 914 mm).
3. Material: 1/4 inch (6 mm) aliminum cover and extruded aluminum frame.
4. Cover: Diamond-pattern tread plate reinforced for 150 psf (732 kg/sq. m) live load.
5. Frame: Extruded aluminum angle frame with strap anchors bolted around perimeter.
6. Hinges: Concealed, cast-steel, cam-action.
7. Latch: Type 316 stainless steel slam lock with fixed interior handle and removable exterior

turn/lift handle.
8. Lift Assistance: Torsion bars that pivot on cam-action hinges with automatic hold-open

arm with grip handle.
9. Finish: Mill.
10. Hardware: Manufactuer's standard.

2.3 CEILING- MOUNTED ACCESS UNITS

A. Ceiling- Mounted Units: Factory-fabricated door and frame, fully assembled units with corner
joints welded, filled and ground flush; square and without rack or warp; coordinate requirements
with type of installation assembly being used for each unit.
1. Material: Steel.
2. Style: Exposed frame with door surface flush with frame surface.

a. Gypsum Board Mounting Criteria: Use drywall bead type frame.
3. Door Style: Single thickness with rolled or turned in edges.
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4. Frames: 16 gauge, 0.0598 inch (1.52 mm), minimum thickness.
5. Door Panels to Receive Wall/Ceiling Finish: Surface recessed 5/8 inch (15.9 mm) back

from wall face.
6. Insulation: Non-combustible mineral wool or glass fiber.
7. Units in Fire-Rated Assemblies: Fire rating as required by applicable code for fire-rated

assembly that access doors are being installed.
8. Steel Finish: Primed.
9. Primed and Factory Finish: Polyester powder coat; color as selected by Architect from

manufacturer's standard colors .
10. Hardware:

a. Hardware for Fire-Rated Units: As required for listing.
b. Hinges for Non-Fire-Rated Units: Concealed, constant force closure spring type.
c. Number of Locks/Latches Required:  As recommended by manufacturer for size of

unit.
d. Inside Latch Release:  Mechanism that allows door/panel to be opened from inside.
e. Gasketing:  Extruded neoprene, around perimeter of door panel.

PART 3  EXECUTION

3.1 EXAMINATION

A. Verify that rough openings are correctly sized and located.

B. Begin installation only after substrates have been properly prepared, and if the responsibility of
another installer, notify Architect of unsatisfactory preparation before proceeding.

3.2 PREPARATION

A. Clean surfaces thoroughly prior to proceeding with this work.

B. Prepare surfaces using methods recommended by manufacturer for applicable substrates in
accordance with project conditions.

3.3 INSTALLATION

A. Install units in accordance with manufacturer's instructions.

B. Install frames plumb and level in openings, and secure units rigidly in place.

C. Position units to provide convenient access to concealed equipment when necessary.

END OF SECTION
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SECTION 08 34 73 - SOUND CONTROL DOOR ASSEMBLIES

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Related Sections:
1. Section 08 71 00 - Door Hardware.
2. Section 08 80 00 - Glazing.
3. Section 09 90 00 - Painting and Coating.

1.3 REFERENCE STANDARDS:

A. ASTM International (ASTM):
1. A36 Standard Specification for Carbon Structural Steel.
2. A108 Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished.
3. A1008 Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-

Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution
Hardened, and Bake Hardenable.

4. A1011 Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural,
High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.

5. B117 Standard Method of Salt Spray (Fog) Testing.
6. D1735 Standard Practice for Testing Water Resistance of Coating Using Water Fog

Apparatus.
7. E90 Standard Test Method for Laboratory Measurement of Airborne-Sound Transmission

Loss of Building Partitions.
8. E336 Standard Test Method for Measurement of Airborne Sound Insulation in Buildings.
9. E413 Standard Classification for Rating Sound Insulation.
10. E512 Standard Practice for Combined, Simulated Space Environment Testing of Thermal

Control Materials with Electromagnetic and Particulate Radiation.

B. American Welders Society (AWS).

C. Hollow Metal Manufacturers Association (HMMA): 840 Installation and Storage of Hollow Metal
Doors and Frames.

D. National Fire Protection Agency (NFPA): NFPA 80 Standard for Fire Doors and Fire Windows.

E. Underwriters Laboratories, Inc. (UL): UL Directory.

1.4 SUBMITTALS

A. Product Data:
1. Manufacturer’s specifications and other data needed to prove compliance with specified

requirements and manufacturer’s installation instructions.
2. Manufacturer’s installation instructions.

B. Shop Drawings: Indicate elevations, sections, substrates, fasteners, finishes, hardware, and
installation details.

C. Samples: Samples or color charts showing full range of colors available for Architect’s
selection.

D. Certifications:
1. Manufacturer’s certification that door construction utilized has been tested at an

independent laboratory in accordance with ASTM E90, and that the STC determined in
accordance with ASTM E413 is not less than that specified in Part 2 of this Section.

2. Manufacturer’s certification that door construction has been tested in accordance with
ASTM E512 (UL 10B) for labeled fire doors and frames, and meets requirements of NFPA
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80 where required.

1.5 QUALITY ASSURANCE

A. Pre-Installation Conference: Refer to Section 01 31 00: Project Management and Coordination.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store all materials on planks or dunnage in a dry location in a vertical position, spaced by
blocking to permit air circulation between units. Cover all materials or store in a controlled area
to protect from damage.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers listed below who produce equivalent products to those specified are approved
for use in the Work. Other manufacturers must have a minimum of five (5) years’ experience
manufacturing equivalent products to those specified and comply with Division 01 requirements
regarding substitutions to be considered:
1. Acoustic Systems, Austin, TX; (800) 749-1460.
2. IAC, North Aurora, IL; (630) 270-1790.
3. Krieger Specialty Products, Pico Rivera CA; (562) 695-0645.
4. Overly Door Company, Greensburg, PA; (800) 979-7300.
5. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures.

2.2 SOUND CONTROL DOORS

A. Swinging Metal Sound Control Doors:
1. Basis of Design:

a. QuietSwing Model QS-52 manufactured by Noise Barriers.
2. Acoustical Performance:

a. Sound Transmission Loss, db.
b. Octave Band Center Frequency, Hz.

125 250 500 1K 2K 4K STC
40 44 50 53 51 56 52

c. The complete door/frame assembly, if tested in the field, shall meet the FSTC ASTM
E336-97 within 6 dB of the specified STC rating.

3. Materials of Construction:
a. Door leaf shall be fabricated from one skin a minimum of 12 gauge steel. Door shall

be filled with sound-absorbing and dampening elements.
b. Door frame shall be fabricated from minimum 14 gauge steel. Provide frames with

anchors and attachments as necessary to transfer loads to surrounding wall
construction.

c. Acoustic seals: Side and head of door and frame shall be provided with two (2) sets
of factory-installed, self-aligning, magnetic-compression seals to hold door in closed
position by the magnetic force of perimeter seals. Corners shall be mitered and
sealed.

d. Door Bottom: Bottom of door shall be provided with a factory installed continuous,
adjustable, Teflon coated, neoprene compression seal mortised into the door bottom
and designed to compress against floor as door is closed. Automatic door bottom
seals will not be accepted.

e. Vision Lights: Factory installed double-glazed windows in dimensions per the door
schedule. All glazing shall be installed by skilled workmen at the manufacturer’s
facility.
1) Where noted on drawings provide a 12” x 12”, 4” x 30”, 24” x 36 “ or 22” x 60”

double glazed window with glazing thicknesses required to maintain the
 specified acoustical performance of the doors. Glazing shall be factory-installed.

f. Hardware:
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1) Provide minimum two (2) factory installed cam-lift type hinges for each
door.  Finish of hinges shall be US26D.

2) Locks, pull handles, push plates, and other door hardware as specified in the
hardware schedule will be furnished and factory installed by the sound door
supplier. Door leaf and frame for each unit shall be prepared to receive security
locks as specified in the hardware schedule.

3) Other Hardware: Comply with requirements in Section 08 71 00 - Door
Hardware.

2.3 FINISH

A. Finish: All tool marks and surface imperfections shall be removed, and exposed faces of all
welded joints shall be dressed smooth. Assemblies shall be treated and coated on all
accessible surfaces with a rust-inhibitive primer that meets ASTM B117 salt spray for 150
hours, and ASTM D1735 water fog test for organic coatings for 200 hours, and that is fully
cured prior to shipment.

PART 3 EXECUTION

3.1 COORDINATION

A. Coordinate with Section 08 71 00: Door Hardware.

3.2 INSTALLATION

A. Install Work of this Section in accordance with manufacturer’s instructions and approved shop
drawings.

B. Secure the services of a qualified representative of the manufacturer to visit the jobsite and
instruct the Contractor’s personnel in proper installation and adjustment of the doors and assist,
if required, in field tests.

END OF SECTION
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SECTION 14 20 00 - ELEVATORS

PART 1 GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Electric traction elevators.
2. Hydraulic elevators.
3. Elevator control requirements.
4. Elevator finishes.
5. Elevator maintenance contract.

B. Related Requirements:
1. Section 03 30 00 - Cast-in-Place Concrete: Includes _____ .
2. Section 05 12 00 - Structural Steel Framing: Includes _____ .
3. Section 05 50 00 - Metal Fabrications : Includes _____ .
4. Section 07 16 00 - Below Grade Waterproofing: Waterproofing of elevator pit walls and

floor.
5. Section 07 72 36 - Smoke Vents: Smoke venting hatch at top of hoistway.
6. Section 07 84 13 - Penetration Firestopping: Fire rated sealant in hoistway.
7. Section 08 31 13 - Access Doors and Frames: Fire rated access doors into hoistway.
8. Section _______: Motor for sump pump in pit.
9. Section _______: Pit drain.
10. Section __________ : Ventilation and temperature control of elevator equipment room.
11. Section _______:

a. Conduit to elevator equipment devices remote from _____ .
b. Conduit between controller cabinet  _____  to remote group supervisory panel in lobby .

12. Section _______:
a. Electrical characteristics and wiring connections.
b. Electrical service to main disconnect  located in _____ .
c. Emergency power transfer cabinet.
d. Electrical power for elevator installation and testing.
e. Electrical disconnecting device to elevator equipment prior to activation of sprinkler

system.
f. Electrical service for _____ .
g. Lighting in elevator pit.
h. Conduit for telephone service _____ .

1.3 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2020.

C. AAMA 2604 - Voluntary Specification, Performance Requirements and Test Procedures for
High Performance Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2022.

D. ADA Standards - 2010 ADA Standards for Accessible Design; 2010.

E. AISC 360 - Specification for Structural Steel Buildings; 2022.

F. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -
Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).
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G. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

H. ASME A17.1 - Safety Code for Elevators and Escalators Includes Requirements for Elevators,
Escalators, Dumbwaiters, Moving Walks, Material Lifts, and Dumbwaiters with Automatic
Transfer Devices; 2022.

I. ASME A17.2 - Guide for Inspection of Elevators, Escalators, and Moving Walks Includes
Inspection Procedures for Electric Traction and Winding Drum Elevators, Hydraulic Elevators,
Inclined Elevators, Limited-Use/Limited-Application Elevators, Private Residence Elevators,
Escalators, Moving Walks, and Dumbwaiters; 2020.

J. ASME QEI-1 - Standard for the Qualification of Elevator Inspectors; 2018.

K. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

L. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes; 2023.

M. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2023.

N. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2023.

O. ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2023.

P. ASTM B36/B36M - Standard Specification for Brass Plate, Sheet, Strip, and Rolled Bar; 2023.

Q. ASTM B135/B135M - Standard Specification for Seamless Brass Tube; 2017.

R. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.

S. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric); 2014.

T. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

U. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2021.

V. ASTM B455/B455M - Standard Specification for Copper-Zinc-Lead Alloy (Leaded-Brass)
Extruded Shapes; 2020.

W. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

X. {RSTEMP#623}ASTM C1172 - Standard Specification for Laminated Architectural Flat
Glass{CH#187914}.

Y. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2021.

Z. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2023).

AA. ITS (DIR) - Directory of Listed Products; Current Edition.

BB. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

CC. NEMA MG 1 - Motors and Generators; 2021.

DD. NFPA 13 - Standard for the Installation of Sprinkler Systems; Most Recent Edition Adopted by
Authority Having Jurisdiction, Including All Applicable Amendments and Supplements.

EE. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

FF. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2022.

GG. PS 1 - Structural Plywood; 2023.
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HH. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic); 2019.

II. UL (DIR) - Online Certifications Directory; Current Edition.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate work with other installers to provide necessary conduits for proper installation

of wiring, including but not limited to, the following:
a. Elevator equipment devices remote from elevator machine room or hoistway.
b. Remote group automatic panel  _____  from controller cabinet.
c. Telephone service for _____ .
d. Elevator pit(s) for _____.
e. Automatic transfer switch from controller cabinet.
f. Fire alarm panel from controller cabinet.

2. Coordinate work with other installers for equipment provisions necessary for proper
elevator operation, including but not limited to, the following:
a. Automatic transfer switches with auxiliary contacts for emergency power transfer

status indication.
b. Shunt trip devices for automatic disconnection of elevator power prior to fire

suppression system activation; include provisions for shunt trip power monitoring.
c. Overcurrent protection devices selected to achieve required selective coordination.

B. Preinstallation Meeting: Convene meeting at least ______  prior to start of this work.
1. Review schedule of installation, proper procedures and conditions, and coordination with

related work.
2. Review use of elevator for construction purposes, hours of use, scheduling of use,

cleanliness of car, employment of operator, and maintenance of system.

1.5 SUBMITTALS

A. Refer to Section 01 33 00 - Submittal Procedures, for submittal procedures.

B. Product Data: Submit data on following items:
1. Signal and operating fixtures, operating panels, and indicators.
2. Car design, dimensions, layout, and components.
3. Car and hoistway door and frame details.
4. Electrical characteristics and connection requirements.

C. Shop Drawings: Include appropriate plans, elevations, sections, diagrams, and details on
following items:
1. Elevator Equipment and Machines: Size and location of driving machines, power units,

controllers, governors, and other components.
2. Hoistway Components: Size and location of car machine beams, guide rails, buffers,

ropes, and other components.
3. Rail bracket spacing; maximum loads imposed on guide rails requiring load transfer to

building structural framing.
4. Individual weight of principal components; load reaction at points of support.
5. Loads on hoisting beams.
6. Clearances and over-travel of car and counterweight.
7. Locations in hoistway  _____  of traveling cables and connections for _____ .
8. Location and sizes of hoistway and car doors and frames.
9. Calculated heat dissipation of elevator equipment  _____ .
10. Interface with building security system.
11. Electrical characteristics and connection requirements.
12. Indicate arrangement of elevator equipment and allow for clear passage of equipment

through access openings.

D. Designer's Qualification Statement.
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E. Manufacturer's Qualification Statement.

F. Installer's Qualification Statement.

G. Welders’ Qualification Statement:  Welders’ certificates in accordance with AWS B2.1/B2.1M
and dated no more than 12 months before start of scheduled welding work.

H. Testing Agency's Qualification Statement.

I. Warranty Documentation: Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.

J. Initial Maintenance Contract.

K. Maintenance Contract: Submit proposal to Owner for standard _____ continuing maintenance
contract agreement in accordance with ASME A17.1 and requirements as indicated, starting on
date initial maintenance contract is scheduled to expire.
1. Indicate in proposal the services, obligations, conditions, and terms for agreement period

and for renewal options.
2. Use form, _____ , provided _____  this section.

L. Operation and Maintenance Data:
1. Parts catalog with complete list of equipment replacement parts; identify each entry with

equipment description and identifying code.
2. Operation and maintenance manual.
3. Schematic drawings of equipment, and wiring diagrams of installed electrical equipment

with list of corresponding symbols to identify markings on _____ .

1.6 QUALITY ASSURANCE

A. Regulatory Requirements:
1. Elevator Standard: Comply with ASME A17.1.
2.  Accessibility Requirements - Comply with applicable requirements.

a. Texas Accessibility Standards.
b. ICC/ANSI A117.1 Accessible and Useable Building and Facilities.

B. Maintain ____ copies of each quality standard document on site.

C. Designer Qualifications: Design ________  under direct supervision of a _______  experienced
in design of this type of work and licensed in the State in which the Project is located .

D. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section with minimum _____  years  _____  experience.

E. Installer Qualifications: Supervisor along with trained elevator installation personnel on staff of
elevator equipment manufacturer.

F. Installer Qualifications: Company specializing in performing work of the type specified and with
at least _____  years of  _____  experience  _____ .

G. Welder Qualifications: Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and no more than 12 months before start of scheduled welding work.

H. Testing Agency Qualifications: Independent firm specializing in performing testing and
inspections of type specified in this section.

I. Products Requiring Fire Resistance Rating: Listed and classified by _____ .

J. Products Requiring Electrical Connection: Listed and classified by _____  as suitable for the
purpose indicated in construction documents.

1.7 WARRANTY

A. Refer to Section 01 77 00 - Closeout Procedures, for additional warranty requirements.

B. Provide manufacturer's warranty for elevator operating equipment and devices for _____  from
Date of Substantial Completion.
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PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers listed whose products meet or exceed the specifications are approved for use in
the Work. Other manufacturers must have a minimum of five (5) years’ experience
manufacturing products meeting or exceeding the specifications and comply with Division 01
requirements regarding substitutions to be considered.
1. Electric Traction Elevators:
2. Hydraulic Elevators:

B. Substitutions: Refer to Section 01 25 13 - Product Substitution Procedures .

C. Products other than Basis of Design are subject to compliance with specified requirements 
_____ . By using products other than Basis of Design, Contractor  accepts responsibility for
costs associated with any necessary modifications to related work, including any design fees.

D. Source Limitations: Provide elevator and associated equipment and components produced by
_____  and obtained from a single supplier.

2.2 GENERAL ELEVATOR REQUIREMENTS

A. Operation Control Type: Refer to Part 4 Schedule of Elevators.

B. Service Control Type: Refer to Part 4 Schedule of Elevators.

C. Electrical Power: 480 volts; alternating current (AC); three phase; 60 Hz.

D. Hoistway Size: As indicated on Drawings.

E. Interior Car Platform Size: As indicated in Part 4 Elevator Schedule.

F. Elevator Pit Depth: As indicated on Drawings.

G. Overhead Clearance at Top Floor: As indicated on Drawings.

H. Travel Distance: As indicated on Drawings.

I. Number of Stops: As indicated on Drawings.

J. Number of Openings: As indicated on Drawings.

K. Traction Machine Location: _____.

L. Hydraulic Equipment Location: _____.

2.3 ELECTRIC TRACTION ELEVATORS

A. Electric Traction Elevator Equipment:

B. Drive System:

2.4 HYDRAULIC ELEVATORS

A. Hydraulic Elevator Equipment:

B. Drive System:

2.5 COMPONENTS

A. Elevator Equipment:
1. Motors, Controllers, Controls, Buttons, Wiring, Devices, and Indicators: Comply with NFPA

70 requirements, and refer to Division 26 for additional requirements.
2. Guide Rails, Cables, Counterweights, Sheaves, Buffers, Attachment Brackets and

Anchors: Design criteria for components includes safety factors in accordance with
applicable requirements of Elevator Code, ASME A17.1.

3. Buffers:
a. Spring type for elevators with speed less than or equal to 200 feet per minute (1 m

per second).
b. Oil type for elevators with speed greater than 200 feet per minute (1 m per second).

4. Lubrication Equipment:
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a. Provide grease fittings for periodic lubrication of bearings.
b. Grease Cups:  Automatic feed type.
c. Lubrication Points:  Visible and easily accessible.

B. Electrical Equipment:
1. Motors: NEMA MG 1.
2. Boxes, Conduit, Wiring, and Devices: Complying with NFPA 70 and in accordance with

Division 26.
3. Sump Pump in Pit: Refer to Division 22.
4. Spare Conductors:  Provide ten percent in extra conductors and two pairs of shielded

audio cables in traveling cables.
5. Include wiring and connections to elevator devices remote from hoistway  _____ .  _____ . 

Refer to Division 26.

2.6 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Comply with _____ .

B. Accessibility Requirements: Comply with ADA Standards.

C. Perform structural steel design, fabrication, and installation in accordance with AISC 360.

D. Comply with seismic design requirements in accordance with _____ .
1. Comply with Elevator Safety Requirements for Seismic Risk Zone in accordance with

ASME A17.1, ASCE 7 and other related requirements.
a. Project Seismic Risk: _____ .

2. Provide earthquake emergency operations in accordance with ASME A17.1 requirements.
3. Provide seismic switch in accordance with ASME A17.1 and ASCE 7 requirements.

E. Perform welding of steel in accordance with AWS D1.1/D1.1M.

F. Fabricate and install door and frame assemblies in accordance with NFPA 80 and complying
with requirements of Authorities Having Jurisdiction (AHJ).

G. Perform electrical work in accordance with NFPA 70.

H. Comply with venting or pressurization of hoistway design in accordance with HVAC system
requirements and Authorities Having Jurisdiction (AHJ).

I. Comply with fire protection sprinkler system of hoistway design in accordance with NFPA 13
requirements and Authorities Having Jurisdiction (AHJ). Refer to Division 21.

2.7 OPERATION CONTROLS

A. Operation Controls, General:
1. Comply with Texas Accessibility Standards for elevator controls.

B. Operation Controls, Car:
1. Door Operation Controls:

a. Program door control to open doors automatically when car arrives at floor landing.
b. Render "Door Close" button inoperative when car is standing at dispatch landing with

doors open.
2. Door Safety Devices:

a. Moveable, retractable safety edges, quiet in operation; equipped with ______ .
b. Interconnect safety devices with elevator control system.

C. Operation Controls, Lobby
1. Provide Landing Operating Panels and Landing Indicator Panels.

a. Landing Operating Panels:
1) Buttons:

(a) Indicators: Illuminating.
(b) Terminating Landings: One button only.

b. Landing Indicator Panels: Illuminating.
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2. Lobby Monitoring Panel:
a. Locate ________  for each individual elevator and group of elevators as indicated on

Drawings .
b. Coordinate size and style of panel  with elevator manufacturer.
c. _____  face plate markings in panel, and fill with paint of contrasting color.
d. Include direction indicator displaying landing "Up" and "Down" calls registered at each

landing floor.
e. Include position and motion display for direction of travel of each elevator; display

_____ ; indicate position of cars at rest and in motion.
f. Include a "Remove From In Service" switch for each elevator that then calls car to

ground floor and parks car with doors _____ .
g. Include emergency power selector switch for  _____  elevators that overrides

automatic emergency power selection.
h. Include "Firefighter's Service Switch" that manually recalls each elevator to

________ .
3. Provide "Firefighter's Emergency Operation" in accordance with _______ .

a. Designated Landing: _____ .

2.8 OPERATION CONTROL TYPE

2.9 SERVICE CONTROL TYPE

2.10 EMERGENCY POWER

A. Set-up elevator operation to run with _____  when the normal building power supply fails, and in
compliance with ASME A17.1 requirements.

B. Building Emergency Power Supply: Supplied by _____ ; provide elevator system components
as required for emergency power characteristics with phase rotation the same as for normal
power.
1. Provide transfer switches and auxiliary contacts.
2. Install connections to power feeders.

C. Elevator Emergency Power Supply: Supplied by _____ ; provide elevator system components
as required for emergency power characteristics.

D. Emergency Lighting: _____ .

E. Provide operational control circuitry for adapting the change from normal to emergency power.

F. Upon transfer to emergency power, advance one elevator at a time to a pre-selected landing,
stop car, open doors, disable operating circuits, and hold in standby condition.

G. After the transfer of emergency power and advancement of elevators to landings has
completed one cycle, operate one pre-selected elevator in normal operation using the
emergency power supply.
1. If the pre-selected car fails to operate, automatically select another car to operate.
2. Provide manual switch to override the automatic selection process.

2.11 MATERIALS

A. Rolled Steel Sections, Shapes, Rods: ASTM A36/A36M.

B. Steel Sheet: ASTM A1008/A1008M, Designation CS (commercial steel), with _____  finish.

C. Sheet Steel: Hot-dipped galvanized steel sheet, ASTM A653/A653M, with G90/Z275 coating.

D. Stainless Steel Sheet: ASTM A666, Type 304 ; ____  finish  _____ .

E. Stainless Steel Bars, Shapes and Moldings: ASTM A276/A276M, Type 304.

F. Extruded Brass Shapes: ASTM B455/B455M, Copper Alloy UNS C38500, Architectural Bronze,
57 percent copper, _____  finish.

G. Seamless Brass Tubes: ASTM B135/B135M, Copper Alloy UNS C22000, Commercial Bronze,
90 percent copper, polished  finish.
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H. Brass Sheet: ASTM B36/B36M, Copper Alloy UNS _____  percent copper.

I. Aluminum Sheet: ASTM B209 (ASTM B209M) , ____ , ____ .

J. Plywood: PS 1, Structural I, Grade _________  or better, _____ .

K. Tempered Glass: ___ inch (___ mm)  minimum thickness, fully tempered in compliance with
ASME A17.1, 16 CFR 1201, ANSI Z97.1, and ASTM C1048 tempered glass requirements.

L. Laminated Glass: ___ inch (___ mm)  minimum thickness, and in compliance with ASME A17.1,
16 CFR 1201, ANSI Z97.1, and {RS#623} laminated glass requirements.

M. Insulating Glass Units: ___ inch (___ mm)  overall thickness, _____  in compliance with ASME
A17.1, 16 CFR 1201, and ANSI Z97.1 requirements for glass in elevator cars.

2.12 GENERAL CAR AND HOISTWAY REQUIREMENTS

A. Finishes: Refer to Section 14 27 00 - Custom Elevator Cabs and Doors.

B. Refer to Elevator Schedule in Part 4.

C. Sills/Thresholds:  Configure to align with frame return and coordinate with floor finish.

D. Gasketing:  Provide acoustic type gasketing at hoistway doors and frames to _____  audible
noise due to car activities in the hoistway, and air pressure differential between hoistway and
landing floors.

E. Car Accessories:
1. Certificate Frame: _____  frame glazed with clear _____ , and attached with  _____  screws.

2.13 MACHINE ROOM FITTINGS

A. Wall-Mounted Frames: Glazed with _____ ; sized as required. Provide one chart each for
master electric schematic and for lubrication chart. Install charts.

B. Key Cabinet: Wall-mounted, lockable , _____ , for control and operating panel keys.
1. Provide ____  key cabinet keys.
2. Provide ____  control/operating panel keys.
3. Provide ____  _____ .

C. Monitoring Device Interface:
1. Fabricate one multiple terminal block in controller relay panel or selector, in location

indicated, for connection of monitoring devices for:
a. Landing and car registration circuits.
b. Motor generator running circuits.
c. Load weighing circuits.
d. Up and down peak programming circuits.
e. Independent service switches.

2. Label terminals for use with alligator test clips.

2.14 FINISHES

A. Hall Stations:
1. Hall Stations, General: Provide buttons with white-illuminating or blue-illuminating LED

halos to indicate call has been registered at that floor for the indicated direction. Provide
one set of pushbutton risers.
a. Phase 1 firefighter’s service key switch, with instructions, shall be incorporated into

the hall station at the designated level.
2. Floor Identification Pads: Provide door jamb pads at each floor.
3. Hall Position Indicator: _______.
4. Hall Lanterns: _______.
5. Special Equipment: Not Applicable.

B. Hall Fixtures:
1. Hall Fixture Faceplate:
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a. Material: Stainless Steel.
b. Finish: No. 4 Satin.

C. Hoistway Entrances:
1. All Elevators:

a. Sills: Aluminum - All Floors.
2. Typical Passenger Hoistway Door and Frame:

a. Material: Stainless steel.
b. Gauge: As recommended by manufacturer.
c. Finish: No. 4 satin finish.

D. Flooring:
1. Manufacturers:

a. Manufacturers listed in Elevator specification section(s).
b. Manufacturers listed in Flooring specification section(s).

2. General:
a. Flooring: As indicated on Drawings. Coordinate flooring installed-thickness with

elevator manufacturer.
b. Substrate: As recommended by elevator manufacturer for flooring to be installed.

E. Base
1. Toe Kick:

a. Material: _______.
b. Gauge: 20.

F. Elevator Cab Walls:
1. Manufacturers:

a. Elevator manufacturers.
2. Basis of Design: Products manufactured by elevator manufacturer.
3. Cab Front Wall:

a. Material: Stainless Steel.
1) Finish: No. 4 Satin.

4. Cab Side Walls:
a. Typical Passenger Cab:

5. Cab Rear Wall:
a. Typical Passenger Cab:

1) Material: _______.
6. Elevator Cab Wall Panels (EWP-1):
7. Panel Binders: Standard at exposed panel edges.

a. Material: Aluminum.
1) Finish: _______ .

8. Toe Kick Binder:
a. Material: Aluminum.

1) Finish: _______ .

G. Handrails:

H. Cab Doors:
1. All Elevators:

a. Sills: Aluminum.
2. Typical Passenger Elevator Cab Door and Frame:

a. Material: Stainless steel.
b. Gauge: As recommended by manufacturer.
c. Finish: No. 4 satin finish.

I. Ceiling:
1. Typical Passenger Cab Ceiling:
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PART 3 EXECUTION

3.1 EXAMINATION

A. Verify existing conditions before starting this work.

B. Verify that _____  are ready for work of this section.

C. Verify hoistway shaft and openings are of correct size and within tolerance.

D. Verify location and size of machine foundation and position of machine foundation bolts.

E. Verify that electrical power is available and of correct characteristics.

3.2 PREPARATION

A. Arrange for temporary electrical power for installation work and testing of elevator components.
Comply with requirements of Section 01 50 00 - Temporary Facilities and Controls.

B. Maintain elevator pit excavation free of water.

3.3 INSTALLATION

A. Coordinate this work with installation of hoistway wall construction.

B. Install system components, and connect equipment to building utilities.

C. Provide conduit, electrical boxes, wiring, and accessories. Refer to Division 26 - Electrical.

D. Mount _____  on vibration and acoustic isolators.
1. Place on structural supports and bearing plates.
2. Securely fasten to building supports.
3. Prevent lateral displacement.

E. Install hoistway, elevator equipment, and components in accordance with approved shop
drawings.

F. Install guide rails to allow for expansion and contraction movement of guide rails.

G. Accurately machine and align guide rails, forming smooth joints with machined splice plates.

H. Bolt or weld brackets directly to structural steel hoistway framing.

I. Bolt brackets to _____ .

J. Field Welds:  Chip and clean away oxidation and residue with wire brush; spot prime with two
coats.

K. Install hoistway door sills, frames, and headers in hoistway walls; grout sills in place, set
hoistway floor entrances in alignment with car openings, and align plumb with hoistway.

L. Structural Metal Surfaces:  Clean surfaces of rust, oil or grease; wipe clean with solvent; prime
with two coats.

M. Machine Room Components:  Clean and degrease; prime one coat, finish with _____  of
enamel.

N. Wood Surfaces not Exposed to Public View:  Finish with one coat primer; _____  enamel.

O. Adjust equipment for smooth and quiet operation.

3.4 TOLERANCES

A. Guide Rail Alignment:  Plumb and parallel to each other in accordance with ASME A17.1 and
ASME A17.2.

B. Car Movement on Aligned Guide Rails:  Smooth movement, without any objectionable lateral or
oscillating movement or vibration.

3.5 FIELD QUALITY CONTROL

A. Refer to Section 01 40 00 - Quality Requirements, for additional requirements.

B. Testing and inspection by regulatory agencies  _____  will be performed at their discretion.
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1. Schedule tests with agencies and notify Owner and Architect.
2. Obtain permits as required to perform tests.
3. Document regulatory agency tests and inspections in accordance with requirements.
4. Perform tests required by regulatory agencies.
5. Furnish test and approval certificates issued by Authorities Having Jurisdiction (AHJ).

C. Perform testing and inspection in accordance with requirements.
1. Inspectors shall be certified in accordance with ASME QEI-1.
2. Perform tests in accordance with ASME A17.2.
3. Provide at least _____  written notice of date and time of tests and inspections.
4. Supply instruments and execute specific tests.

D. Operational Tests:
1. Perform operational tests in the presence of Owner and Architect and in accordance with

ASME A17.1 and applicable building codes.

3.6 ADJUSTING

A. Adjust for smooth acceleration and deceleration of car to minimize passenger discomfort.

B. Adjust with automatic floor leveling feature at each floor landing to reach 1/4 inch (6.4 mm)
maximum from flush with sill.

3.7 CLEANING

A. Remove protective coverings from finished surfaces.

B. Clean surfaces and components in accordance with manufacturers written instructions.

C. Refer to Section 01 74 19 - Construction Waste Management and Disposal, for additional
requirements.

3.8 CLOSEOUT ACTIVITIES

A. Refer to Section 01 77 00 - Closeout Procedures, for closeout submittals.

B. Demonstrate proper operation of equipment to Owner 's designated representative.

C. Demonstration:  Demonstrate operation of system to Owner's personnel.
1. Use operation and maintenance data as reference during demonstration.
2. Conduct walking tour of project.
3. Briefly describe function, operation, cleaning and maintenance of each component.

D. Training:  Train Owner's personnel on cleaning and operation and maintenance of system.
1. Use operation and maintenance manual as training reference, supplemented with

additional training materials as required.
2. Provide minimum of _____  of training.
3. Instructor:  Manufacturer's training personnel.
4. Location:  At project site, unless otherwise indicated.

3.9 PROTECTION

A. Do not permit construction traffic within car after cleaning.

B. Protect installed products until _____ .

C. Touch-up, repair, or replace damaged products and materials before Date of Substantial
Completion.

3.10 MAINTENANCE

A. Refer to Section 01 77 00 - Closeout Procedures, for additional requirements relating to initial
maintenance service.

B. Provide Initial Maintenance Contract of elevator system and components in accordance with
ASME A17.1 and requirements as indicated for _____  from Date of Substantial Completion.
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C. Submit proposal for continuation of Maintenance Contract in accordance with ASME A17.1 and
requirements as indicated for installed elevator equipment.

D. Perform maintenance contract services using competent and qualified personnel under the
supervision and direct employ of the elevator manufacturer or installer.

E. Maintenance contract services shall not be assigned or transferred to any agent or other entity
without prior written consent of Owner.

F. Examine system components ____ .

G. Include systematic examination, adjustment, and lubrication of elevator equipment.

H. Maintain and repair or replace parts, whenever required, using parts produced by original
equipment manufacturer.

I. Replace wire ropes when necessary to maintain the required factor of safety.

J. Perform work without removing cars from use during peak traffic periods.

K. Provide emergency call back service _____  throughout period of this maintenance contract.

L. Maintain an adequate stock of parts for replacement or emergency purposes, and have
personnel available to ensure the fulfillment of this maintenance contract without unreasonable
loss of time.

PART 4 SCHEDULE OF ELEVATORS

4.1 ELEVATOR CARS

A. Elevator Type 1 (ELEV1):
1. Basis of Design: Model Monospace 300 DX  manufactured by KONE .
2. Type: Machine Room-Less (MRL)  Electric Traction  Elevator.
3. Capacity: 2500 lbs .
4. Interior Cab Dimensions: As indciated on Drawings.
5. Doors:

a. Location(s): As indicated on Drawings.
b. Speed: _______.
c. Opening: _______.

4.2 ELEVATOR GROUPS / BANKS

A. Elevator Group 1 (EG1) at _______
1. Operation Control Type: Single Automatic (Push Button) .
2. Service Control Type: Standard , unless noted otherwise.
3. Finishes: Typical Passenger Cab , unless noted otherwise.
4. Elevators:

a. Elevator Group 1, Elevator 1 (EG1E1):
1) Elevator Type: ELEV1 .

END OF SECTION
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SECTION 21 05 00 - COMMON WORK RESULTS FOR FIRE PROTECTION 
 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

B. SECTION 21 05 29 - HANGERS AND SUPPORTS FOR FIRE SUPPRESSION 
SYSTEM 

C. SECTION 21 05 48 - VIBRATION AND SEISMIC CONTROLS FOR FIRE-
SUPPRESSION PIPING AND EQUIPMENT 

D. SECTION 21 05 48.13 - VIBRATION CONTROLS FOR FIRE-SUPPRESSION PIPING 
AND EQUIPMENT 

E. SECTION 21 11 13 – FIRE SUPRESSION SYSTEMS. 

F. SECTION 21 13 39 - FOAM-WATER SYSTEMS 

G. SECTION 21 22 00 - CLEAN-AGENT FIRE-EXTINGUISHING SYSTEMS. 

H. SECTION 21 30 00 - FIRE PUMPS AND EQUIPMENT 

I. SECTION 28 31 00 - FIRE DETECTION AND NOTIFICATION SYSTEMS. 

1.2 SUMMARY 

A. Provide all work for mechanical, plumbing and fire protection systems required in the 
project to be properly installed, tested and performing their intended function. 

B. The scope of work described in these Specifications and/or indicated on the Drawings 
shall include (except where otherwise noted) the furnishing of all materials, equipment, 
appurtenances, accessories, connections, labor, etc. required and/or necessary to 
completely install, clean, inspect, adjust, test, balance and leave in safe and proper 
operating condition all systems.  All work shall be accomplished by workmen skilled in 
the various trades involved. 

C. Phased Construction:  

1. This project consists of work that must be accomplished in a specific sequence 
on premium time to avoid interruption of services to existing portions of the 
buildings and mechanical, plumbing and fire protection systems that must 
remain operational. 

2. Contractor shall include any and all temporary services required to keep the 
Owner occupied portions of the buildings operation without interruption of 
HVAC, plumbing and fire protection services for the duration of the project. 

3. Refer to Architectural drawings for description of phasing, stage all mechanical, 
plumbing and fire protection work accordingly. 
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D. The Drawings and Specifications are complementary to each other and what is called 
for by one shall be as binding as if called for by both.  If a discrepancy exists between 
the Drawing and Specifications, the higher cost shall be included, and the Engineer 
shall be notified of the discrepancy. 

1.3 QUALITY ASSURANCE 

A. Shop drawings and hydraulic calculations are to be sealed by a NICET III or IV 
sprinkler designer licensed in the state of Texas. 

B. Perform all work in accordance with the latest edition of the applicable codes, 
specifications, local ordinances, industry standards, utility company regulations, 
nationally accepted codes. 

C. All materials and distribution, and utilization equipment shall be UL Listed. 

D. All equipment and materials shall be new, unused and of United States Domestic 
manufacture unless approved otherwise by engineer or owner. 

E. Eliminate any abnormal sources of noise that are considered by the Architect or 
Engineer not to be an inherent part of the systems as designed without additional cost 
to the Owner 

1.4 QUALIFICATION OF CONTRACTORS 

A. The Contractor for the fire protection installation shall be a certified fire protection 
contractor, licensed for the installation of automatic fire sprinkler systems and other fire 
protection equipment. 

B. An approved contractor for the work under this division shall be: 
1. A licensed specialist in this field and have the personnel, experience, training, 

skill, and organization to provide a practical working system. 
2. Shop drawings and hydraulic calculations are to be sealed by a NICET III or IV 

sprinkler designer licensed in the state of Texas  
3. Able to furnish evidence of having contracted for and installed not less than 3 

systems of comparable size and type that have served their Owners 
satisfactorily for not less than 3 years. 

1.5 DESIGN STANDARDS 

A. Fire Protection systems shall be designed and installed in accordance with the 
requirements of the most current version of the following codes, standards and design 
guides: 
 
1. The International Fire Prevention Code 
2. The International Building Code 
3. National Fire Protection Association (NFPA) Standards: 

a. NFPA 101 - Life Safety Code 
b. NFPA 13 - Installation of Sprinkler Systems 
c. NFPA 14 - Installation of Standpipe and Hose Systems 
d. NFPA 20 - Installation of Centrifugal Fire Pumps 
e. NFPA 24 - Installation of Private Fire Service Mains 
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f. NFPA 25 - Inspection, Testing, and Maintenance of Water-based Fire 
Protection Systems 

g. NFPA-2001 – Standard for Clean Agent Fire Extinguishing Systems 

B. Factory Mutual (FM) Approval Guide 

C. Underwriters Laboratories Inc. (UL) 

D. Owner’s Insurance Underwriter Requirements 

1.6 GENERAL REQUIREMENTS 

A. General Conditions:  Refer to the General Conditions, the Supplementary General 
Conditions and the Special Conditions, all provisions of which apply to work under this 
section as if written in full herein. 

B. The scope of work described in these Specifications and/or indicated on the Drawings 
shall include (except where otherwise noted) the furnishing of all materials, equipment, 
appurtenances, accessories, connections, labor, etc. required and/or necessary to 
completely install, clean, inspect, adjust, test, balance and leave in safe and proper 
operating condition all systems.  All work shall be accomplished by workmen skilled in 
the various trades involved. 

C. The Drawings and Specifications are complementary to each other and what is called 
for by one shall be as binding as if called for by both.  If a discrepancy exists between 
the Drawing and Specifications, the higher cost shall be included, and the Architect 
shall be notified of the discrepancy.  

D. All work performed under this specification shall be accomplished in accordance with 
the requirements and provisions of Section 23 00 00 - Mechanical General. 

1.7 WORK INCLUDED 

A. Code compliance, research, design coordination, and installation or a complete and 
functional hydraulically calculated wet pipe sprinkler system that meets the approval, 
and is in accordance with the requirements of NFPA Fire Protection Standards listed in 
1.4 (a), Underwriters Laboratory (UL), all local and sate regulations, and these 
specifications. 

B. Alarm devices including alarm valves, flow switches/pressure switches, tamper 
switches and coordination with Fire Alarm and Detection Contractor. 

C. Shop drawings and calculations prepared and submitted in accordance with the 
requirement of all Authorities Having Jurisdiction. 

D. All permits and approvals of the fire protection system. 

E. SYSTEMS: Plumbing Systems installed and work performed under this Division of the 
Specifications shall include, but not necessarily be limited to, the following as noted 
below.  The connection point for all systems from the site utilities shall be as 5'-0" from 
the exterior of the building unless specifically otherwise noted. 
1. Access Panels 
2. Floor, Wall, and Ceiling Plates 
3. Insulation 
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4. Heatrace 
5. Piping and Equipment Identification 

6. Painting 

1.8 COORDINATION WITH OTHER TRADES 

A. Coordinate the work of this division with all other divisions to ensure that all 
components of the mechanical, plumbing and fire protection system will be installed at 
the proper time and fit the available space. 

B. Locate and size all openings in work of other trades required for the proper installation 
of the mechanical, plumbing and fire protection system components. 

C. Make all mechanical, plumbing and fire protection connections to all equipment 
furnished by this division and as required by any other division. 

D. Electrical wiring, control equipment and motor starters indicated on the electrical 
drawings, except items otherwise specifically noted, shall be furnished and installed by 
the electrical trades.  Items of electrical control equipment specifically mentioned to be 
furnished by the mechanical trades, either in these specifications or on the mechanical 
drawings, shall be furnished, mounted and wired by this trade unless where otherwise 
specified in Division 26 or noted on the electrical drawings to be by the electrical 
trades.  All wiring shall be in accordance with all requirements of the electrical Sections 
of these specifications. 

E. Any changes or additions required by specific equipment furnished shall be the 
complete responsibility of the Contractor furnishing the equipment. All controllers 
furnished with mechanical equipment shall have overload protection in all phases.  It 
shall be the responsibility of each subcontractor furnishing motors and devices to 
advise Electrical Contractor of exact function of systems to assure proper type of 
starter with correct number auxiliary contacts for proper operation of the system. 

F. The mechanical trades shall coordinate with the electrical to ensure that all required 
components of control work are included and fully understood.  No additional cost shall 
accrue to the Owner as a result of lack of such coordination. 

G. The design of the electrical systems is based on the mechanical equipment specified 
and scheduled on the drawings.  Where changes or substitutions are made that involve 
additional electrical work (larger-size motors, larger number of motors, additional wiring 
of equipment, etc.), the mechanical trades shall pay the electrical trades for the cost of 
the additional work, except for changes by bulletin. 

H. Motor control equipment which is furnished loose under Division 23 shall be delivered 
to the Electrical Contractor at the site for custody, erection in place, and wiring as 
specified. 

I. Smoke detection systems will be furnished and installed under Division 26 – electrical.  
Coordinate locations with Electrical Contractor. 
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1.9 DRAWINGS 

 

A. The drawings are schematic in nature, but show the various components of the 
systems approximately to scale and attempt to indicate how they are to be integrated 
with other parts of the building.  Determine exact locations by review of equipment 
manufacturer's data, by job site measurements, by checking the requirements of other 
trades, and by reviewing all Contract Documents.  The size of the mechanical, 
plumbing and fire protection equipment indicated on the Drawings may be based on the 
dimensions of a particular manufacturer.  While other listed manufacturers will be 
acceptable, it is the responsibility of the Contractor to determine if the equipment that 
the Contractor proposes to furnish will fit in the space.  The drawings are not intended 
to show exact locations of pipes and ducts, or to indicate all offsets and fittings or 
supports, but rather to indicate approximate layout. 

B. The mechanical, plumbing and fire protection Drawings are necessarily diagrammatic 
in character and cannot show every connection in detail in its exact location. These 
details are subject to the requirements of ordinances and also structural and 
architectural conditions.  The Contractor shall carefully investigate structural and finish 
conditions and shall coordinate the separate trades in order to avoid interference 
between the various phases of work.  Work shall be laid out so that it will be concealed 
in furred chases and suspended ceilings, etc., in finished portions of the building, 
unless specifically noted to be exposed.  Work shall be installed to avoid crippling of 
structural members.  All exposed work shall be installed parallel or perpendicular to the 
lines of the building unless otherwise noted. 

C. When the mechanical, electrical, plumbing and fire protection drawings do not give 
exact details as to the elevation of pipe, conduit and ducts, physically arrange the 
systems to fit in the space available at the elevations intended with the proper grades 
for the functioning of the system involved.  Exposed piping and ductwork is generally 
intended to be installed true and square to the building construction, and located as 
high as possible against the structure in a neat and workmanlike manner.  The 
Drawings do not show all required offsets and their location details.  Work shall be 
concealed in all finished areas. 

D. The locations, arrangement and extent of equipment, devices, and other 
appurtenances related to the installation of work shown on the Drawings are 
approximate.  The Contractor shall not scale drawings, but shall refer to the 
architectural drawings for exact dimensions of building components.  Should a conflict 
exist between the architectural and engineering drawings regarding dimensions and 
scale, the Contractor shall notify the Architect of the discrepancy for resolution. 

E. Materials, equipment or labor not indicated but which can be reasonably inferred to be 
necessary for a complete installation shall be provided.  Drawings and Specifications 
do not undertake to indicate every item of material, equipment, or labor required to 
produce a complete and properly operating installation. 

1.10 ORDINANCES, PERMITS AND DRAWING APPROVALS 

 

A. The Contractor shall file all requisite plans relating to this section of the specifications 
with the proper authorities, secure all permits and approvals and pay all resultant fees 
for work done under this section. 
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B. All fire protection work shall comply with all laws, ordinances, rules, regulations and 
standards of the City, County, State and the Owner’s Insurance Underwriter; all 
applicable sections of the National Fire Codes and the Codes and Standards of the 
National Fire Protection Association. 

C. If code or other requirements exceed the provisions shown on the Contract Documents, 
the Architect shall be notified in writing.  Where requirements of the Contract 
Documents exceed Code requirements, work shall be furnished and installed in 
accordance with the Contract Documents.  Any work done contrary to these 
requirements shall be removed and replaced at the Contractor’s expense. 

 
1.11 SUBSTITUTIONS 

A. The products described in the Proposal Documents establish a standard of required 
function, dimension, appearance and quality to be met by any proposed substitution. 
The materials and equipment named in, and the procedures covered by these 
specifications have been selected as a standard because of quality, particular suitability 
or record of satisfactory performance. See division 01 specification for additional 
requirements. 

B. No substitution will be considered prior to receipt of proposals unless written request for 
approval has been received by the Architect at least seven (7) days prior to the date for 
receipt of proposals. Each such request shall include the name of the material or 
equipment for which it is to be substituted and a complete description of the proposed 
substitute including drawings, cuts, performance and test data and any other 
information necessary for an evaluation. The Architect's decision of approval or 
disapproval of a proposed substitution shall be final. 

C. The Architect and Owner reserve the right to disapprove the use of any manufacturer 
who in their judgment is unsuitable for use on the Project and that decision will be final. 

D. No substitutions will be considered after the Award of Contract. 

E. Requests for Substitutions:  Submit three (3) copies of each request for substitution.  In 
each request identify the product or fabrication or installation method to be replaced by 
the substitution; include related Specifications Section and Drawing numbers, and 
complete documentation showing compliance with the requirements for substitutions.  
Include, as appropriate, with each request, the following information: 
1. Product data, drawings and descriptions of products, fabrication and 

installation procedures. 
2. Samples, where applicable or requested. 
3. A detailed comparison of the significant qualities of the proposed substitution 

with those of the work originally specified.  Significant qualities may include 
elements such as size, weight, durability, performance and visual effect, where 
applicable. 

4. Coordination information, including a list of changes or modifications needed 
by other parts of the work and to construction performed by the Owner and 
separate Contractors that will become necessary to accommodate the 
proposed substitution. 

5. A statement indicating the effect the substitution will have on the Contractor’s 
Construction Schedule compared to the schedule without approval of the 
substitution.  Indicate the effect of the proposed substitution on overall Contract 
Time. 
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6. Cost information, including a proposal of the net change, if any in the Contract 
Sum. 

7. Certification by the Contractor to the effect that, in the Contractor’s opinion, 
after thorough evaluation, the proposed substitution will result in work that in 
every significant respect is equal-to or better than the work required by the 
Contract Documents, and that it will perform adequately in the application 
indicated.  Include the Contractor’s waiver of rights to additional payment or 
time that may subsequently become necessary because of the failure of the 
substitution to perform adequately. 

8. A statement indicating the Contractor will reimburse the Owner and pay for all 
costs, including Architect/Engineer’s re-design and evaluation costs resulting 
from the use of the proposed substitution 

F. Condition:  The Contractor’s request for substitution will be received and considered 
when extensive revisions to Contract Documents are not required, when the proposed 
changes are in keeping with the general intent of the Contract Documents, when the 
request is timely, fully documented and properly submitted, and when one (1) or more 
of the above conditions are satisfied, all as judged and determined by the 
Architect/Engineer; otherwise the requests will be returned without action except to 
record non-compliance with these requirements. 

 
1.12 SUBMITTALS 

 
A. Provide shop drawings and complete product data as indicated in each specification 

section. 
B. Coordination Drawings: Using the mechanical ductwork shop drawings as a basis, 

provide a composite set of AutoCAD drawings in which the major mechanical, plumbing 
and fire protection equipment, ductwork and piping are superimposed on the architectural 
reflected ceiling plan and structural framing plan.  Include spot elevations of bottom of 
steel along with finished ceiling height.  Prepare at 1/8 inch scale or larger, one drawing 
per building area.  Provide 1/4 inch scale enlargements of locations where special 
attention to rough-in dimensions as required to ensure all systems will fit within the 
available space.  

 
C. Shop Drawings will be reviewed and returned to the Contractor with one of the following 

categories: 
1. Reviewed: No further submittal action is required.  Submittal to be included in O 

& M Manual. 
2. Revise and Resubmit: Contractor to resubmit submittal as indicated in 

comments section of Engineer's Submittal Cover Letter.   
3. Rejected: Contractor to resubmit new submittal when alternate or substitution is 

not approved and be required to furnished product named in Specification and or 
Drawings. 

4. Furnish as Corrected: Contractor to submit letter verifying that required 
corrections noted on Engineer's Submittal Cover Letter have been received and 
complied with by manufacturer. If equipment on site is not in compliance with 
corrections noted, contractor shall be responsible for the cost of removing and 
replacing equipment.  

 
D. Materials and equipment which are purchased or installed without Submittal review and 

approval will be removed and replaced with specified equipment at Contractor's expense. 
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E. Provide a specification review that consists of a copy of related specification section with 
notations indicating compliance or deviation with each element of specification. 

 
F. All approvals required by any code or enforcement authority, insurance underwriter, etc. 

shall be obtained prior to equipment being submitted to the Engineer. 
 

G. Review of submittals by the Engineer does not relieve the Contractor from the 
responsibility for complying with all requirements of the Contract Documents.  
Furthermore, it shall be the responsibility of the Contractor to coordinate the requirements 
of all approved equipment with other trades and disciplines such as roof openings, wall 
openings, electrical characteristics, etc. 
 

H. All submittals shall be identified by the equipment mark or tag identification numbers 
shown on the Contract Drawings.  Each individual submittal item shall be marked to show 
which specification section pertains to the item. 

 
I. Submittals shall clearly indicate selection of model numbers, sizes, dimensions, electrical 

characteristics, etc. of the proposed equipment.  Any proposed deviations from specified 
equipment shall be clearly indicated on the submittal. 

 
 

1.13 CLOSEOUT SUBMITTALS 
 
A. Submit in accordance with Division 1 - General Requirements and each specification 

section. 
 

 
 

1.14 INTERFERENCE DRAWINGS 
 
A. Where field conditions prohibit the installation of the mechanical, plumbing or fire 

protection system components within the available space as indicated on drawings, the 
Contractor shall prepare a sketch to the minimum 1/8 inch scale, clearly depicting the 
conflict along with an alternate installation arrangement that satisfies the design intent of 
the documents without incurring additional cost. 
 

B. Obtain written approval of proposed interference resolution prior to proceeding with 
alternate installation. 

 
 

1.15 EXISTING CONDITIONS  

A. The Contractor shall be familiar with the required scope of work to accomplish the work 
required by these documents.  All demolition work implied or required shall be included in 
the scope of this contract. 

B. Outages of services are required by the new installation will only be permitted at a time 
approved by the Owner.  The contractor shall allow the Owner a 2 week window in order 
to schedule required outages.  The time allowed for outages will not be during normal 
operating hours unless otherwise approved by the Owner.  All costs for outages, 
including overtime charges, shall be included in the contract amount. 

C. Work Sequence, Timing, Coordination with Owner: 
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1. During the construction of this project, normal facility activities will continue in 
existing buildings until new buildings or renovated areas are completed.  
Plumbing, fire protection, lighting, electrical, communications, heating, air 
conditioning, and ventilation systems will have to be maintained in service within 
the occupied spaces of the existing building. 

D. Demolition and Work within Existing Buildings: 
1. In the preparation of these documents every effort has been made to show the 

approximate locations of, and connections to the existing piping, duct, equipment 
and other apparatus related to this phase of the work.  However, the Contractor 
shall be responsible for verifying all existing conditions.  The Contractor shall visit 
the existing site to inspect the facilities and related areas.  The Contractor shall 
inspect and verify all details and requirements of all the Contract Documents, 
prior to the submission of a proposal.  All discrepancies between the Contract 
Documents and actual job-site conditions shall be resolved by his contractor, 
who shall produce drawings which shall be submitted to the Architect/Engineer 
for review.  All labor and materials required to perform the work described shall 
be part of this Contract. 

2. All equipment and/or systems noted on the Drawings “To Remain” shall be 
inspected and tested on site to certify working condition.  A written report on the 
condition of all equipment to remain, including a copy of the test results and 
recommended remedial actions and costs shall be made by this Contractor to the 
Architect/Engineer for review. 

3. All equipment and/or systems noted on the Drawings “To Be Removed” shall be 
removed including associated system connections.  Where duct or pipe is to be 
capped for future extension or end of line use, it shall be properly tagged with its 
function or service appropriately identified.  Where existing equipment is to be 
removed or relocated and has an electric connection, the Electrical Contractor 
shall disconnect equipment and remove wiring back to panel or disconnect 
switch.  Contractor shall remove or relocate equipment and associated 
disconnect. 

4. During the construction and remodeling, portions of the Project shall remain in 
service.  Construction equipment, material tools, extension cords, etc., shall be 
arranged so as to present minimum hazard or interruption to the occupants of the 
building.  None of the construction work shall interfere with the proper operation 
of the existing facility or be so conducted as to cause harm or danger to persons 
on the premises.  All fire exits, stairs or corridors required for proper access, 
circulation or exit shall remain clear of equipment, materials or debris.  The 
General Contractor shall maintain barricades separating work area from 
occupied areas. 

5. Certain work during the demolition and construction phases of construction may 
require temporary evacuation of the occupants.  Coordinate and schedule all 
proposed evacuation with the Project Administrator at least seventy-two (72) 
hours in advance in writing. 

6. Any salvageable equipment as determined by the Owner, shall be delivered to 
the Owner, and placed in storage at the location of his choice.  All other debris 
shall be removed from the site immediately. 

7. Equipment, piping or other potential hazards to the occupants of the building 
shall not be left overnight outside of the designated working or construction area. 

8. Make every effort to minimize damage to the existing building and the owner’s 
property.  Repair, patch or replace as required any damage which might occur as 
a result of work at the site.  Care shall be taken to minimize interference with the 
Owner’s activities during construction and to keep construction disrupted areas to 
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a minimum.  Coordinate with the Owner and other trades in scheduling and 
performance of the work. 

9. Include in the contract price all rerouting of existing pipe, duct, etc., and the 
reconnecting of the existing equipment and plumbing fixtures as necessitated by 
field conditions to allow the installation of the new systems regardless of whether 
or not such rerouting, reconnecting or relocating is shown on the drawings.  
Furnish all temporary pipe, duct, controls, etc., as required to maintain heating, 
cooling, ventilation and plumbing services for the existing areas. 

10. All existing plumbing fixtures, pipe, duct, materials, equipment, controls and 
appurtenances not included in the remodel or alteration areas are to remain in 
place. 

11. Pipe, duct, equipment and controls that are disconnected to perform remodeling 
work, shall be reconnected in such a manner as to leave systems in proper 
operating condition. 

12. No portion of the fire protection systems shall be turned off, modified or changed 
in any way without the express knowledge and written permission of the Owner’s 
representative in order to protect systems that shall remain in service. 

13. It is the intention of this Section of the Specifications to outline minimum 
requirements to furnish the Owner with a turn-key and operating system in 
cooperation with other trades with a minimum of disruption or downtime. 

14. Refer to Architectural “Demolition and/or Alteration” plans for actual location of 
walls, ceiling, etc., being removed and/or remodeled. 

1.16 EQUIPMENT, MATERIALS, BID BASIS 

A. Manufacturers’ names, model numbers, etc. as specified on the Drawings and herein 
are for the purpose of describing type, capacity, function and quality of equipment and 
materials required. 

B. Unless “approved equal” is specifically stated, bids shall be based on equipment 
named in the Specifications or on the Drawings as “base” products. 

C. “Equal product” and “approved equal” items listed shall conform to specified base items 
and shall be substantially equal in size, weight, construction quality and capacities.  
The alternate equipment and materials shall be submitted as full equivalent to the 
equipment and materials specified, with sufficient supportive documentation and 
technical literature to demonstrate quality, performance, and workmanship without 
doubt or question. 

D. The Contractor shall coordinate the installation of all fire protection equipment 
proposed for use in this project with all building trades (architectural, structural and 
electrical).  Coordination shall be accomplished prior to, and shall be reflected in, the 
submittal of shop drawings for approval.  Any modifications or revisions required by 
other trades as a result of the use of equipment other than the basis of design shall be 
made at no additional cost. 

1.17 PRECONSTRUCTION CONFERENCE 

A. The Contractor shall schedule a meeting including the sprinkler sub-contractor, Owner, 
Architect and Engineer prior to the installation of any fire protection pipe hangers. 

1.18 TRANSPORTATION, DELIVERY, STORAGE AND PROTECTION 
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A. The Contractor shall provide and pay for all transportation, delivery, and storage 
required for all equipment and materials.  Upon receipt of all equipment and materials, 
they shall be properly stored in their original shipping container to protect them from 
vandalism, theft, the elements, and other harm or damage.  Any equipment or materials 
received in a damaged condition, or damaged after receipt, shall not be installed.  Only 
new undamaged equipment in first-class operating condition shall be installed. 

B. All equipment and piping shall be protected to prevent entrance of foreign matter and 
debris by covering exposed openings during construction. 

C. The Contractor shall closely coordinate the ordering and delivery of all mechanical 
equipment with other trades to assure that equipment will be delivered in time to be 
installed in the building without requiring special or temporary access or building 
modifications.  Certain equipment may have to be installed prior to the erection of the 
building walls or roofs. 

1.19 GUARANTEE 

A. All fire protection work described in the Contract Documents shall be guaranteed for a 
period of one (1) year from the date of final acceptance.  This guaranty shall apply to all 
equipment, materials and workmanship.  During the guaranty period, all defects shall 
be corrected in an acceptable manner, consistent with the quality of materials and 
workmanship of original construction, at no expense to the Owner. 

1.20 SPARE EQUIPMENT 

A. The Contractor shall furnish and install a cabinet located in the fire service entry room 
with the quantity of each type of sprinklers and wrenches as required by NFPA 13: 
1. Facilities with less than 300 sprinklers – 6 minimum 
2. Facilities with 300 to 1000 sprinklers – 12 minimum 

3. Facilities with over 1000 sprinklers – 24 minimum 

1.21 AS-BUILT DRAWINGS 

A. The Contractor shall maintain a record set of drawings indicating all changes in the 
work from that shown in the Contract Documents.  Prior to final acceptance by the 
Owner, the Contractor shall assemble the complete set of as-built drawings that 
accurately reflects all changes to indicate actual final construction.  All concealed piping 
shall be dimensionally located from at least two (2) column lines or major building 
structure elements.  Drawings shall be a minimum of 1/8" scale. 

B. The original set of “as-built” drawings shall be scanned and transmitted to the Architect 
in both full size bond and PDF format. 

C. As Build Drawings: 2 sets are for the Owner's use and one set is for the 
Architect/Engineer's records). Delivery of these as-built prints and reproducible is a 
condition of final acceptance. Provide record drawings on one set each, PDF Format 
and AutoCad 2015 files on disk (CD Rom). 

1. Number of Copies: Submit one set of marked up record prints. 
2. Number of Copies: Submit copies of record Drawings: 

a. Initial Submittal: 
1) Submit PDF electronic files of scanned record prints and one of 

file prints. 
2) Submit record digital data files and one sets of plots. 
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3) Architect will indicate whether general scope of changes, 
additional information recorded, and quality of drafting are 
acceptable. 

b. Final Submittal: 
1) Submit PDF electronic files of scanned record prints and three 

sets of prints. 
2) Submit record digital data files and three sets of record digital 

data file plots. 
3) Plot each drawing file, whether or not changes and additional 

information were recorded. 

D. As-Built drawings should indicate the following information as a minimum: 
1. Indicate all addendum changes to documents 
2. Remove Engineer’s seal, name, address and logo from drawings. 
3. Mark documents AS-BUILT DRAWINGS. 
4. Clearly indicate: DOCUMENT PRODUCED BY. 
5. Indicate all changes to construction during construction.  Indicate actual routing 

of all piping, ductwork, etc. that were deviated from construction drawings. 
6. Indicate exact location of all underground plumbing and flow line elevations. 
7. Indicate exact location of all underground mechanical piping and elevations. 
8. Indicate exact location of all underground electrical raceways and elevations. 
9. Correct schedule to reflect (actual) equipment furnished and manufacturer. 
10. During the execution of work, maintain a complete set of drawings and 

specifications upon which all locations of equipment, ductwork, piping, devices, 
and all deviations and changes from the construction documents in the work 
shall be recorded. 

11. Location and size of all ductwork and mechanical piping above ceiling including 
exact location of isolation of domestic and mechanical valves. 

12. Exact location of all electrical equipment in and outside of the building. 
13. Fire Protection System documents revised to indicate exact location of all 

sprinkler heads and zone valves. 
14. Exact location of all roof mounted equipment, wall, roof and floor penetrations. 
15. Cloud all changes. 

1.22 START-UP-SERVICE 

A. The service of a factory-trained representative shall be provided on the jobsite for a 
minimum of one (1) day to provide the manufacturer’s certification and start-up of all 
major equipment and systems including booster pumps, water heaters, sewage 
ejectors, lift stations, fuel oil systems, etc.  A formal report is to be issued indicating any 
revisions required for certification of the assembly by the manufacturer.  Instruction and 
training of the operator’s personnel shall be provided following certification of the 
assembly. 

1.23 OPERATING AND MAINTENANCE INSTRUCTIONS 

 

A. Prior to final acceptance by the Owner, the Contractor shall provide three (3) copies of 
an Operations and Maintenance Manual, Bound, indexed, and titled in three-ring, 
loose-leaf binders.  These manuals shall each contain the following: 

 
1. Clear and concise instructions for operation, maintenance, adjustment, 

lubrication, wiring diagrams and trouble-shooting data for all mechanical 
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equipment.  This information shall be prepared by the manufacturer for 
particular size and model of equipment furnished. 

2. Parts list of all parts for equipment, with catalog numbers and other data 
necessary for ordering of replacement parts. 

3. Provide a competent manufacturer’s service engineer for a minimum of two (2) 
days to instruct the operating personnel including the interpretation of all 
equipment diagrams.  A diary of the training sessions shall be made by the 
instructing manufacturer’s service engineer and witnessed by the Owner’s 
representative and shall be included in the as-built submittal. 

4. Copies of all approved equipment shop drawings, sprinkler layout drawings, 
hydraulic calculations and as-built plans shall be submitted with the Operation 
and Maintenance manual. 

5. Index shall include type of equipment, manufacturer, and local representative 
with address and phone number. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. All sprinkler system equipment is to be UL Listed or FM Approved. 

2.2 ACCESS PANELS 

A. Group valves together above suspended ceilings, walls, furred spaces to minimize the 
number of access panels, but with all valves freely accessible for maintenance.  Locate 
all valves within 1'-0" of access point. 

B. Furnish access panels of proper size to service concealed valves and cleanouts.  
Panels shall be of the proper type for material in which they occur and are to be 
furnished by the Contractor, but installed by the particular trade for the material within 
which the access panel is installed. 

C. Panels shall have flush doors with No.16 USCG steel door and trim No. 16 USCG steel 
frame, metal wings for keying into construction, concealed hinges, and screwdriver 
operated stainless steel cam lock.  Panels shall be shop coated with one coat of zinc 
chromate primer.  Valves above removable ceilings shall have tile clips by the 
Contractor for identification. 

D. Access panels are not allowed in gypsum ceilings in public spaces. 

2.3 FLOOR, WALL & CEILING PLATES 

A. Furnish and install heavy gauge chromium plated steel wall and ceiling plates on all 
exposed pipes in finished areas where they pass through walls, ceilings, etc.  Plates 
shall be of type that will remain permanently in position and where pipes are insulated 
they shall be of size necessary to cover insulated pipe. 

2.4 GALVANIC PROTECTION 

A. Insulate joints between dissimilar metals with suitable isolation gasket and bolts with 
fiber ferrules and washers and/or suitable armored insulation fittings by Clearflow, 
Crane, Capital, or Epco, so there will be no contact between the metals or with 
insulating bushings 
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2.5 INSULATION 

A. The following shall be insulated: 
1. All fire suppression water piping above grade (outdoor). 
2. All fire suppression water piping above grade (un-condition space). 
3. Acceptable manufacturers: 

a. Manville Corporation. 
b. Certain-Teed. 
c. Owens Corning Fiberglass. 
d. Knauf Insulation. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content 
of less than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 
according to ASTM C 795. 

E. Mineral-Fiber, Glass fibers bonded with a thermosetting resin complying with the 
following:  

1. Preformed Pipe Insulation:  Comply with ASTM C 547, Type I, with factory-
applied, all-purpose, vapor-retardant jacket.  

2. Blanket Insulation:  Comply with ASTM C553, Type II, without facing. 
3. Fire-Resistant Adhesive:  Comply with MIL-A-3316C in the following classes 

and grades 
a. Class I, Grade A for bonding glass cloth and tape to un-faced glass-fiber 

insulation, for sealing edges of glass-fiber insulation, and for bonding 
lagging cloth to un-faced glass-fiber insulation. 

b. Class 2, Grade A for bonding glass-fiber insulation to metal surfaces. 
c. Class 2, Grade A, and comply with MIL-A-3316C.  For indoor 

applications, use adhesive that has a VOC content of 80 g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

4. Vapor-Retarder Mastics:  Fire and water-resistant, vapor-retarder mastic for 
indoor applications. Comply with MIL-C 19565C, Type II.  For indoor 
applications, use mastics that have a VOC content of <Insert value> g/L or less 
when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

5. Mineral-Fiber Insulating Cements:  Comply with ASTM C 195. 
6. Expanded or Exfoliated Vermiculite Insulating Cements:  Comply with ASTM C 

196. 
7. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with 

ASTM C 449/C 449M. 

F. Cellular-Glass Insulation:  Inorganic, foamed or cellulated glass, annealed, rigid, 
hermetically sealed cells, incombustible. 

1. Preformed Pipe Insulation, without Jacket:  Comply with ASTM C 552, Type II, 
Class I. 

2. Preformed Pipe Insulation, with Jacket:  Comply with ASTM C 552, Type II, 
Class 2. 

G. Field-Applied Jackets: 
1. General:  ASTM C 921, Type I, unless otherwise indicated. 
2. Foil and Paper Jacket:  Not acceptable. 
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3. PVC Jacket:  High-impact, ultraviolet-resistant PVC; 20 mils thick; roll stock 
ready for shop or field cutting and forming. 

a. Adhesive:  As recommended by insulation material manufacturer.  For 
indoor applications, use adhesive that has a VOC content of 50 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

b. PVC Jacket Color:  White. 
c. PVC Jacket Color:  Color-code piping jacket as determined by existing 

conditions. 
d. Not to be used for outdoors.   

4. Heavy PVC Fitting Covers:  Factory-fabricated fitting covers manufactured from 
30-mil (0.75 mm) thick, high-impact, ultraviolet-resistant PVC. 

a. Shapes:  45 and 90-degree, short and long-radius elbows, tees, valves, 
flanges, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and 
P-trap and supply covers for lavatories for the disabled. 

b. Adhesive:  As recommended by insulation material manufacturer.  For 
indoor applications, use adhesive that has a VOC content of 50 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

c. Not to be used for outdoors. 
5. Aluminum Jacket:  Aluminum roll stock, ready for shop or field cutting and 

forming to indicated sizes. Comply with ASTM B 209 (ASTM B 209M), 3003 
alloy, H-14 temper. 

a. Finish and Thickness:  Smooth finish, 0.010 (0.25 mm) inch thick. 
b. Moisture Barrier:  1-mil thick, heat-bonded polyethylene and kraft paper. 
c. Elbows:  preformed 45 and 90-degree, short and long-radius elbows; 

same material, finish, and thickness as jacket. 
6. Joint Sealants:  For indoor applications, use sealants that have a VOC content 

of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

H. Accessories and Attachments 
1. Bands: stainless steel ASTM A666, Type 304, 3/4 inch (20 mm) wide; 0.02 inch 

(0.050 mm) thick. 

I. Vapor Retardants 
1. Mastics:  Use materials as recommended by the insulation material 

manufacturer that are compatible with insulation materials, jackets, and 
substrates.  Materials shall be compatible with insulation materials, jackets, 
and substrates; comply with MIL-C-19565C, Type II.  For indoor applications, 
use mastics that have a VOC content of <Insert value> g/L or less when 
calculated according to 40 CFR 59, Subpart D (EPA Method 24) 

2.6 HEAT CABLE FOR FREEZE PROTECTION OF PIPING 

A. Provide electric heat tracing on all domestic water piping and sanitary traps exposed to 
areas subject to freezing.   

B. Provide a complete UL Listed, CSA Certified, or FM Approved system of heating cables, 
components, and controls to prevent pipes from freezing. 

C. Electric heat cable shall be installed linearly along the bottom of the pipe and allowance 
shall be made for all fittings, valves, pipe supports, etc.  Cable shall be installed prior to 
insulation of the piping system. 
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D. Electric cable shall be capable of maintaining a minimum water temperature of 40 
degrees F at an ambient air temperature of 0 degrees F. 

E. The electric cable shall be the self-regulating type that responds to varying localized 
temperature conditions by varying the heat output along its length.  This shall be 
accomplished by a self-regulating core, which varies its resistance continuously with 
changes in temperature.  A constant wattage heater is unacceptable. 

F. Provide a thermostat control, which de-energizes the heating cable when the ambient air 
temperature is above 40 degrees F (adjustable).  The heat cable shall be entirely self-
regulating while energized. 

G. Provide all power connection hardware, splices, end seals, etc., to accomplish 
installation.  All hardware shall be by the same manufacturer as the cable. 

H. Electric heating cable and accessories shall be UL Listed.  Electric heating cable shall 
conform to all requirements of Division 26 - Electrical Requirements. 

I. Electric heating cable shall be Raychem XL-Trace or approved equal, 5 watts per foot. 

J. All piping shall be insulated with 1" thick fiberglass insulation. 

K. Heating-cable circuit shall be protected by a ground-fault device for equipment protection.  
This requirement is in accordance with section 427-22 of the NEC-2002. 

L. All heating cable components shall be UL Listed, CSA Certified, or FM Approved for use 
as part of the system to provide pipe freeze protection.  Component enclosures shall be 
rated NEMA 4X to prevent water ingress and corrosion.  Installation shall not require the 
installing contractor to cut into the heating-cable core to expose the bus wires.  
Connection systems that require the installing contractor to strip the bus wires or that use 
crimps or terminal blocks, shall not be acceptable.  

2.7 PIPING SYSTEMS IDENTIFICATION 

A. A marker showing the service and an arrow indicating the direction of flow shall be 
applied on the following equipment installed under this section of the Specifications: 

 
1. All above ground fire protection standpipe and sprinkler piping 
2. All above ground sprinkler drainage piping 

B. A marker showing the service and an arrow indicating the direction of flow shall be 
applied on all of the following piping systems applicable to the project installed under this 
section of the Specifications: 
1. Sprinkler piping 
2. Dry Sprinkler piping 
3. Drain piping 
4. Pre-Action piping 
5. Clean Agent piping 
6. FDC piping 

C. Piping identification shall be applied on all piping systems in areas of exposed 
construction and in areas with accessible or lay-in ceilings.  The piping shall be labeled at 
each wall and floor penetration (both sides), and at connections to equipment.  In 
addition, straight runs of piping shall be labeled at intervals not greater than 25 feet. 
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D. The letter size and background color shall conform to the Identification of Pipe System 
ANSI A-13-1.  The vinyl plastic markers shall be as manufactured by Seton Name-Plate 
Company, W. H. Brady Company, or Westline products. 

E. Each valve in the Plumbing and Fire Protection systems is to be provided with an 
individually numbered valve tag (stamped numbered tags). Provide Identification Tags on 
all Emergency fixture and unit or Shut off valves. 

F. Valve tags are to be brass or plastic laminate, 1-1/2" minimum diameter with brass chain 
and hook for securing to the valve. 

G. Valve tags will include a “P” or “FP” lettering designation to indicate the appropriate 
system.  Numbering shall be consecutive for each service of either the Plumbing or Fire 
Protection systems. All valves on pumps shall be similar to the valve tags specified 
above, except they shall be 2-1/2" in diameter, black with white number 2" high for 
attaching to valve stem by means of brass hook or small solid link brass chain.  Tags 
shall be similar to Seton 2961-25. 

H. A printed list or schematic drawing shall be compiled for each system indicating the 
location and detailed description of the system or equipment served. 

I. One copy of each list shall be framed and mounted at the location designated by the 
Building Engineer.  An additional copy of each list is to be included in the Operations and 
Maintenance Manual. 

2.8 EQUIPMENT LABELING 

A. All equipment shall be labeled.  This shall include all pumps, water heaters, storage 
tanks, and other similar equipment. 

B. Equipment labeling shall be one of the following, unless noted or specified otherwise. 
 

1. Permanently attached plastic laminate signs with 1" high lettering. 
2. Stencil painted identification, 2" high letters, with standard fiberboard stencils and 

standard black (or other appropriate color) exterior stencil enamel. 

2.9 PAINTING 

 

A. All piping exposed to public sight such as standpipe and drain piping in stairwells, or 
exposed to exterior or moisture conditions such as piping in parking decks, shall be 
primed and painted with two coats of an enamel-based paint.  The color shall be as 
directed by the Architect. 

B. All piping exposed to corrosive environment such as pool areas, pool equipment room, 
sanitization room, and acid room shall be primed and painted with two coats of an 
enamel-based paint.  The color shall be as directed by the Architect 

C. Contractor shall touch-up to match original finish any equipment scratched in shipment 
or installation. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas for conditions under which work is to be performed.  Report in writing to 
the Architect all conditions that will adversely affect satisfactory execution of work.  Do 
not proceed with work until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. The Drawings are diagrammatic and the final arrangement of the work shall suit field 
conditions, the characteristics of the materials used and coordination with all other 
disciplines and the building components and finishes.  Verify all dimensions in the field.  
Access and clearances must be provided and maintained for the proper operation, 
maintenance service and repair of the work. 

B. No sprinklers are to be installed prior to the building being completely sealed in from 
external moisture and conditions. 

C. All standpipe, sprinkler and drain piping exposed to sight in stairwells is to be painted 
with two coats of an epoxy based paint, color to be selected by the Architect. 

D. All equipment and materials shall be installed according to manufacturer’s 
recommendations and shall meet the requirements of NFPA and the Owner’s 
Insurance Underwriter. 

E. All sprinklers in spaces visible to public view shall be located symmetrically in relation 
to ceiling design elements, lighting fixtures, speakers, diffusers, etc.  All ceiling 
components are to be indicated on the submittal drawings as noted previously to 
ensure coordination with all ceiling elements and devices.  Piping to sprinklers in these 
areas is to be provided with arm-overs to allow for exact placement of sprinklers. 

F. Sprinklers shall be installed at the centerpoint of all 2' x 2' lay-in ceiling tiles, and at the 
centerpoint or 1' from the ends of 4' x 2' ceiling tiles. 

G. Where pipe is installed above suspended ceilings, it shall be located in the clear space 
above the suspended ceiling and the pendent sprinklers shall be located to clear the 
ceiling supporting grid system, the ceiling mounted fixtures, and air conditioning ducts 
and outlets. 

H. The Contractor shall install additional pendent sprinkler heads under all ductwork or 
other obstructions which are over 48" wide in accordance with NFPA-13 in areas of 
exposed construction.  

I. Provide a pressure gauge at the top level of all standpipes. 

J. Provide tracer wire on all pipe installed below slab outside building; locate leads in 
accessible location for future use in trouble shooting. 

K. Horizontal branch piping shall be pitched to mains per NFPA.  Locate all sprinkler 
mains a minimum of 24” above any finished ceiling. 

L. Hydraulic information placards with permanent markings indicating the hydraulic design 
criteria for each separate system should be installed on each riser. 
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M. Provide basket type metal guards over sprinkler heads to protect them from damage in 
mechanical rooms, main electrical and telephone equipment, storage rooms and all 
unfinished areas where the head is less than 7 feet-6 inches above finished floor. 

N. All threads for fire department connections shall match the local Fire Department 
connecting threads and requirements. 

O. Building shall be 100 percent fully sprinklered. 

P. Sprinkle Zones shall comply with NFPA 13, for areas limitations, provide a minimum of 
TWO sprinkler systems with separate alarm check valve assemblies. 

Q. Fire Alarm System:  Coordinate with Division 26 to provide connections to all 
supervised devices and flow switches as well as any other items requiring connection 
to the fire alarm system, provide all wiring and equipment. 

R. Stages:  At each side of each stage provide a complete Authorities having Jurisdiction 
and NFPA compliant class III standpipe system with 1.5” and 2.5” fire department hose 
connections.  Mount hose connections in Potter-Romer lockable, clear glass front 
cabinet.  Coordinate exact location of standpipes with stage equipment. 

S. Maintain a minimum 3’ horizontal separation between any recessed, pendant sprinkler 
head and any wall, partition, furr-down, or other vertical surface. 

T. Provide protection in all gymnasium areas. 

U. If a deluge system in required, the system shall be installed so that the deluge system 
will not engage during a fire drill and/or in fire test mode. 

3.3 PREPARATION 

A. Arrangements shall be made to have the openings, inserts, sleeves, blockouts, and 
such other incidentals set in place ahead of the construction work, where practical, to 
eliminate the need of cutting and patching.  If coring becomes necessary for installation 
of the work, it shall be done under this section.  All holes shall be neatly patched and 
finished to match the adjoining work in a manner approved by the Architect.  All coring 
shall be performed in a manner not to weaken the structural parts and the manner and 
method shall be submitted to the Structural Engineer for approval. 

3.4 SLEEVES AND ESCUTCHEONS 

 

A. The Contractor shall furnish and set pipe sleeves and inserts for all work under this 
section and shall be responsible for their proper and permanent location.  In the event 
that failure to do so requires cutting and patching, the remedial work shall be the 
responsibility of the Contractor. 

B. All pipes passing through floors, walls or partitions shall be provided with sleeves 
having an internal diameter 1-1/2" (3/4" annular space) larger than the outside diameter 
of the pipe or insulation on covered lines, except as otherwise specified herein. 

C. Sleeves for all pipes through walls, beams and partitions shall finish flush with the finish 
line of the walls, beams and partitions. 
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D. Sleeves for all piping shall extend 1/2" above finish floor, (except where under 
partitions, the sleeves shall be flush with the bottom of the partition) and after the 
installation of pipe shall be packed and made watertight with fire stopping sealant to 
maintain separations and fire ratings. 

E. Where pipes pass under footings and through exterior walls, sleeves shall be of 
galvanized steel pipe and shall be not less than 4" larger than the pipe being sleeved.  
Sleeves shall be made watertight where passing through waterproofed surfaces, 
exterior wall, and floor slabs on grade.  Waterproofing shall be done by means of a 
steel slip on welding flange, continuously welded at the center of the sleeve and shall 
be painted with one coat of bitumastic paint inside and outside.  The space between 
sleeve and pipe shall be packed with oakum to within 2" of each face of the wall; (to 
within 2" of the top of sleeve at floors).  The remaining space shall be packed and 
made watertight with a waterproof mastic.  Mechanical expansion type rubber seals 
such as manufactured by Calpico Ind. and Thunderline Corporation are acceptable as 
alternate method of water proofing piping penetrations. 

F. Sleeves through floors or interior masonry walls shall be of galvanized steel pipe or 
wrought iron pipe size except where located in concealed pipe spaces where they may 
be of 22 gauge galvanized sheet steel if fire rating is maintained. 

G. Sleeves through interior masonry partitions shall be of 22-gauge galvanized sheet 
steel. 

H. Sleeves for piping to receive insulation shall be large enough to allow continuous 
insulation through sleeves. 

I. Spacing between or location of pipe sleeves in floor slabs, structural beams or 
structural walls shall be subject to the Structural Engineer’s approval. 

J. Where pipes pass under load bearing footings they shall pass through a coated steel 
pipe sleeve as described above and extend past a 45 degree line out from the bottom 
of the load bearing structure.  Concrete shall be used as backfill in the portions of 
trench within the 45 degree pressure line. 

K. Escutcheons shall be provided around all exposed pipe passing through walls, 
partitions, ceilings and floors in finished spaces.  Escutcheons shall be of sufficient 
outside diameter to cover the sleeve opening and shall fit snugly around the insulated 
or bare pipe and to the wall, partition, floor or ceiling. 

L. Supply piping (domestic and /or fire water) shall not pass under footings or through 
grade beams unless noted otherwise. 

3.5 CLEANING 

A. The entire underground and above ground sprinkler system shall be cleaned and 
flushed in accordance with NFPA 13, 24, 25. 

B. Capped connections shall be located at the ends of sprinkler main piping to facilitate 
flushing and cleaning of systems. 

C. Remove all trash and debris from site and dispose of legally. 
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D. All equipment shall be thoroughly cleaned and left in a satisfactory condition for proper 
operation at project completion.  All equipment shall be partially or fully re-painted as 
required to provide an appearance of new equipment. 

3.6 DEMONSTRATION 

A. To obtain complete and final acceptance of the fire protection system, all inspections, 
approvals, examination and acceptance tests required by the Authority Having 
Jurisdiction shall be arranged and paid for under this Section. 

B. Sprinkler Contractor shall provide necessary equipment and test materials for testing of 
the installation. 

C. Testing of the completed sprinkler system for acceptance shall be witnessed by an 
Owner’s representative.  Testing should be coordinated with the Authority Having 
Jurisdiction. 

D. Provide the Owner with as-built drawings and equipment data at completion of 
construction. As-built drawings shall include an overall graphic drawing of areas 
covered by each sprinkler zone. This is to include auxiliary drains and inspector test 
locations. This is to be updated and displayed at riser room. New graphic to include 
existing systems. 

E. Complete set of as-built drawings (Per NFPA ) to be provided to document box at 
FACP. Drawings to include hydraulic calculation plate information.  As-built to be 
provided in cad and PDF formats to district. 

F. Zone calculation plates to be permeant type (metal or laminate) with printed information 
attached to each riser. 

G. Provide completed Underground and Aboveground Contractor’s material and Test 
Certificates per NFPA 13 at time of acceptance of test. 

H. Inspections test to be piped into nearest drain to support flow. 

3.7 PAINTING 

A. Where exposed in any MEP equipment room, all fire protection piping shall be painted 
red. 

B. Paint prior to the installation of sprinkler heads; replace any sprinkler heads that come 
in contact with paint with new heads. 

3.8 WORKMANSHIP 
 

A. All work shall be coordinated with the work to be performed or installed under other 
sections of these Specifications. 

B. All work shall be executed in a workmanlike manner by workmen skilled in this type of 
work and shall present a neat appearance when completed. 

C. Offsets shall be provided as required to avoid interference and conflicts with other 
work, to maximize headroom, or to improve the appearance of pipe runs.  All pipe 
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supports, structural members, hangers and other apparatus necessary to support firmly 
and substantially the various components of the systems shall be provided under this 
section. 

D. Nameplates, catalog numbers and rating identifications shall be securely attached to 
equipment with screws or rivets.  Adhesives or cements will not be permitted. 

E. The subcontractor shall be responsible for the protection of the work from injury and 
shall protect all apparatus with suitable enclosures. 

 

3.9 ERECTION AND INSTALLATION 
 

A. Installation and workmanship requirements are specified hereinafter. 

B. This subcontractor shall be responsible for the furnishing and installing of all support 
steel, hangers, rods, clamps, etc., to provide adequate support of all Fire Protection 
equipment specified herein.  All support assemblies shall be UL Listed or FM 
Approved. 

3.10 TESTS 

 

A. Tests of all fire protection systems and equipment, underground and inside piping 
including alarm and detection devices shall be scheduled with one (1) week prior 
notification to a local representative of the Underwriter and the Architect.  All tests and 
test procedures shall be in accordance with the applicable NFPA standards.  After 
completion of all tests, the “Contractor’s Materials and Test Certificate” shall be 
submitted to the Architect. 

B. The Contractor shall supply all materials, labor, utilities and power required for testing.  
Preliminary tests shall be performed to prove work is satisfactory prior to requesting a 
test inspection.  Sectional tests shall be made before insulation or concealing any 
piping. 

C. Repair all defects disclosed by tests or, if required by the Architect, replace defective 
work with new systems and materials at no additional cost to the Owner.  Repairs to 
piping systems shall be made with new material.  No caulking of screwed joints, cracks 
or holes will be accepted.  Make tests in stages to facilitate work of others. 

D. The Contractor shall be responsible for the repair and/or replacement cost installed and 
finishes damaged by leaks, tests and/or repair and replacement of his work at no 
additional expense to the Owner. 

E. Prior to final acceptance by the Owner, submit the “Contractor’s Material and Test 
Certificates” indicating system compliance with all applicable sections of NFPA. 

3.11 INSTRUCTION OF OWNER’S PERSONNEL 

  
A.  Prior to final inspection, conduct an on-site training program to instruct the Owner's 

operating personnel in the operation and maintenance of the mechanical systems.  
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1. Provide the training during the Owner's regular working day.  
2. The Instructors shall each be experienced in their phase of operation and maintenance 
of building mechanical systems and with the project.  

B.  Time to be allocated for instructions.  
1. Minimum of 8 hours dedicated instructor time.  
2. 4 hours on each of 2 days.  

C.  Before proceeding with the on-site training program, submit the program syllabus; 
proposed time and dates; and other pertinent information for review and approval.  
1. One copy to the Owner.  
2. One copy to the Architect/Engineer.  

D.  The Owner will provide a list of personnel to receive instructions, and will coordinate their 
attendance at the agreed upon times.  

E.  Use the operation and maintenance manuals as the basis of instruction. Review contents 
of manual with personnel in detail to explain all aspects of operation and maintenance.  

F.  Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, 
maintenance, and shut down of each item of equipment.  

G.  Demonstrate equipment functions (both individually and as part of the total integrated 
system).  

H.  Prepare and insert additional data in the operating and maintenance manuals when the 
need for additional data becomes apparent during instructions.  

I.  Submit a report within one week after completion of the training program that instructions 
have been satisfactorily completed. Give time and date of each demonstration and hours 
devoted to the demonstration, with a list of people present. 

J.  At the conclusion of the on-site training program, have the person designated by the 
Owner sign a certificate to certify that he/she has a proper understanding of the system, 
that the demonstrations and instructions have been satisfactorily completed, arid the 
scope and content of the operating and maintenance manuals used for the training 
program are satisfactory.  

K.  Provide a copy of the report and the certificate in an appropriately tabbed section of each  
Operation and Maintenance Manual”: 
 

3.12 OPERATION AND MAINTENANCE MANUALS 

 
A.  Form of Manuals:  

1.  Prepare data in form of an instructional manual for use by Owner's personnel.   
2.  Format:   

a.  Size: 8-1/2" x II".  
b.  Text: Manufacturer's printed data or neatly typewritten  

3.  Drawings:  
a.  Provide reinforced punched binder tab and bind in text.  
b.  Fold larger drawings to size of text pages.  

4.  Provide fly leaf indexed tabs for each separate product or each piece of 
operating equipment  

5.  Cover: Identify each volume with typed or printed title "Operating and 
Maintenance Instructions". List:  
a.  Title of Project  
b.  Identity of separate structures as applicable.  
c.  Identity of general subject matter covered in the manual  

6.  Binder as specified.  
B.  Content of Manual:  

1.  Neatly typewritten Table of Contents for each volume arranged in systematic 
order as outlined in the specifications.  
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a.  Contractor, name of responsible principal, address and telephone 
number.  

b.  A list of each product required to be included, indexed to content of the 
volume.  

c.  List with each product, name, address and telephone number of:  
1) Subcontractor or installer  
2) Maintenance contractor as appropriate.  
3) Identify area of responsibility of each  
4) Local source of supply for parts and replacement  

d.  Identify each product by product name and other identifying symbols as 
set forth in Contract Documents.  

2.  Product Data:  
a.  Include those sheets pertinent to the specific product.  
b.  Annotate each sheet to:  

1) Identify specific product or part installed.  
2) Identify data applicable to installation.  
3) Delete references to inapplicable information. (All options not supplied 
with equipment shall be marked out indicated in some manner).  

3.  Drawings:  
a.  Supplement product data with drawings as necessary to illustrate:  

1) Relations of component parts of equipment and systems.   
2) Control and flow diagrams.  

b.  Coordinate drawings with information in Project Record Documents to 
assure correct illustration of completed installation.  

c.  Do not use Project Record Documents as maintenance drawings.  
4. Written text, as required to supplement product data for the particular installation:  

a.  Organize in consistent format under separate headings for different 
procedures.  

b.  Provide logical sequence of instructions for each procedure.  
5.  Copy of each warranty, bond and service contract issued.  

a.  Provide information sheet for Owner's personnel, giving:  
1) Proper procedures in event of failure.  
2) Instances that might affect validity of warranties or bonds  

6.  Shop drawings, coordination drawings and product data as specified.  
C.  Sections for Equipment and Systems  

1.  Content for each unit of equipment and system as appropriate: 
a. Description of unit and component parts  

1) Function, normal operating characteristics, and limiting conditions.   
2) Performance curves, engineering data and tests.   
3) Complete nomenclature and commercial number of replaceable parts  

b.  Operating procedures:  
1) Start up, break-in, routine and normal operating instructions.   
2) Regulation, control, stopping, shut down and emergency instructions.   
3) Summer and winter operating instructions.   
4) Special operating instructions  

c.  Maintenance procedures:  
1) Routine operations   
2) Guide to trouble-shooting.   
3) Disassembly, repair and reassembly.   
4) Alignment, adjusting and checking.   
5) Routine service based on operating hours.  

d.  Servicing and lubrication schedule. List of lubricants required.  
e.  Manufacturer's printed operating and maintenance instructions.  
f.  Description of sequence of operation by control manufacturer  
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g.  Original manufacturer's parts list, illustrations, assembly drawings and 
diagrams required for maintenance.  
1) Predicted life of part subject to wear.   
2) Items recommended to be stocked as spare parts.  

h.  As installed control diagrams by controls manufacturer.  
i.  Complete equipment internal wiring diagrams.  
j.  Each Contractor's coordination drawings.  
k.  As installed color coded piping diagrams.  
l.  Charts of valve tag number, with location and function of each valve.  
m.  List of original manufacturer's spare parts and recommended quantities 

to be maintained in storage.  
n.  Other data as required under pertinent sections of the specifications.  

2. Prepare and include additional data when the need for such data becomes 
apparent during instruction of Owner's personnel.  

3.  Additional requirements for operating and maintenance data as outlined in 
respective sections of specifications  

4.  Provide complete information for products specified in Division 23.   
5.  Provide certificates of compliance as specified in each related section.   
6.  Provide start up reports as specified in each related section.  
7.  Provide signed receipts for spare parts and material.   
8.  Provide training report and certificates.   
9.  Provide backflow preventer certified test reports.   

 

END OF SECTION 21 05 00 
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SECTION 21 11 13 - FIRE SUPPRESSION SYTEMS 
 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

B. SECTION 21 05 00 - COMMON WORK RESULTS FOR FIRE PROTECTION. 

C. SECTION 21 05 29 - HANGERS AND SUPPORTS FOR FIRE SUPPRESSION 
SYSTEM 

D. SECTION 21 05 48 - VIBRATION AND SEISMIC CONTROLS FOR FIRE-
SUPPRESSION PIPING AND EQUIPMENT 

 

E. SECTION 21 05 48.13 - VIBRATION CONTROLS FOR FIRE-SUPPRESSION PIPING 
AND EQUIPMENT 

F. SECTION 21 13 39 - FOAM-WATER SYSTEMS 

G. SECTION 21 22 00 - CLEAN-AGENT FIRE-EXTINGUISHING SYSTEMS. 

H. SECTION 21 30 00 - FIRE PUMPS AND EQUIPMENT 

I. SECTION 28 31 00 - FIRE DETECTION AND NOTIFICATION SYSTEMS. 

1.2 GENERAL REQUIREMENTS 

A. General Conditions:  Refer to the General Conditions, the Supplementary General 
Conditions and the Special Conditions, all provisions of which apply to work under this 
section as if written in full herein. 

B. The scope of work described in these Specifications and/or indicated on the Drawings 
shall include (except where otherwise noted) the furnishing of all materials, equipment, 
appurtenances, accessories, connections, labor, etc. required and/or necessary to 
completely install, clean, inspect, adjust, test, balance and leave in safe and proper 
operating condition all systems.  All work shall be accomplished by workmen skilled in 
the various trades involved. 

C. Contractor shall include within his bid all materials and Work to provide standpipe and 
100% sprinkler protection for all areas in new construction or for the entire smoke 
compartment affected by renovation work. 

D. The Drawings and Specifications are complementary to each other and what is called 
for by one shall be as binding as if called for by both.  If a discrepancy exists between 
the Drawing and Specifications, the higher cost shall be included, and the Architect 
shall be notified of the discrepancy.  
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E. Interface all new flow and valve supervisory switches with building fire and smoke 
alarm systems. 

F. Provide temporary fire protection during the construction phase of Project. Inform and 
obtain approval from the Owner and General Contractor for any interruptions of existing 
fire protection, domestic water or fire alarm systems. Adhere to ADM1131 Facilities 
Planned Utility Outages Policy for outage and shutdown requests. 

G. All work performed under this specification shall be accomplished in accordance with 
the requirements and provisions of Section 23 00 00 - Mechanical General. 

1.3 WORK INCLUDED 

A. Code compliance, research, design coordination, and installation or a complete and 
functional hydraulically calculated wet pipe sprinkler system that meets the approval, 
and is in accordance with the requirements of NFPA Fire Protection Standards listed in 
1.4 (a), Underwriters Laboratory (UL), all local and sate regulations, and these 
specifications. 

B. Alarm devices including alarm valves, flow switches/pressure switches, tamper 
switches and coordination with Fire Alarm and Detection Contractor. 

C. Shop drawings and calculations prepared and submitted in accordance with the 
requirement of all Authorities Having Jurisdiction. 

D. All permits and approvals of the fire protection system. 

1.4 SYSTEMS 

A. Systems to be provided under the Fire Protection design section shall be as listed 
below.  The connection point to the site utility service for the fire protection system shall 
be at 5'-0" from the exterior of the building unless specifically otherwise noted. 

 
1. Pipes, fittings, and specialties 
2. Standpipe systems 
3. Automatic Sprinkler Systems 
4. Combination Standpipe/Automatic Sprinkler Risers 
5. Automatic Dry Sprinkler Systems 
6. Pre-action Sprinkler Systems 
7. Fire Department Valve Cabinets 
8. ESFR Sprinkler Systems 

 

1.5 GUARANTEE 

A. All fire protection work described in the Contract Documents shall be guaranteed for a 
period of one (1) year from the date of final acceptance.  This guaranty shall apply to all 
equipment, materials and workmanship.  During the guaranty period, all defects shall 
be corrected in an acceptable manner, consistent with the quality of materials and 
workmanship of original construction, at no expense to the Owner. 
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1.1 DESIGN STANDARDS 

A. Fire Protection systems shall be designed and installed in accordance with the 
requirements of the most current version of the following codes, standards and design 
guides: 
 
1. The International Fire Prevention Code 
2. The International Building Code 
3. National Fire Protection Association (NFPA) Standards: 

a. NFPA 101 - Life Safety Code 
b. NFPA 13 - Installation of Sprinkler Systems 
c. NFPA 14 - Installation of Standpipe and Hose Systems 
d. NFPA 25 - Inspection, Testing, and Maintenance of Water-based Fire 

Protection Systems 

B. Factory Mutual (FM) Approval Guide 

C. Underwriters Laboratories Inc. (UL) 

D. Owner’s Insurance Underwriter Requirements 

1.2 SYSTEM DESCRIPTIONS 

A. Automatic Wet-Type, Class I Standpipe System:  Includes NPS 2-1/2 (DN 65) hose 
connections.  Has open water-supply valve with pressure maintained and is capable of 
supplying water demand. 

B. Automatic Wet-Type, Class II Standpipe System:  Includes NPS 1-1/2 (DN 40) hose 
stations.  Has open water-supply valve with pressure maintained and is capable of 
supplying water demand. 

C. Automatic Wet-Type, Class III Standpipe System:  Includes NPS 1-1/2 (DN 40) hose 
stations and NPS 2-1/2 (DN 65) hose connections.  Has open water-supply valve with 
pressure maintained and is capable of supplying water demand. 

D. Automatic Dry-Type, Class I Standpipe System:  Includes NPS 2-1/2 (DN 65) hose 
connections.  Has open water-supply valve and dry-pipe valve with standpipes 
containing compressed air.  Opening fire-hose valve releases compressed air and 
permits water pressure to open dry-pipe valve.  Water then flows into standpipes. 

E. Automatic Dry-Type, Class II Standpipe System:  Includes NPS 1-1/2 (DN 40) hose 
stations.  Has open water-supply valve and dry-pipe valve with standpipes containing 
compressed air.  Opening fire-hose valve releases compressed air and permits water 
pressure to open dry-pipe valve.  Water then flows into standpipes. 

F. Automatic Dry-Type, Class III Standpipe System:  Includes NPS 1-1/2 (DN 40) hose 
stations and NPS 2-1/2 (DN 65) hose connections.  Has open water-supply valve and 
dry-pipe valve with standpipes containing compressed air.  Opening fire-hose valve 
releases compressed air and permits water pressure to open dry-pipe valve.  Water 
then flows into standpipes. 

G. Combination Standpipe/Automatic Sprinkler Risers: 
1. Combined standpipe/sprinkler risers or Class I standpipe risers with fire 

department valves shall be installed in each stairwell within the facility.  
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Automatic sprinkler connections will be supplied from combined 
standpipe/sprinkler risers with a floor control valve assembly at the required 
locations.  Additional standpipes with 2-½" fire department valves are to be 
provided at required locations throughout the facility per the requirements of 
NFPA 14. 

2. Standpipes will be designed to provide a minimum of 500 gpm.  Fire mains 
supplying standpipes will be hydraulically designed and sized to provide a 
minimum of 500 gpm at the most remote standpipe and 250 gpm for each 
additional standpipe to a maximum of 1,000 gpm. 

3. A two-outlet roof manifold complete with fire department valves, caps and 
chains, automatic ball drip, and isolation valve in a heated space shall be 
provided at the roof area adjacent to the roof access point. 

4. The fire protection system shall provide 100 psi at the most remote fire 
department connection; 65 psi may be allowed as a deductive alternate where 
acceptable to the local authorities and all applicable Owner design criteria. 

5. Standpipes and/or sprinkler connections that are equipped with pressure 
regulating valves shall be provided with 3" drain risers. 

H. Wet-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing 
water and that is connected to water supply through alarm valve.  Water discharges 
immediately from sprinklers when they are opened.  Sprinklers open when heat melts 
fusible link or destroys frangible device.  Hose connections are included if indicated. 

I. Deluge Sprinkler System:  Open sprinklers are attached to piping connected to water 
supply through deluge valve.  Fire-detection system, in same area as sprinklers, opens 
valve.  Water flows into piping system and discharges from attached sprinklers when 
valve opens. 

J. Dry-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing 
compressed air.  Opening of sprinklers releases compressed air and permits water 
pressure to open dry-pipe valve.  Water then flows into piping and discharges from 
sprinklers that are open. 

K. Combined Dry-Pipe and Preaction Sprinkler System:  Automatic sprinklers are attached 
to piping containing compressed air.  Fire-detection system in same area as sprinklers 
actuates tripping devices that open dry-pipe valve without loss of air pressure and 
actuates fire alarm.  Water discharges from sprinklers that have opened. 

L. Single-Interlock Preaction Sprinkler System:  Automatic sprinklers are attached to 
piping containing low-pressure air.  Actuation of fire-detection system in same area as 
sprinklers opens deluge valve, permitting water to flow into piping and to discharge 
from sprinklers that have opened. 

M. Double-Interlock Preaction Sprinkler System:  Automatic sprinklers are attached to 
piping containing low-pressure air.  Actuation of a fire-detection system in the same 
area as sprinklers opens the deluge valve permitting water to flow into the sprinkler 
piping; a closed solenoid valve in the sprinkler piping is opened by another fire-
detection device; then water will discharge from sprinklers that have opened. 

N. Seismic Performance:  Fire-suppression standpipes shall withstand the effects of 
earthquake motions determined according to NFPA 13 and [ASCE/SEI 7] <Insert 
requirement>. 
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1.3 DESIGN CRITERIA 

A. Any design documents issued to the contractor are for information only.  The 
Contractor shall be responsible for all code research and obtaining all required flow test 
data and hydraulically designing a fire protection system that meets all applicable 
requirements.  The Contractor shall arrange for, and conduct a flow test and coordinate 
its validity with the Authorities Having Jurisdiction. 

B. Upon award of the Contract, a new flow test from the two (2) hydrants nearest the site 
service entry is to be performed by the Contractor to confirm the flow and pressure 
characteristics of the existing water service.  The completed flow test data along with a 
utility service map of the area is to be forwarded to the Engineer for confirmation of the 
existing water service. 

C. Where pre-design of the sprinkler system is required for submission for the building 
permit:  The Fire Protection documents were prepared to be in compliance with all 
applicable codes and flow test data provided.  The Contractor shall review all 
documents provided and report any modifications required to these documents to the 
Design Engineer during the shop drawing preparation stage. 

D. All sprinkler heads in occupied areas are to be fast response type heads (155 degrees 
– 165 degrees Fahrenheit). 

E. All occupied, heated spaces will be protected by wet sprinkler systems. 

F. Inspector test valves will be protected by wet sprinkler systems. 

G. Automatic sprinkler systems shall be designed to the available domestic water pressure 
available and shall be hydraulically calculated for the following design standards: 
1. NFPA 13 Systems 
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Area/ 
Usage 

Hazard 
Classificatio

n 

Density 
GPM/Sq. Ft. 

Remote 
Area 

Maximum 
Head 

Spacing 

Interior Hose 
Stream 

Public Spaces, Lobbies, 
Corridors, Offices, 
Restaurants, Lounges, 
Meeting Rooms 
 
Dry Pipe System:  

Light 
 
 
 
 

Light 

.10 
 
 
 
 

.09 

1,500 sq. ft. 
 
 
 
 

1,950 sq. ft. 

130-200 sq.ft. 
 
 
 

 
130-200 sq.ft. 

100 gpm 
 
 
 
 

100 gpm 

Mechanical Rooms, Electrical 
Rooms, Elevator Equipment 
Rooms, Maintenance/ 
Storage Rooms, Kitchen/ 
Food Service Areas and 
Laundry 
 
Dry Pipe System: 
Parking Garages, Non-
heated Attic Spaces, Ceiling 
Spaces, Porte Cochere and 
other spaces containing 
sprinkler piping that do not 
have alternate provisions to 
guarantee a 40° F 
temperature. 

Ordinary 
Group 1 

 
 
 
 
 

Ordinary 
Group 1 

.15 
 
 
 
 
 
 

.14 

1,500 sq. ft. 
 
 
 
 
 
 

1,950 sq. ft. 

130 sq. ft. 
 
 
 
 
 
 

130 sq. ft. 

250 gpm 
 
 
 
 
 
 

250 gpm 

Ballrooms, exterior loading 
docks, distilleries, barns and 
stables, dry cleaners, 
libraries, machine rooms, and 
auto repair shops. 
 
Dry Pipe System: 

Ordinary 
Group 2 

 
 
 

Ordinary 
Group 2 

.20 
 
 
 
 

.19 

1,500 sq. ft. 
 
 
 
 

1,950 sq. ft. 

130 sq. ft. 
 
 
 
 

130 sq. ft. 

250 gpm 
 
 
 
 

250 gpm 

Upholstery shops, sawmills, 
plywood manufacturers, or 
textile factories, Low-pilled 
storage, dust or lint 
generated areas, palletized, 
bin box, shelf, rack, back to 
back shelf storage of 
cartooned group A, storage of 
tissue and lightweight rolled 
paper. 
 
Plastic manufacturing 
operations, steel 
manufacturing, and 
automobile paint spray 
booths, Space with high 
combustible or flammable 
liquids, palletized, bin box, 
shelf, rack, back to back shelf 
storage of cartooned group A, 
storage of tissue and 
lightweight rolled paper 

 Extra Hazard 
Group 1 

 
 
 
 
 
 
 
 
 

Extra Hazard 
Group 2 

 
 
 
 
 
 
 

 

        .30 
 
 
 
 
 
 
 
 
 
 
      .40 

2,500 sq. ft. 
 
 
 
 
 
 
 
 
 
 
2,500 sq. ft. 

 90-130 sq. ft. 
 
 
 
 
 
 
 
 
 
 
90-130 sq. ft. 

    500 gpm 
 
 
 
 
 
 
 
 
 
 
   500 gpm 
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H. Available fire-hydrant flow test records indicate the following conditions: 
1. Date: <Insert test date> 
2. Time: :  <Insert time> [a.m.] [p.m.] 
3. Performed by: <Insert operator's name> of <Insert firm> 
4. Location of Residual fire Hydrant R: <Insert location> 
5. Location of Flow fire Hydrant R: <Insert location> 
6. Static Pressure at Residual Fire Hydrant R:  <Insert psig > 
7. Measured Flow at Flow Fire Hydrant F:  <Insert gpm > 
8. Residual Pressure at Residual Fire Hydrant R:  <Insert psig > 

I. The fire protection system design shall include a minimum of 10 psi safety factor to 
allow for future losses in the water service pressure characteristics. The fire protection 
systems shall not be designed to operate if the residual pressure of the existing water 
service falls to 20 psi or lower at design flow requirements. 

J. The maximum allowable system velocities shall not exceed 20 fps unless alternate 
criteria are required by the Owner’s Insurance Underwriter. 

K. Coordination: 
1. The Fire Protection Contractor shall review the complete set of project 

documents and coordinate his work with all other trades involved. 
2. Sprinkler head locations shall be coordinated with the architectural reflected 

ceiling plans.  Locations of sidewall heads shall be coordinated with 
architectural interior elevations. 

3. The fire protection piping and head layout shall function in such a manner so 
as not to interfere with lighting fixtures, air distribution devices, equipment, 
piping, and ductwork. 

L. Sprinkler Systems 
1. Any design documents issued to the Contractor are for information only.  The 

Contractor shall be responsible for the actual layouts, general routing of piping 
and additional sprinkler heads to meet all requirements. 

M. All underground mains and appurtenances are to be installed according to NFPA 24. 

N. Combination Standpipe/Automatic Sprinkler Risers 
 

1. Combined standpipe/sprinkler risers or Class I standpipe risers with fire 
department valves shall be installed in each stairwell within the facility.  
Automatic sprinkler connections will be supplied from combined 
standpipe/sprinkler risers with a floor control valve assembly at the required 
locations.  Additional standpipes with 2-½" fire department valves are to be 
provided at required locations throughout the facility per the requirements of 
NFPA 14. 

2. Standpipes will be designed to provide a minimum of 500 gpm.  Fire mains 
supplying standpipes will be hydraulically designed and sized to provide a 
minimum of 500 gpm at the most remote standpipe and 250 gpm for each 
additional standpipe to a maximum of 1,000 gpm. 

3. A two-outlet roof manifold complete with fire department valves, caps and 
chains, automatic ball drip, and isolation valve in a heated space shall be 
provided at the roof area adjacent to the roof access point. 
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4. The fire protection system shall provide 100 psi at the most remote fire 
department connection; 65 psi may be allowed as a deductive alternate where 
acceptable to the local authorities and all applicable Owner design criteria.  

5. Standpipes and/or sprinkler connections that are equipped with pressure 
regulating valves shall be provided with 3" drain risers.  

O. Fire Protection System Alarms 
 

1. The fire protection contractor shall coordinate location and function of all flow, 
air pressure, supervisory switches, and other dry contacts with the fire alarm 
contractor. 

2. All control valves in the fire protection system shall be provided with 
supervisory switches wired for annunciation at the main FACP. 

3. Automatic sprinkler system connections shall be provided with flow switches 
adjacent to the zone control valve wired for annunciation at the main FACP. 

4. Upright automatic sprinklers will be provided in all elevator shafts and elevator 
machine rooms.  The service to each of these spaces shall be provided with an 
individual control valve with a supervisory switch and a flow switch located in 
an adjacent room and wired for annunciation at the main Fire Alarm Control 
Panel (FACP). 

1.4 EQUIPMENT, MATERIALS, BID BASIS 
 

A. Manufacturers’ names, model numbers, etc. as specified on the Drawings and herein 
are for the purpose of describing type, capacity, function and quality of equipment and 
materials required. 

B. Unless “approved equal” is specifically stated, bids shall be based on equipment 
named in the Specifications or on the Drawings as “base” products. 

C. “Equal product” and “approved equal” items listed shall conform to specified base items 
and shall be substantially equal in size, weight, construction quality and capacities.  
The alternate equipment and materials shall be submitted as full equivalent to the 
equipment and materials specified, with sufficient supportive documentation and 
technical literature to demonstrate quality, performance, and workmanship without 
doubt or question. 

D. The Contractor shall coordinate the installation of all fire protection equipment 
proposed for use in this project with all building trades (architectural, structural and 
electrical).  Coordination shall be accomplished prior to, and shall be reflected in, the 
submittal of shop drawings for approval.  Any modifications or revisions required by 
other trades as a result of the use of equipment other than the basis of design shall be 
made at no additional cost. 

1.5 TRANSPORTATION, DELIVERY, STORAGE AND PROTECTION 

A. The Contractor shall provide and pay for all transportation, delivery, and storage 
required for all equipment and materials.  Upon receipt of all equipment and materials, 
they shall be properly stored in their original shipping container to protect them from 
vandalism, theft, the elements, and other harm or damage.  Any equipment or materials 
received in a damaged condition, or damaged after receipt, shall not be installed.  Only 
new undamaged equipment in first-class operating condition shall be installed. 



LEAF Engineers WFAC Black Box Addition 

PBK Project No. 230462  Alamo Colleges District 

Pkg 1 - Issue for Construction June 14, 2024 

 

FIRE SUPPRESSION SYSTEMS  
21 11 13 - 9 

B. All equipment and piping shall be protected to prevent entrance of foreign matter and 
debris by covering exposed openings during construction. 

C. The Contractor shall closely coordinate the ordering and delivery of all mechanical 
equipment with other trades to assure that equipment will be delivered in time to be 
installed in the building without requiring special or temporary access or building 
modifications.  Certain equipment may have to be installed prior to the erection of the 
building walls or roofs. 

1.6 PRECONSTRUCTION CONFERENCE 

A. The Contractor shall schedule a meeting including the sprinkler sub-contractor, Owner, 
Architect and Engineer prior to the installation of any fire protection pipe hangers. 

1.7 SUBMITTALS 

A. It is the responsibility of the Contractor to coordinate the design with the work of all 
other disciplines so as to avoid conflicts.  Where necessary piping shall be offset 
around ducts, structural members or other obstructions, while maintaining effective 
coverage, drains shall be provided per NFPA requirements. 

B. Review of the Drawings and hydraulic calculations by PBK is for coordination with the 
design concept for the project, and for assurance that they have been prepared in a timely 
manner.  PBK is entitled to rely on the technical sufficiency and timely delivery of these 
documents, as well as on the computations performed by the subcontractor.  PBK shall 
not be required to review or verify those computations or designs for compliance with 
applicable laws, statutes, ordinances, building codes, and rules and regulations. 

C. Fire Protection shop drawings shall include all data required by NFPA Section 13.  Shop 
drawing plans shall indicate all lights, grilles, soffits, alarms, speakers and other ceiling 
components, as well as hydraulic node points, to ensure coordination.  The Contractor 
shall submit shop drawings to and secure approval of the Owner’s Underwriter, local 
authority and/or state authorities prior to submission to the Engineer.  The Contractor shall 
not commence work, purchase, or provide any materials to the job site without obtaining 
shop drawing approval.  Shop drawings shall include copies of all hydraulic calculations 
providing design densities, where applicable.  In addition, shop drawings submittals shall 
include printed catalog specifications and data sheets for all of the following as applicable: 
1. Fire department valves 
2. Sprinkler heads and accessories 
3. Siamese Fire Department connection 
4. Fire valve cabinets 
5. Test header 
6. Roof manifold 
7. Backflow preventer 
8. Cutting oil indicating compatibility with the CPVC sprinkler piping 

D. A letter signed by an officer of the Contractor’s company shall be included in the 
submittal book that states the following items meet or exceed the requirements of the 
specifications: 

 
1. Pipe and fittings 
2. Valves 
3. Pipe supports 
4. Pipe accessories 
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5. Pipe labels and valve tags 
6. Flow switches 
7. Tamper switches 

E. All required submittal data other than fire protection shop drawings shall be transmitted 
simultaneously in hard ring binders with the associated specification section and the 
item submitted clearly identified. Partial submittals will be returned without review 
unless previously agreed to by the Engineer. 

F. The Contractor shall not proceed with any work without final approved submittal data 
bearing all approval stamps. 

G. Shop drawings and hydraulic calculations are to be sealed by a NICET III or IV 
sprinkler designer licensed in the state of Texas (Edit other State as needed). 

H. Provide a specification review that consists of a copy of related specification section 
with notations indicating compliance or deviation with each element of specification. 

1.8 SPARE EQUIPMENT 

A. The Contractor shall furnish and install a cabinet located in the fire service entry room 
with the quantity of each type of sprinklers and wrenches as required by NFPA 13: 
1. Facilities with less than 300 sprinklers – 6 minimum 
2. Facilities with 300 to 1000 sprinklers – 12 minimum 
3. Facilities with over 1000 sprinklers – 24 minimum 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. All sprinkler system equipment is to be UL Listed or FM Approved. 

B. Manufacturers. 

1. Pipe. 

a. Wheatland Tube 

b. Youngstown Tube Company 

c. Bull Moose Tube 

d. Paragon 

2. Sprinkler and Alarm Valve. 

a. Viking Corp 

b. Globe Fire Sprinkler Corp 

c. Tyco 

d. Reliable 

e. Victaulic Company 

3. Valve 

a. Milwaukee 

b. NIBCO 

c. Bray 

d. Mueller Co 

e. Tyco Fire 

f. Victaulic Company 

g. Crane 
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4. Specialty Valve 

a. Potter-Roemer 

b. Croker 

c. Guardian Fire Equipment 

d. Elkhart Brass Mfg 

e. Tyco Fire 

C. All piping, materials and equipment used in the installation of sprinkler and standpipe 
systems shall be new and listed as approved by the Underwriters’ Laboratories, Inc., 
List of Inspected Fire Protection Equipment and Materials and the Factory Mutual 
Testing Laboratories List of Approved Equipment, Fire Protection Devices and Devices 
Involving Fire Hazard and shall be the latest design of the manufacturer. 

D. Pressure ratings of pipe, fittings, valves, gauges and all other water carrying 
appurtenances shall be suitable for the designed system pressures in which they are 
installed. 

E. The installing Contractor shall identify piping, fire department connections, valves and 
hydraulic design information in accordance with applicable NFPA Standards. 

2.2 MATERIALS 

A. All piping shall be made in the USA and be labeled according to City and /or State 
manufacturers. Pipe shall be protected with MIC shield coating. 

B. All materials, pipe, valves and equipment furnished under this section shall be new and 
approved by NFPA, Underwriters Laboratories Inc. (UL), Factory Mutual (FM) and 
American Water Works Association (AWWA) where applicable. 

C. Pipe and Fittings: 
1. Piping – Schedule 40 ASTM A-53, A-795, A-135, black steel piping for 

branches (1 inch – 2 inches) and schedule 10 ASTM A-53, A-795, A-135 (2-1/2 
inches – 8 inches) black steel for mains. 

a. Piping (piping only, excluding fittings) for dry systems shall be Schedule 
40 ASTM 53 galvanized steel in all pipe sizes, screwed galvanized cast 
or malleable iron fittings through 2”, grooved couplings for 2-1/2” and 
larger pipe sizes. 

b. Buried Water Service Entrance Piping. 
1) Pipe - Cement mortar lined ductile iron. 
2) Fittings – Cement mortar lined ductile iron using mechanical 

joints. 
3) Optionally, where building structural components permit, water 

service entrance may be composed of a single extended 90 
degree fitting of fabricated 304 stainless steel tubing, maximum 
Working pressure of 175 psi with grooved-end connection on the 
outlet (building) side and a cast iron pipe size coupler on the 
underground (inlet) side. 

4) All pipe and fittings shall be encased with polyethylene film 
having a minimum thickness of 8 mils. 

2. Fittings under 2-1/2 inches screwed cast iron, 175-pound S.W.P., 2-1/2 inches 
and larger, flanged, or grooved pipe and fittings to accept a bolted type clamp 
with gasket. 

3. Grooved Couplings & Fittings: ductile iron with gasket and two bolts, 300 psi 
working pressure. Victaulic, Firelock fittings. 
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4. Flanges – cast iron, 175 pound S.W.P.,  with threaded inlet, or Victaulic Mod. 
#741. 

5. Hangers to meet NFPA 13 spacing and type. 

D. Control Valves: All control valves are to be electrically supervised. A pressure gauge, 
water flow switch and test connection with drain shall be provided downstream.  The 
installation shall be per NFPA 13 requirements. 
1. 2-1/2 inches and under – 175 psi, Milwaukee “Butterball” with built-in tamper 

switches. 
2. Over 2-1/2 inches – UL listed and FM approved, 175 psi, butterfly valves or 

OS&Y with tamper switch. 
3. All butterfly valves shall have a built in tamper resistant switch for supervision 

of the open position. The switch shall be contained within a NEMA Type 1, 
general purpose indoor rated housing. Either unauthorized removal of the 
switch housing (when the valve is open) or closing the valve, shall cause the 
switch contacts to change position. The switch shall have four conductors to 
accommodate connections to Style 4 or Style 6 signaling line circuit devices. 

E. Check Valves:  
1. Check valves 2-1/2 inches and larger shall be iron body swing check with cast 

brass hinge, rod, and brass faced discs. 
2. Check valves 2 inches and smaller shall be UL listed brass body and all brass 

fitted. 

F. Alarm Check Valves:  Shall be for vertical installation, cast iron, complete with retard 
chamberport to alarm, pressure gauges, main drain, electric alarm pressure switch with 
dual contacts suitable for either open or closed circuit. 
1. Control valve, check valve, and pressure or flow switch tied to fire alarm 

system and sprinkler alarm bell. 
a. 2-1/2" to 3, Class 150, iron body, bronze disc, flanged or groove ends, 

TYCO Fire Products LP; AV-1-300, UL Listed for fire service. 
b. 4" and larger, Class 150, iron body, bronze trim, flanged ends, TYCO 

Fire Products LP; AV-1-300, flanged, UL Listed for fire service. 

G. Dry Check Valves: Subject to compliance with requirements, provide TYCO Fire 
Products LP; DPV-1. 
1. Standard:  UL 260 
2. Design:  Differential-pressure type 
3. Include UL 1486, quick-opening devices, trim sets for air supply, drain, priming 

level, alarm connections, ball drip valves, pressure gages, priming chamber 
attachment, and fill-line attachment. 

4. Air Compressor: 
a. Manufacturers:  Subject to compliance with requirements, [provide 

products by one of the following] [available manufacturers offering 
products that may be incorporated into the Work include, but are 
not limited to, the following]: 

b. Basis-of-Design Product:  Subject to compliance with requirements, 
provide [product indicated on Drawings] <Insert manufacturer's 
name; product name or designation> or comparable product by one of 
the following: 
1) Gast Manufacturing Inc. 
2) General Air Products, Inc, 
3) Viking Corporation. 
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c. Standard:  UL's "Fire Protection Equipment Directory" listing or "Approval 
Guide," published by FM Global, listing. 

d. Motor Horsepower:  Fractional. 
e. Power:  120-V ac, 60 Hz, single phase. 

H. Preaction System: 
1. [Double interlock] [single interlock] [non-interlock] pre-action valve and trim to 

NFPA 13 and UL listed for fire services. 
2. Valve and trim assembly to complete with all required valves, alarm line 

pressure switches, air supervisory switches, valve position supervisory 
switches, alarms, pressure gauges and alarm test connections. 

3. [Air supply system capable of charging the piping system to required pressure 
within 30 minutes, complete with air compressor, air tank, ball valve and 
pressure switch] [Connect to building utility air system] to maintain sprinkler 
system piping pressurization. 

4. [Preaction valve and all components preassembled within a lockable steel 
metal enclosure, red color, pre-wired electrical connections, system control 
panel and pressure readings visible from front of cabinet, accessible side and 
back panels]. 

I. Switches: 
1. Water Flow Switches:  Shall be paddle type water flow alarm (or pressure 

switch of retard chamber) and with double contacts for either open or closed 
circuit operation for connection to building fire alarm system. 

2. Tamper Switches:  Shall be designed as an integral part of control valve 
assembly or tamper switch shall have double acting, spring loaded plunger to 
activate a single-pole double-throw switch for valve supervision of OS&Y type 
control valves. 

J. Fire Department Connections (as indicated on plans): 
1. Fire department connection shall be 2-way exposed Siamese type, 2-1/2" x 2-

1/2" x 4" size, cast brass body, polished chrome finish for all exposed surfaces, 
cast brass escutcheon, and brass female hose inlets having individual clapper 
valves, plugs, and chains.  Assembly shall be located with the center line of the 
hose inlets at 2'-6" above adjacent grade.  Inlet threading shall be National 
Standard or same as municipal fire department, as required.  Assembly shall 
be UL Listed, FM Approved.  Wall Mounted:  Potter Roemer 5710 series or 
approved equal. 

2. Free Standing:  Potter Roemer 5760 series or approved equal. 

K. Sprinkler Head Escutcheons. 
1. Finish for all escutcheons shall match the finish of sprinkler heads on which 

they are used.  Use white cover plates for white painted soffits and white 
acoustical ceiling tile, black cover plates for black lay-in acoustical ceiling tile, 
custom color to match specialty ceilings. 

L. Water Motor Gong 
1. Provide a water motor gong. No Electric Bell. 

M. Fire Valve Cabinet 
1. 1810 Series cabinets accommodate a single 2-1/2” (6.4 cm) fire dept valve with 

cap and chain; 1810-10 Series cabinets accommodate a single 2-1/2” (6.4 cm) 
fire dept valve, 2-1/2” x 1-1/2” Reducer and 1-1/2” Cap. 
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2. Cabinet shall be 20-gauge steel with polyester coating, recessed with flush full 
metal hinged door with cam catch and integral shelf for fire extinguisher.  
Cabinet shall be Potter-Roemer 1810 series or approved equal. 

N. Roof Manifold 
1. Wall mount manifold to be three outlet horizontal configuration, cast brass body 

with threaded 2-1/2" male outlets complete with valves, chains and caps, rough 
brass finish.  Provide accessible indicating type shut off valve with supervisory 
switch (normally closed) and automatic ball drip to roof.  Roof manifold to be 
Potter-Roemer 5880 series or approved equal. 

2.3 STAND PIPES 

A. Provide a complete stand pipe system with 2 ½” fire hose connections in compliance 
with Authority Having Jurisdiction Fire Marshal’s requirements for the entire building 
with separate stand-pipes at auditorium stage and entrance to the auditorium. 
1. Building system shall provide a 2 ½” fire hose connection at each landing of 

each egress stairwell and additional connections throughout the facility in order 
to provide complete fire hose coverage based on a 150 foot of hose with 50 
foot of water spray.  Locate fire hose connections in Fire Marshal and Architect 
approved locations such as stairwells and mechanical rooms and provide 
required signage.  Contractor shall include stand pipe water flow requirements 
in hydraulic calculation for sizing of all fire water main piping and fire pump.  
Contractor shall include in submittal a plan showing location of all fire hose 
connections for approval by Authority Having Jurisdiction Fire Marshal prior to 
fabrication and rough-in.   System shall also comply with NFPA 13 for hose 
connections for fire department use. 

2. Provide a complete stand pipe system on each side of the auditorium stage. 
3. Provide a complete stand pipe system on each side of the entrance to the 

auditorium. 

2.4 AUTOMATIC SPRINKLER SYSTEM MATERIALS 

A. The underground fire protection service shall be provided with thrust blocks and rods 
and clamps at the service entry. 

B. Automatic sprinklers shall be provided as follows: 
1. Public Spaces with Gypsum and Lay-in Ceilings 

a. Fully concealed type sprinklers, glass element, or fusible link style, quick 
response sprinklers shall be provided in all areas with gypsum ceilings 
unless otherwise noted.  Temperature rating of sprinklers shall be 155 – 
165 degrees.  Ceiling coverplate shall be factory painted to match the 
adjacent ceiling color; submit painted sample to the Architect for 
approval.  Sprinkler to be Tyco, Reliable, Victaulic or Viking Horizon 
Mirage concealed sprinkler or approved equal. 

b. Small frame glass element, semi-recessed, quick response pendent 
sprinklers shall be provided in all areas with lay-in ceilings unless 
otherwise noted.  Temperature rating of sprinklers shall be 155 – 165 
degrees.  Sprinkler and escutcheon to be white finish.  Sprinkler to be 
Tyco, Reliable or Viking Microfast Model M series with Model E-1 
escutcheon. 

2. Back-of-House Spaces and Unfinished Spaces with no Ceiling 
a. Quick response upright pendent sprinklers shall be provided in all areas 

with no ceiling.  Temperature rating is to be 165 degrees unless 
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conditions require higher temperature.  Finish of sprinkler to be rough 
brass.  Sprinkler to be Tyco, Reliable or Viking Microfast Model M. 

3. Kitchen Coolers and Freezers 
a. Standard response semi-recessed chrome plated dry pendent sprinklers 

with sprinkler guards will be provided in all coolers and freezers.  Barrel 
length shall be a minimum of 12" from the base of the tee to the top of 
the freezer.  Sprinkler and escutcheon shall be polished chrome finish.  
Sprinkler shall be Tyco, Reliable or Viking Model M. 

4. Pool areas 
a. All sprinkler heads in pool areas, pool equipment room, sanitized room 

and acid room shall be US Listed/FM Approved quick-response Stainless 
Steel heads (155 degrees Fahrenheit).  Heads must be wax coated. 
Viking  VK338 and VK339 or equal 

5. Exterior Overhangs and Elevator Shafts 
a. Standard response chrome plated dry horizontal sidewall or upright 

sprinklers are to be provided.  Barrel length shall be a minimum of 12".  
Sprinkler and escutcheon shall have UL Listed polyester or Teflon 
corrosion protection at exterior overhangs and rough brass finish at 
elevator shafts.  Sprinkler shall be Viking Model M. 

C. All outdoor sprinkler heads shall be wax coated. 

D. Alternate acceptable manufacturers with equivalent sprinklers are Automatic, Central, 
Anvil International, Gem and Reliable. 

E. Sprinkler guards shall be installed on all sprinklers 7'-0" or less above floor. 

F. Provide sprinklers at the highest and lowest level of all stairwells. 

G. Provide sidewall sprinklers at the top end and bottom of all elevator hoistways.  
Sprinklers may be omitted from traction elevators on non-combustible elevator shafts 
and cabs which meet the requirements of ASME A.17.1 and where acceptable to the 
local authorities. 

H. Provide sprinklers in electrical rooms and elevator machine rooms unless specifically 
prohibited by local authorities; the sprinkler supply to each space shall be provided with 
a supervised valve and flow switch.  Coordinate the intermediate temperature rating of 
the sprinkler head in all elevator machine rooms with the electrical contractor to ensure 
sprinkler operation will not occur prior to activation of the heat detector and the shunt 
trip circuit breaker. 

I. Sidewall sprinklers shall be installed in all electrical rooms, electrical closets and 
elevator machine rooms where adequate coverage is provided.  Upright sprinklers shall 
be installed in these spaces when coverage limitations of the sidewall sprinklers are 
exceeded.  Piping shall not be installed above any electrical equipment, switchboard or 
panelboard.  Piping shall offset around surface mounted light fixtures where possible, 
provide a minimum of 6" clearance below the bottom of the light fixtures at all locations. 

J. The property is to be fully sprinklered throughout per the requirements of NFPA unless 
specifically noted otherwise.  Elimination of sprinklers in electrical rooms, elevator 
shafts and elevator machine rooms shall be clearly indicated on the shop drawing 
submittal noting the exception applied for the deletion of sprinklers in these spaces. 
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K. The Contractor shall provide and place suitable signs indicating the purpose of each 
control valve, test connection, main and auxiliary drain, etc., as required. 

L. Provide higher intermediate temperature rated sprinklers in all areas required due to 
service conditions and as required by NFPA 13. 

M. Provide sprinkler connections to all required food service hood suppression systems. 

N. Sprinkler guards shall be installed on all sprinklers located in cafeteria and the gym. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas for conditions under which work is to be performed.  Report in writing to 
the Architect all conditions that will adversely affect satisfactory execution of work.  Do 
not proceed with work until unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. The Drawings are diagrammatic and the final arrangement of the work shall suit field 
conditions, the characteristics of the materials used and coordination with all other 
disciplines and the building components and finishes.  Verify all dimensions in the field.  
Access and clearances must be provided and maintained for the proper operation, 
maintenance service and repair of the work. 

B. No sprinklers are to be installed prior to the building being completely sealed in from 
external moisture and conditions. 

C. All standpipe, sprinkler and drain piping exposed to sight in stairwells is to be painted 
with two coats of an epoxy based paint, color to be selected by the Architect. 

D. All equipment and materials shall be installed according to manufacturer’s 
recommendations and shall meet the requirements of NFPA and the Owner’s 
Insurance Underwriter. 

E. All sprinklers in spaces visible to public view shall be located symmetrically in relation 
to ceiling design elements, lighting fixtures, speakers, diffusers, etc.  All ceiling 
components are to be indicated on the submittal drawings as noted previously to 
ensure coordination with all ceiling elements and devices.  Piping to sprinklers in these 
areas is to be provided with arm-overs to allow for exact placement of sprinklers. 

F. Sprinklers shall be installed at the centerpoint of all 2' x 2' lay-in ceiling tiles, and at the 
centerpoint or 1' from the ends of 4' x 2' ceiling tiles. For every sprinkler head, tap 
main/branch pipe serving each individual sprinkler head shall come from the top of pipe 
to prevent trash from collecting at head. (Piping laterals to a sprinkler head is 
FORBIDDEN off the bottom of the main or lateral piping system). 

G. Where pipe is installed above suspended ceilings, it shall be located in the clear space 
above the suspended ceiling and the pendent sprinklers shall be located to clear the 
ceiling supporting grid system, the ceiling mounted fixtures, and air conditioning ducts 
and outlets. 
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H. The Contractor shall install additional pendent sprinkler heads under all ductwork or 
other obstructions which are over 48" wide in accordance with NFPA-13 in areas of 
exposed construction.  

I. Dry pipe systems shall be specified as installed with the longitudinal weld seam located 
above the horizontal centerline of the pipe, and with drain valves installed at all low 
points regardless of trapped water volume. Require that mains and branch lines be 
pitched at least 1 /2 in. per 10 ft in all locations, including in non-refrigerated areas 
(areas not subject to freezing). 

J. Provide a pressure gauge at the top level of all standpipes. 

K. Provide tracer wire on all pipe installed below slab outside building; locate leads in 
accessible location for future use in trouble shooting. 

L. Horizontal branch piping shall be pitched to mains per NFPA.  Locate all sprinkler 
mains a minimum of 24” above any finished ceiling. 

M. Hydraulic information placards with permanent markings indicating the hydraulic design 
criteria for each separate system should be installed on each riser. 

N. Provide basket type metal guards over sprinkler heads to protect them from damage in 
mechanical rooms, main electrical and telephone equipment, gymnasium areas, 
storage rooms and all unfinished areas where the head is less than 7 feet-0 inches 
above finished floor. 

O. All threads for fire department connections shall match the local Fire Department 
connecting threads and requirements. 

P. Building shall be 100 percent fully sprinklered. 

Q. Sprinkle Zones shall comply with NFPA 13, for areas limitations, provide a minimum of 
TWO sprinkler systems with separate alarm check valve assemblies. 

R. Fire Alarm System:  Coordinate with Division 26 to provide connections to all 
supervised devices and flow switches as well as any other items requiring connection 
to the fire alarm system, provide all wiring and equipment. 

S. Stages:  At each side of each stage provide a complete Authorities having Jurisdiction 
and NFPA compliant class III standpipe system with 1.5” and 2.5” fire department hose 
connections.  Mount hose connections in Potter-Romer lockable, clear glass front 
cabinet.  Coordinate exact location of standpipes with stage equipment. 

T. Maintain a minimum 3’ horizontal separation between any recessed, pendant sprinkler 
head and any wall, partition, furr-down, or other vertical surface. 

U. If a deluge system in required, the system shall be installed so that the deluge system 
will not engage during a fire drill and/or in fire test mode. 

3.3 CLEANING 

A. The entire underground and above ground sprinkler system shall be cleaned and 
flushed in accordance with NFPA 13, 24, 25. 
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B. Capped connections shall be located at the ends of sprinkler main piping to facilitate 
flushing and cleaning of systems. 

C. Remove all trash and debris from site and dispose of legally. 

D. All equipment shall be thoroughly cleaned and left in a satisfactory condition for proper 
operation at project completion.  All equipment shall be partially or fully re-painted as 
required to provide an appearance of new equipment. 

 

3.4 TESTS 
 

A. Tests of all fire protection systems and equipment, underground and inside piping 
including alarm and detection devices shall be scheduled with one (1) week prior 
notification to a local representative of the Underwriter and the Architect.  All tests and 
test procedures shall be in accordance with the applicable NFPA standards.  After 
completion of all tests, the “Contractor’s Materials and Test Certificate” shall be 
submitted to the Architect. 

B. The Contractor shall supply all materials, labor, utilities and power required for testing.  
Preliminary tests shall be performed to prove work is satisfactory prior to requesting a 
test inspection.  Sectional tests shall be made before insulation or concealing any 
piping. 

C. Repair all defects disclosed by tests or, if required by the Architect, replace defective 
work with new systems and materials at no additional cost to the Owner.  Repairs to 
piping systems shall be made with new material.  No caulking of screwed joints, cracks 
or holes will be accepted.  Make tests in stages to facilitate work of others. 

D. The Contractor shall be responsible for the repair and/or replacement cost installed and 
finishes damaged by leaks, tests and/or repair and replacement of his work at no 
additional expense to the Owner. 

E. Prior to final acceptance by the Owner, submit the “Contractor’s Material and Test 
Certificates” indicating system compliance with all applicable sections of NFPA. 

 

END OF SECTION 21 11 13 
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SECTION 22 05 00 - COMMON WORK RESULTS FOR PLUMBING 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Provide all work for mechanical, plumbing and fire protection systems required in the 
project to be properly installed, tested and performing their intended function. 

B. All materials and equipment for the potable water system shall meet the latest mandates 
and requirements for lead free required by law that goes into effect January 2014. 

C. The scope of work described in these Specifications and/or indicated on the Drawings 
shall include (except where otherwise noted) the furnishing of all materials, equipment, 
appurtenances, accessories, connections, labor, etc. required and/or necessary to 
completely install, clean, inspect, adjust, test, balance and leave in safe and proper 
operating condition for all systems.  All work shall be accomplished by workmen skilled in 
the various trades involved. 

D. Phased Construction:  
1. This project consists of work that must be accomplished in a specific sequence 

on premium time to avoid interruption of services to existing portions of the 
buildings and mechanical, plumbing and fire protection systems that must remain 
operational 

2. Contractor shall include any and all temporary services required to keep the 
Owner occupied portions of the buildings operation without interruption of HVAC, 
plumbing and fire protection services for the duration of the project. 

3. Refer to Architectural drawings for description of phasing, stage all mechanical, 
plumbing and fire protection work accordingly. 

E. The Drawings and Specifications are complementary to each other and what is called for 
by one shall be as binding as if called for by both.  If a discrepancy exists between the 
Drawing and Specifications, the higher cost shall be included, and the Engineer shall be 
notified of the discrepancy.  

1.3 QUALITY ASSURANCE 

A. Perform all work in accordance with the latest edition of the applicable codes, 
specifications, local ordinances, industry standards, utility company regulations, 
nationally accepted codes. 

B. All materials and distribution, and utilization equipment shall be UL Listed. 

C. All equipment and materials shall be new, unused and of United States Domestic 

manufacture and comply with the Buy America Act, unless approved otherwise by 

engineer or owner. 
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D. Eliminate any abnormal sources of noise that are considered by the Architect or Engineer 

not to be an inherent part of the systems as designed without additional cost to the 

Owner. 

E. An approved contractor for the work under this division shall be:  
1. A licensed specialist in this field and have the personnel, experience, training, 

skill, and organization to provide a practical working system.  
2. Able to furnish evidence of having contracted for and installed not less than 3 

systems of comparable size and type that have served their Owners satisfactorily 
for not less than 3 years. 

1.4 WORK INCLUDED 

A. SYSTEMS: Plumbing Systems installed and work performed under this Division of the 

Specifications shall include, but not necessarily be limited to, the following as noted 

below.  The connection point for all systems from the site utilities shall be as 5'-0" from 

the exterior of the building unless specifically otherwise noted. 
1. Domestic cold, hot and hot water recirculation systems 
2. Sanitary, drainage, waste and vent systems 
3. Natural gas/propane gas system 
4. Primary and emergency storm drainage systems 
5. Propane/air mixture gas systems 
6. Grease waste and waste systems from food service areas 
7. Domestic water softening system 
8. Compressed air system 
9. Fuel Oil system 

B. Contract quality control including workmanship, manufacturer's instructions, mock-ups 

and demonstrations. 

1. MOCK-UPS  
a. Assemble and erect the specified equipment and products complete, 

with specified anchorage and support devices, seals and finishes.  

b. Do not proceed with any work involving a mock-up, until the related 

mock-up has been approved in writing.  

c. Acceptable mock-ups in place shall be retained in the completed work.  

d. Perform tests and submit results as specified. 

2. SCHEDULING MOCK-UPS  
a. Schedule demonstration and observation of mock-ups, in phases, with 

Architect/Engineer.  

1) Rough-in. 

2) Finish with all appurtenances in place.  

3) Insulation installed.  

4) Demonstrations 

1.5 COMPLETE PERFORMANCE OF WORK 

A. All labor, materials, apparatus, and appliances essential to the complete and proper 
functioning of the systems described and/or indicated herein, or which may be 
reasonably implied as essential, whether mentioned in the Contract Drawings and 
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specifications or not, shall be provided by the Contractor.  The entire installation shall be 
ready in every respect for the satisfactory and efficient operation when completed. 

B. Provide all rigging required for complete installation and furnish drawings showing 
necessary points of support, reactions and supplementary bracing.  This shall be 
submitted for approval by the Owner.  Should any shoring be required, provide same 
after Owner's approval. 

C. Become thoroughly acquainted with the work involved, obtain and verify at the building all 
measurements necessary for the proper installation of work.  Furnish to other Contractors 
any information relating to work of this division necessary for the proper installation of 
their contracts.  Confer with other Contractors for finish adjacent to work of this section 
and arrange to have visible portions of the work (such as access doors, grilles, 
escutcheons, etc.) fit in and harmonize with the finish in a manner satisfactory to the 
Architects. 

D. Transmit to trades doing work of other sections all information required for work to be 
provided under their respective sections (such as fresh water connections, foundations, 
electric wiring, access doors, and the like) in ample time for installation. 

E. Where disagreements occur between the plans and the specifications, or within either 
document itself, the item or arrangement of better quality, greater quantity or higher cost 
shall be included in the Base Bid. 

1.6 COORDINATION WITH OTHER TRADES 

A. Coordinate the work of this division with all other divisions to ensure that all components 
of the mechanical, plumbing and fire protection system will be installed at the proper time 
and fit the available space. 

B. Locate and size all openings in work of other trades required for the proper installation of 
the mechanical, plumbing and fire protection system components. 

C. Make all mechanical, plumbing and fire protection connections to all equipment furnished 
by this division and as required by any other division. 

D. Electrical wiring, control equipment and motor starters indicated on the electrical 
drawings, except items otherwise specifically noted, shall be furnished and installed by 
the electrical trades.  Items of electrical control equipment specifically mentioned to be 
furnished by the mechanical trades, either in these specifications or on the mechanical 
drawings, shall be furnished, mounted and wired by this trade unless where otherwise 
specified in Division 26 or noted on the electrical drawings to be by the electrical trades.  
All wiring shall be in accordance with all requirements of the electrical Sections of these 
specifications. 

E. Any changes or additions required by specific equipment furnished shall be the complete 
responsibility of the Contractor furnishing the equipment. All controllers furnished with 
mechanical equipment shall have overload protection in all phases.  It shall be the 
responsibility of each subcontractor furnishing motors and devices to advise Electrical 
Contractor of exact function of systems to assure proper type of starter with correct 
number auxiliary contacts for proper operation of the system. 
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F. The mechanical trades shall coordinate with the electrical to ensure that all required 
components of control work are included and fully understood.  No additional cost shall 
accrue to the Owner as a result of lack of such coordination. 

G. The design of the electrical systems is based on the mechanical equipment specified and 
scheduled on the drawings.  Where changes or substitutions are made that involve 
additional electrical work (larger-size motors, larger number of motors, additional wiring of 
equipment, etc.), the mechanical trades shall pay the electrical trades for the cost of the 
additional work, except for changes by bulletin. 

H. Motor control equipment which is furnished loose under Division 23 shall be delivered to 
the Electrical Contractor at the site for custody, erection in place, and wiring as specified. 

I. Smoke detection systems will be furnished and installed under Division 26 – electrical.  
Coordinate locations with Electrical Contractor. 

 

1.7 DRAWINGS 

 

A. The drawings are schematic in nature, but show the various components of the systems 
approximately to scale and attempt to indicate how they are to be integrated with other 
parts of the building.  Determine exact locations by review of equipment manufacturer's 
data, by job site measurements, by checking the requirements of other trades, and by 
reviewing all Contract Documents. The size of the mechanical, plumbing and fire 
protection equipment indicated on the Drawings may be based on the dimensions of a 
particular manufacturer.  While other listed manufacturers will be acceptable, it is the 
responsibility of the Contractor to determine if the equipment that the Contractor 
proposes to furnish will fit in the space.  The drawings are not intended to show exact 
locations of pipes and ducts, or to indicate all offsets and fittings or supports, but rather to 
indicate approximate layout. 

 
B. The mechanical, plumbing and fire protection Drawings are necessarily diagrammatic in 

character and cannot show every connection in detail in its exact location. These details 
are subject to the requirements of ordinances and also structural and architectural 
conditions.  The Contractor shall carefully investigate structural and finish conditions and 
shall coordinate the separate trades in order to avoid interference between the various 
phases of work.  Work shall be laid out so that it will be concealed in furred chases and 
suspended ceilings, etc., in finished portions of the building, unless specifically noted to 
be exposed. Work shall be installed to avoid crippling of structural members.  All exposed 
work shall be installed parallel or perpendicular to the lines of the building unless 
otherwise noted.  

 
C. When the mechanical, electrical, plumbing and fire protection drawings do not give exact 

details as to the elevation of pipe, conduit and ducts, physically arrange the systems to fit 
in the space available at the elevations intended with the proper grades for the 
functioning of the system involved.  Exposed piping and ductwork is generally intended to 
be installed true and square to the building construction, and located as high as possible 
against the structure in a neat and workmanlike manner.  The Drawings do not show all 
required offsets and their location details.  Work shall be concealed in all finished areas. 

 
D. The locations, arrangement and extent of equipment, devices, and other appurtenances 

related to the installation of work shown on the Drawings are approximate.  The 
Contractor shall not scale drawings, but shall refer to the architectural drawings for exact 
dimensions of building components.  Should a conflict exist between the architectural and 
engineering drawings regarding dimensions and scale, the Contractor shall notify the 
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Architect of the discrepancy for resolution. 
 

E. Materials, equipment or labor not indicated but which can be reasonably inferred to be 
necessary for a complete installation shall be provided.  Drawings and Specifications do 
not undertake to indicate every item of material, equipment, or labor required to produce 
a complete and properly operating installation. 
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1.8 SUBSTITUTIONS 

A. The products described in the Proposal Documents establish a standard of required 
function, dimension, appearance and quality to be met by any proposed substitution. The 
materials and equipment named in, and the procedures covered by these specifications 
have been selected as a standard because of quality, particular suitability or record of 
satisfactory performance. See division 01 specification for additional requirements. 
 

B. No substitution will be considered prior to receipt of proposals unless written request for 
approval has been received by the Architect at least seven (7) days prior to the date for 
receipt of proposals. Each such request shall include the name of the material or 
equipment for which it is to be substituted and a complete description of the proposed 
substitute including drawings, cuts, performance and test data and any other information 
necessary for an evaluation. The Architect's decision of approval or disapproval of a 
proposed substitution shall be final. 

 
C. The Architect and Owner reserve the right to disapprove the use of any manufacturer 

who in their judgment is unsuitable for use on the Project and that decision will be final. 
 

D. No substitutions will be considered after the Award of Contract. 
 

E. Requests for Substitutions:  Submit three (3) copies of each request for substitution.  In 
each request identify the product or fabrication or installation method to be replaced by 
the substitution; include related Specifications Section and Drawing numbers, and 
complete documentation showing compliance with the requirements for substitutions.  
Include, as appropriate, with each request, the following information: 

1. Product data, drawings and descriptions of products, fabrication and installation 
procedures. 

2. Samples, where applicable or requested. 

3. A detailed comparison of the significant qualities of the proposed substitution with 
those of the work originally specified.  Significant qualities may include elements 
such as size, weight, durability, performance and visual effect, where applicable. 

4. Coordination information, including a list of changes or modifications needed by 
other parts of the work and to construction performed by the Owner and separate 
Contractors that will become necessary to accommodate the proposed 
substitution. 

5. A statement indicating the effect the substitution will have on the Contractor’s 
Construction Schedule compared to the schedule without approval of the 
substitution.  Indicate the effect of the proposed substitution on overall Contract 
Time. 

6. Cost information, including a proposal of the net change, if any in the Contract 
Sum. 

7. Certification by the Contractor to the effect that, in the Contractor’s opinion, after 
thorough evaluation, the proposed substitution will result in work that in every 
significant respect is equal-to or better than the work required by the Contract 
Documents, and that it will perform adequately in the application indicated.  
Include the Contractor’s waiver of rights to additional payment or time that may 
subsequently become necessary because of the failure of the substitution to 
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perform adequately. 

8. A statement indicating the Contractor will reimburse the Owner and pay for all 
costs, including Architect/Engineer’s re-design and evaluation costs resulting 
from the use of the proposed substitution. 

9. Condition:  The Contractor’s request for substitution will be received and 
considered when extensive revisions to Contract Documents are not required, 
when the proposed changes are in keeping with the general intent of the 
Contract Documents, when the request is timely, fully documented and properly 
submitted, and when one (1) or more of the above conditions are satisfied, all as 
judged and determined by the Architect/Engineer; otherwise the requests will be 
returned without action except to record non-compliance with these 
requirements. 

 
1.9 SUBMITTALS 

 
A. Provide shop drawings and complete product data as indicated in each specification 

section. 
B. Coordination Drawings: Using the mechanical ductwork shop drawings as a basis, 

provide a composite set of AutoCAD drawings in which the major mechanical, plumbing 
and fire protection equipment, ductwork and piping are superimposed on the architectural 
reflected ceiling plan and structural framing plan.  Include spot elevations of bottom of 
steel along with finished ceiling height.  Prepare at 1/8 inch scale or larger, one drawing 
per building area.  Provide 1/4 inch scale enlargements of locations where special 
attention to rough-in dimensions as required to ensure all systems will fit within the 
available space.  

 
C. Shop Drawings will be reviewed and returned to the Contractor with one of the following 

categories: 
1. Reviewed: No further submittal action is required.  Submittal to be included in O 

& M Manual. 
2. Revise and Resubmit: Contractor to resubmit submittal as indicated in 

comments section of Engineer's Submittal Cover Letter.   
3. Rejected: Contractor to resubmit new submittal when alternate or substitution is 

not approved and be required to furnished product named in Specification and or 
Drawings. 

4. Furnish as Corrected: Contractor to submit letter verifying that required 
corrections noted on Engineer's Submittal Cover Letter have been received and 
complied with by manufacturer. If equipment on site is not in compliance with 
corrections noted, contractor shall be responsible for the cost of removing and 
replacing equipment.  

 
D. Materials and equipment which are purchased or installed without Submittal review and 

approval will be removed and replaced with specified equipment at Contractor's expense. 
 
E. Provide a specification review that consists of a copy of related specification section with 

notations indicating compliance or deviation with each element of specification. 
 
F. All approvals required by any code or enforcement authority, insurance underwriter, etc. 

shall be obtained prior to equipment being submitted to the Engineer. 
 

G. Review of submittals by the Engineer does not relieve the Contractor from the 
responsibility for complying with all requirements of the Contract Documents.  
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Furthermore, it shall be the responsibility of the Contractor to coordinate the requirements 
of all approved equipment with other trades and disciplines such as roof openings, wall 
openings, electrical characteristics, etc. 
 

H. All submittals shall be identified by the equipment mark or tag identification numbers 
shown on the Contract Drawings.  Each individual submittal item shall be marked to show 
which specification section pertains to the item. 
 

I. Submittals shall clearly indicate selection of model numbers, sizes, dimensions, electrical 
characteristics, etc. of the proposed equipment.  Any proposed deviations from specified 
equipment shall be clearly indicated on the submittal. 

 
1.10 CLOSEOUT SUBMITTALS 

 
A. Submit in accordance with Division 1 - General Requirements and each specification 

section. 
 

1.11 INTERFERENCE DRAWINGS 
 
A. Where field conditions prohibit the installation of the mechanical, plumbing or fire 

protection system components within the available space as indicated on drawings, the 
Contractor shall prepare a sketch to the minimum 1/8 inch scale, clearly depicting the 
conflict along with an alternate installation arrangement that satisfies the design intent of 
the documents without incurring additional cost.   

 
B. Obtain written approval of proposed interference resolution prior to proceeding with 

alternate installation. 
 

1.12 EXISTING CONDITIONS  

A. The Contractor shall be familiar with the required scope of work to accomplish the work 
required by these documents.  All demolition work implied or required shall be included in 
the scope of this contract. 

B. Outages of services are required by the new installation will only be permitted at a time 
approved by the Owner.  The contractor shall allow the Owner a 2 week window in order 
to schedule required outages.  The time allowed for outages will not be during normal 
operating hours unless otherwise approved by the Owner.  All costs for outages, 
including overtime charges, shall be included in the contract amount. 

C. Work Sequence, Timing, Coordination with Owner: 
1. During the construction of this project, normal facility activities will continue in 

existing buildings until new buildings or renovated areas are completed.  
Plumbing, fire protection, lighting, electrical, communications, heating, air 
conditioning, and ventilation systems will have to be maintained in service within 
the occupied spaces of the existing building. 

D. Demolition and Work within Existing Buildings: 
1. In the preparation of these documents every effort has been made to show the 

approximate locations of, and connections to the existing piping, duct, equipment 
and other apparatus related to this phase of the work.  However, the Contractor 
shall be responsible for verifying all existing conditions.  The Contractor shall visit 
the existing site to inspect the facilities and related areas.  The Contractor shall 
inspect and verify all details and requirements of all the Contract Documents, 
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prior to the submission of a proposal.  All discrepancies between the Contract 
Documents and actual job-site conditions shall be resolved by his contractor, 
who shall produce drawings which shall be submitted to the Architect/Engineer 
for review.  All labor and materials required to perform the work described shall 
be part of this Contract. 

2. All equipment and/or systems noted on the Drawings “To Remain” shall be 
inspected and tested on site to certify working condition.  A written report on the 
condition of all equipment to remain, including a copy of the test results and 
recommended remedial actions and costs shall be made by this Contractor to the 
Architect/Engineer for review. 

3. All equipment and/or systems noted on the Drawings “To Be Removed” shall be 
removed including associated system connections.  Where duct or pipe is to be 
capped for future extension or end of line use, it shall be properly tagged with its 
function or service appropriately identified.  Where existing equipment is to be 
removed or relocated and has an electric connection, the Electrical Contractor 
shall disconnect equipment and remove wiring back to panel or disconnect 
switch.  Contractor shall remove or relocate equipment and associated 
disconnect. 

4. During the construction and remodeling, portions of the Project shall remain in 
service.  Construction equipment, material tools, extension cords, etc., shall be 
arranged so as to present minimum hazard or interruption to the occupants of the 
building.  None of the construction work shall interfere with the proper operation 
of the existing facility or be so conducted as to cause harm or danger to persons 
on the premises.  All fire exits, stairs or corridors required for proper access, 
circulation or exit shall remain clear of equipment, materials or debris.  The 
General Contractor shall maintain barricades separating work area from 
occupied areas. 

5. Certain work during the demolition and construction phases of construction may 
require temporary evacuation of the occupants.  Coordinate and schedule all 
proposed evacuation with the Project Administrator at least seventy-two (72) 
hours in advance in writing. 

6. Any salvageable equipment as determined by the Owner, shall be delivered to 
the Owner, and placed in storage at the location of his choice.  All other debris 
shall be removed from the site immediately. 

7. Equipment, piping or other potential hazards to the occupants of the building 
shall not be left overnight outside of the designated working or construction area. 

8. Make every effort to minimize damage to the existing building and the owner’s 
property.  Repair, patch or replace as required any damage which might occur as 
a result of work at the site.  Care shall be taken to minimize interference with the 
Owner’s activities during construction and to keep construction disrupted areas to 
a minimum.  Coordinate with the Owner and other trades in scheduling and 
performance of the work. 

9. Include in the contract price all rerouting of existing pipe, duct, etc., and the 
reconnecting of the existing equipment and plumbing fixtures as necessitated by 
field conditions to allow the installation of the new systems regardless of whether 
or not such rerouting, reconnecting or relocating is shown on the drawings.  
Furnish all temporary pipe, duct, controls, etc., as required to maintain heating, 
cooling, ventilation and plumbing services for the existing areas. 

10. All existing plumbing fixtures, pipe, duct, materials, equipment, controls and 
appurtenances not included in the remodel or alteration areas are to remain in 
place. 

11. Pipe, duct, equipment and controls that are disconnected to perform remodeling 
work, shall be reconnected in such a manner as to leave systems in proper 
operating condition. 



LEAF Engineers WFAC Black Box Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 - Issue for Construction June 14, 2024 
  

 

COMMON WORK RESULTS FOR PLUMBING  
22 05 00 - 10 

12. No portion of the fire protection systems shall be turned off, modified or changed 
in any way without the express knowledge and written permission of the Owner’s 
representative in order to protect systems that shall remain in service. 

13. It is the intention of this Section of the Specifications to outline minimum 
requirements to furnish the Owner with a turn-key and operating system in 
cooperation with other trades with a minimum of disruption or downtime. 

14. Refer to Architectural “Demolition and/or Alteration” plans for actual location of 
walls, ceiling, etc., being removed and/or remodeled. 
 

1.13 DELIVERY, STORAGE, AND HANDLING 
 

A.  Accept materials on site in original factory packaging, labeled with manufacturer's 
identification. 

 
B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 

damage, by storing in original packaging. 
 

C. Do not deliver items to project before time of installation.  Limit shipment of bulk and 
multiple-use materials to quantities needed for immediate installation. 

1.14 GENERAL ELECTRICAL REQUIREMENTS 

A. Provide electric motors, control panels, certain control and safety devices and control 
wiring when specified or required for proper operation of electrical systems associated 
with mechanical equipment specified in Division 23. 

B. Electrical materials and work provided shall be in accordance with Division 26. 

C. Notify Architect/Engineer in writing 14 days before bids are due if it is necessary to 
increase horsepower of any motors or change any electrical requirements listed or 
shown.  After this period, costs incurred because of changes shall be assumed by the 
responsible Contractor. 

1.15 ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT 

A. Mechanical equipment with factory assembled and/or attached electric equipment shall 
be Underwriters’ Laboratories (UL) listed as an assembly when such listing is available 
from UL, and shall meet the latest edition of the National Electrical Code. 

B. Unless otherwise specified, the electrical supply being furnished is a 480 volt, 3 phase, 3 
wire, 60 hertz source.  A neutral connection will not be provided, the manufacturer shall 
include any transformers for equipment requiring other voltages (277volt, 220 volt, 120 
volt, 24 volt, etc.). 

C. Electric Motors: 
1. For each piece of equipment requiring electric drive, provide a motor having 

starting and running characteristics consistent with torque and speed 
requirements of the driven machine. 

2. Manufacturers furnishing motors shall verify motor horsepower with the 
characteristic power curves of driven equipment on shop drawings. 

3. Each motor shall be furnished in accordance with Section 23 05 13 - Common 
Motor Requirements For HVAC Equipment. 

4. Contractor shall verify electrical characteristics of each motor with electrical 
drawings. 
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5. Motors which are shipped loose from equipment shall be set by supplying 
subcontractor. 

6. Alignment of motors factory coupled to equipment and motors field coupled to 
equipment shall be rechecked by millwright after all connections (belt drives, gear 
drives, impellers, piping, etc.) have been completed and again after 48 hours of 
operation in designed service. 

7. Where possible, motors shall be factory mounted. 

1.16 AS BUILT DRAWINGS 

A. The Contractor shall maintain a record set of drawings indicating all changes in the work 
from that shown in the Contract Documents.  Prior to final acceptance by the Owner, the 
Contractor shall assemble the complete set of as-built drawings that accurately reflects 
all changes to indicate actual final construction.  All concealed piping shall be 
dimensionally located from at least two (2) column lines or major building structure 
elements.  Drawings shall be a minimum of 1/8" scale. 

B. The original set of “as-built” drawings shall be scanned and transmitted to the Architect in 
both full size bond and PDF format. 

C. As Build Drawings: 2 sets are for the Owner's use and one set is for the 
Architect/Engineer's records). Delivery of these as-built prints and reproducible is a 
condition of final acceptance. Provide record drawings on one set each, PDF Format and 
AutoCad 2015 files on disk (CD Rom). 
1. Number of Copies: Submit one set of marked up record prints. 
2. Number of Copies: Submit copies of record Drawings: 

a. Initial Submittal: 
1) Submit PDF electronic files of scanned record prints and one of 

file prints. 
2) Submit record digital data files and one sets of plots. 
3) Architect will indicate whether general scope of changes, 

additional information recorded, and quality of drafting are 
acceptable. 

b. Final Submittal: 
1) Submit PDF electronic files of scanned record prints and three 

sets of prints. 
2) Submit record digital data files and three sets of record digital 

data file plots. 
3) Plot each drawing file, whether or not changes and additional 

information were recorded. 

D. As-Built drawings should indicate the following information as a minimum: 
1. Indicate all addendum changes to documents. 
2. Remove Engineer’s seal, name, address and logo from drawings. 
3. Mark documents AS-BUILT DRAWINGS. 
4. Clearly indicate: DOCUMENT PRODUCED BY. 
5. Indicate all changes to construction during construction. Indicate actual routing of 

all piping, ductwork, etc. that were deviated from construction drawings. 
6. Indicate exact location of all underground plumbing and flow line elevations. 
7. Indicate exact location of all underground mechanical piping and elevations. 
8. Indicate exact location of all underground electrical raceways and elevations. 
9. Correct schedule to reflect (actual) equipment furnished and manufacturer. 
10. During the execution of work, maintain a complete set of drawings and 

specifications upon which all locations of equipment, ductwork, piping, devices, 
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and all deviations and changes from the construction documents in the work shall 
be recorded. 

11. Location and size of all ductwork and mechanical piping above ceiling including 
exact location of isolation of domestic and mechanical valves. 

12. Exact location of all electrical equipment in and outside of the building. 
13. Fire Protection System documents revised to indicate exact location of all 

sprinkler heads and zone valves. 
14. Exact location of all roof mounted equipment, wall, roof and floor penetrations. 
15. Cloud all changes. 

1.17 START-UP-SERVICE 

A. The service of a factory-trained representative shall be provided on the jobsite for a 
minimum of one (1) day to provide the manufacturer’s certification and start-up of all 
major equipment and systems including booster pumps, water heaters, sewage ejectors, 
lift stations, fuel oil systems, etc.  A formal report is to be issued indicating any revisions 
required for certification of the assembly by the manufacturer.  Instruction and training of 
the operator’s personnel shall be provided following certification of the assembly. 

1.18 COORDINATION OF TRADES 
 

A. The Contractor shall give full cooperation to other trades, and shall furnish all information 
necessary to permit the work of all trades to be installed satisfactorily and with least 
possible interference or delay. 

B. Piping and other plumbing equipment shall not be installed without first coordinating the 
installation of same with other trades.  The Contractor, at his own expense, shall relocate 
all uncoordinated piping and other plumbing equipment installed should they interfere 
with the proper installation and mounting of electrical, HVAC equipment, ceilings and 
other architectural or structural finishes. 

C. The Contractor shall coordinate the elevations of all piping and equipment above ceilings 
and in exposed areas with the work of all other disciplines prior to installation. 

D. In areas where more than one trade is required to use common openings in beams, 
joists, chases, shafts and sleeves for the passage of conduits, raceways, piping, 
ductwork and other materials, the Contractor must coordinate the positions of all piping 
and equipment to be furnished under this section so that all items including the materials 
and equipment of other trades may be accommodated within the space available. 

E. The Contractor shall confirm that work installed under this section does not interfere with 
the clearances required for finished columns, pilasters, partitions, walls or other 
architectural or structural elements as shown on the Contract Documents. 

F. Work that is installed under this Contract which interferes with the architectural design or 
building structure, shall be removed and relocated as required at no additional cost to the 
Contract. 

G. All offsets, fittings, valves, devices and accessories which may be required are to be 
provided under this Contract.  The Contractor shall examine the entire set of Contract 
Documents and carefully investigate the structural and finish conditions affecting all his 
work and shall arrange such work accordingly for the complete satisfactory operation of 



LEAF Engineers WFAC Black Box Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 - Issue for Construction June 14, 2024 
  

 

COMMON WORK RESULTS FOR PLUMBING  
22 05 00 - 13 

all systems, providing such fittings, traps, valves, devices and accessories as may be 
required to meet such conditions.   

1.19 WARRANTY 
 

A. All equipment furnished and installed under this Contract shall be provided with the 
manufacturer’s standard warranty unless otherwise noted. 

B. The Contractor shall make good all defects in material, equipment, or workmanship 
disclosed within a period of one (1) year from date of building acceptance by the Owner.  
The phrase “make good” shall mean to furnish promptly, without charge, all work 
necessary to remedy the defects to the satisfaction of the Engineer. 
 

PART 2 – PRODUCTS 
 

2.1 GENERAL REQUIREMENTS 
 

A. All equipment, materials, accessories, etc. used shall be new and of current production 
unless specified otherwise.  Equipment not specified in the Contract Documents shall be 
suitable for the intended use and shall be subject to approval by the Engineer. 

B. All equipment, products and materials shall be free of defects and shall be constructed to 
operate in a safe manner without excessive noise, vibration, leakage, or wear. 

C. All equipment shall bear the inspection label of Underwriters Laboratories Inc. 

D. All equipment and material for similar applications or systems shall be provided from the 
same manufacturer unless noted otherwise. 

E. Cast iron soil pipe and fittings shall bear the collective trademark of the Cast Iron Soil 
Pipe Institute. 

 

2.2 ACCESS PANELS 

A. Manufacturers: 

1. Mifab. 

2. Acudor 

3. Elmdor 

4. Milcor 

5. PPP 

B. Group valves together above suspended ceilings, walls, furred spaces to minimize the 
number of access panels, but with all valves freely accessible for maintenance.  Locate 
all valves within 1'-0" of access point. Minimum size requirements. 

1. 18”x18” for electrical related items. 

2. 24”x24” for plumbing isolation valves and electrical related items. 

3. 36”x24” for mechanical HVAC equipment. 
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C. Furnish access panels of proper size to service concealed valves and cleanouts.  Panels 
shall be of the proper type for material in which they occur and are to be furnished by the 
Contractor, but installed by the particular trade for the material within which the access 
panel is installed. 

D. Panels shall have flush doors with No.16 USCG steel door and trim No. 16 USCG steel 
frame, metal wings for keying into construction, concealed hinges, and screwdriver 
operated stainless steel cam lock.  Panels shall be shop coated with one coat of zinc 
chromate primer.  Valves above removable ceilings shall have tile clips by the Contractor 
for identification. 

E. Access panels are not allowed in gypsum ceilings in public spaces. 
 

2.3 INSULATION 

A. The following shall be insulated: 
1. All domestic cold water piping above grade except at horizontal chase branch 

piping to individual plumbing fixtures.  
2. All domestic cold water piping above grade (15’-0” only from service entry). –  
3. All hot water and hot water return piping except at horizontal chase branch piping 

to individual plumbing fixtures. 
4. All horizontal storm drain piping and roof drain bodies.( SD and OD included) 
5. All water piping exposed to areas subject to freezing, refer to “Heat Cable for 

Freeze Protection of Piping” under Part 2.4 of Section 22 05 00 for additional 
requirements. 

B. Domestic hot, cold, hot water recirculation, primary storm drainage, and waste drainage 
piping shall be insulated with 4 lb. density sectional fiberglass insulation with a thermal 
conductivity not to exceed 0.24 with white all service jacket and vapor barrier.  All joints 
and seams shall be sealed vapor tight.  All seams and staples shall then be covered with 
“All Service Jacket” three-inch wide tape. Insulation shall be used for exposed piping. 

C. Materials as specified in this section shall be manufactured by Johns Manville Micro-Lok 
AP-T, Knauf ASJ/SSL, Owens Corning ASJ/SSL or equal.  Insulation thicknesses shall 
be as shown in the following table below as minimum requirements. Where different 
thickness required by code or local jurisdiction, higher standard to be used: 

 

Minimum Pipe Insulation Insulation Thickness for Pipe Sizes 

 
 

Piping System Types 

Fluid 
Temperature 

Range 

1 in. 
and 
Less 

 
1-1/4 to 

2 in. 

 
2-1/2 to 

4 in. 

 
5 and 6 

in. 

 
8 in. 
and 

Larger 

 °C F In. In. In. In. In. 

PLUMBING  

Domestic Water Ambient Ambient 0.5 1.0 1.0 1.0 -- 

Domestic Hot Water 
And Hot Water 
Recirculation 

 
43-71 

 
110-160 

 
1.0 

 
1.5 

 
1.5 

 
1.5 

 
-- 

Above Grade Drains and 
Piping Receiving 
Condensate or Ice Machine 
Discharge 

 
4.5-15.5 

 
40-60 

 
0.5 

 
1.0 

 
1.0 

 
1.5 

 
-- 
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Horizontal Storm Drainage Ambient Ambient -- -- 1.0  1.0  1.0 

D. Insulate all horizontal storm drain piping with fiberglass insulation and with service jacket. 
For exposed locations provide 1” thick rigid insulation with rigid jacket.  Insulate from roof 
drain body, past first elbow all the way to change to vertical direction, including y-fittings.  

E. All interior horizontal storm drainage piping systems and roof drain bodies are to be 
insulated with blanket type glass fiber bonded with thermosetting resin with white vinyl 
vapor retarding facing, 2" wide stapling/taping tab. Insulation shall be used in concealed 
spaces. 

F. Insulate all above slab horizontal sanitary waste piping carrying air-conditioning 
condensate with minimum 1"-1.5” fiberglass insulation with jacket from floor drain, 
including traps, all the way to change in direction to vertical.  

G. In natatorium, including equipment rooms, all exposed plumbing piping shall be insulated 
and protected by a complete aluminum jacketing system.  Provide color coded, printed 
pipe label 10’ on center identifying pipe service type (gas, domestic water, storm water, 
etc.).  

H. Aluminum Jacket: 
1. Jacket for piping shall be 0.016 inch thick type 3105 aluminum with factory 

applied one mil polykraft moisture barrier 
2. Fitting covers shall be factory made 0.024 inch type 1100 aluminum to match 

pipe covering.   
3. Aluminum jacketing shall be provided for all exposed piping. 
4. Manufacturers: 

a. Childers 
b. Pabco 
c. RPR 

2.4 HEAT CABLE FOR FREEZE PROTECTION OF PIPING 

A. Provide electric heat tracing on all domestic water piping and sanitary traps exposed to 
areas subject to freezing.   

B. Manufacturers: 
1. Thermon 
2. Emerson-Chromalox 
3. Pyrotenax 
4. Briscoe 
5. Raychem 

C. Provide a complete system of self-regulating heating cable on all domestic water piping in 
crawl spaces, un-conditioned attic spaces and outdoors and any other locations subject 
to freezing. System shall be UL Listed, CSA Certified, or FM Approved system of heating 
cables, components, and controls to prevent pipes from freezing. 

D. Electric heat cable shall be installed linearly along the bottom of the pipe and allowance 
shall be made for all fittings, valves, pipe supports, etc.  Cable shall be installed prior to 
insulation of the piping system. 
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E. Electric cable shall be capable of maintaining a minimum water temperature of 40 
degrees F at an ambient air temperature of 0 degrees F. 

F. The electric cable shall be the self-regulating type that responds to varying localized 
temperature conditions by varying the heat output along its length.  This shall be 
accomplished by a self-regulating core, which varies its resistance continuously with 
changes in temperature.  A constant wattage heater is unacceptable. 

G. Provide a thermostat control, which de-energizes the heating cable when the ambient air 
temperature is above 40 degrees F (adjustable).  The heat cable shall be entirely self-
regulating while energized. 

H. Provide all power connection hardware, splices, end seals, etc., to accomplish 
installation.  All hardware shall be by the same manufacturer as the cable. 

I. Electric heating cable and accessories shall be UL Listed.  Electric heating cable shall 
conform to all requirements of Division 26 - Electrical Requirements. 

J. Electric heating cable shall be Raychem XL-Trace or approved equal, 5 watts per foot. 
Heat trace shall operate at 120 volts, A.C., without the use of transformers. Provide 
quantity of 120 volt branch circuits as required to serve heat trace load, maximum 1800 
watts per circuit. 

K. All piping shall be insulated with 1" thick fiberglass insulation. 

L. Heating-cable circuit shall be protected by a ground-fault device for equipment protection.  
This requirement is in accordance with section 427-22 of the NEC-2002. 

M. All heating cable components shall be UL Listed, CSA Certified, or FM Approved for use 
as part of the system to provide pipe freeze protection.  Component enclosures shall be 
rated NEMA 4X to prevent water ingress and corrosion.  Installation shall not require the 
installing contractor to cut into the heating-cable core to expose the bus wires.  
Connection systems that require the installing contractor to strip the bus wires or that use 
crimps or terminal blocks, shall not be acceptable. 

2.5 HEAT CABLE FOR TEMPERATURE MAINTENANCE OF PIPING 

A. Provide electric heat tracing on all domestic hot water piping to maintain the temperature 
of the water in the piping that is downstream of the hot water loop up to within 24” of the 
fixtures being served to meet all the mandates of the Green Code per the City of [Insert 
City Name].   

B. Manufacturers: 
1. Thermon 
2. Emerson-Chromalox 
3. Pyrotenax 
4. Briscoe 
5. Raychem 

C. Provide a complete system of self-regulating heating cable on all domestic hot water 
piping that is non-circulated. System shall be UL Listed, CSA Certified, or FM Approved 
system of heating cables, components, and controls to maintain water temperature. 
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D. Electric heat cable shall be installed linearly along the top of the pipe when passing 
through pipe hangers and at the 4 or 8 o’clock position on linear runs and not 
compressed or pinched between two objects and allowance shall be made for all fittings, 
valves, pipe supports, etc. Penetrations through fire rated assemblies shall have its own 
sleeve sealed with fire resistant material equal to STI firestop. Attach the cable to the 
pipe every two feet with RAYCHEM AT-180 pipe tape. Cable shall be installed prior to 
insulation of the piping and after all testing of the hot water system is complete. 

E. Electric cable shall be capable of maintaining a minimum water temperature of 105 
degrees F and a maximum temperature of 140 degrees F, at an ambient air temperature 
of 50 degrees F. 

F. The electric cable shall be the self-regulating type that responds to varying localized 
temperature conditions by varying the heat output along its length.  This shall be 
accomplished by a self-regulating core, which varies its resistance continuously with 
changes in temperature.  A constant wattage heater is unacceptable. 

G. Provide a thermostat control, which de-energizes the heating cable when the ambient air 
temperature is above 100 degrees F (adjustable).  The heat cable shall be entirely self-
regulating while energized. 

H. Provide all power connection hardware, splices, end seals, etc., to accomplish 
installation.  All hardware shall be by the same manufacturer as the cable. 

I. Electric heating cable and accessories shall be UL Listed.  Electric heating cable shall 
conform to all requirements of Division 26 - Electrical Requirements. 

J. Electric heating cable shall be Raychem HWAT-R2 or approved equal. Heat trace shall 
operate at 208 or 277 volts, A.C., without the use of transformers. Provide quantity of 208 
or 277 volt branch circuits as required to serve heat trace load. 

K. All piping shall be insulated with minimum of 1" thick fiberglass insulation for piping up to 
1” in diameter, for larger piping consult manufactures guidelines. 

L. Heating-cable circuit shall be protected by an integral ground-fault system for the HWAT-
ECO-GF AND ACS-30 control system, so no additional protection is required. 

M. All heating cable components shall be UL Listed, CSA Certified, or FM Approved for use 
as part of the system to provide water temperature maintenance.  Component enclosures 
shall be rated NEMA 4X to prevent water ingress and corrosion.  Installation shall consist 
of a complete system of RayClic connection kits with a complete circuit that requires a 
power connection, an end seal and HWAT-ECO-GF controller to ensure proper water 
temperature. Splices and tees and other connection kits are used as needed. Installation 
shall be as recommended by the manufacturer. 

2.6 FLASHING 

A. Vent pipes passing through roof shall be flashed watertight. 

B. The roof connections shall meet the approval of the manufacturer of the roofing materials 
and shall comply with the roof bond requirements. 
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C. All vent piping shall be offset above ceilings or in attic space and as shown on the 
Drawings to penetrate roofs on the least visible sides of building. 

 

2.7 FLOOR, WALL & CEILING PLATES 

A. Furnish and install heavy gauge chromium plated steel wall and ceiling plates on all 
exposed pipes in finished areas where they pass through walls, ceilings, etc.  Plates shall 
be of type that will remain permanently in position and where pipes are insulated they 
shall be of size necessary to cover insulated pipe. 

2.8 DRAIN PAN 

A. Furnish and install 18 - 24 ga galvanized steel pan under all plumbing pipes in the 
electrical room, IDF, and pan for the water heater. A drain pan shall have at least 2” in 
depth and extend 6” beyond the pipe or equipment.  

B. The drain pan shall be installed at least 6’-0” above electrical panel and gear access 
clearance and minimum within 6” below the pipe. Run copper drain line into the nearest 
floor receptacle or provide a float switch interface with BAS as applicable.  

C. Provide steel Unistrut and hanger for the drain pan support. 

D. Manufactures: 

1. Diversitech 

2. Killarney Metals 

3. Eastman 

4. Riverside Sheet Metal 

2.9 TRACER WIRE 

A. General: 
1. All trace wire and trace wire products shall be domestically manufactured in the 

U.S.A. 
2. All trace wire shall have HDPE insulation intended for direct bury, color coated 

per APWA standard for the specific utility being marked. 
3. All trace wire shall be provided for mains 4” and larger. 

a. Wire shall be installed in the trench on top of the underground plastic 

piping and then attached to metal pipe above slab at the end of the run. 

The wire shall extend max 5’-0” outside the building to an access point, 

refer to Termination/Access for specified box. 

1) Access point shall be located such that it is easily accessible for 

maintenance personnel and in coordination with the surrounding 

Architectural and Civil elements. 

B. Trace wire: (Copper clad Steel (CCS) trace wire)  
1. Open-Trench Installation: direct burial #12 AWG Solid (0.0808” diameter), steel 

core soft drawn tracer wire, 250# average tensile break load, 30 mil high 
molecular-high density polyethylene jacket complying with ASTM-D-1248, 30volt 
rating. Color shall be “blue” for domestic water (potable) pipelines and “purple” 
for raw water (non-potable) pipelines. Manufactured by Copperhead Industries 
part number 1230-SF, or approved equal. 
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2. Directional Bore or Jacked Installation: direct burial #12 AWG Solid (0.0808” 
diameter), steel core hard drawn extra high strength horizontal directional drill 
tracer wire, 1150# average tensile break load, 45 mil high molecular-high density 
polyethylene jacket complying with ASTM-D-1248, 30 volt rating. Color shall be 
“blue” for domestic water (potable) pipelines and “purple” for raw water (non- 
potable) pipelines. Manufactured by Copperhead Industries part number 1245- 
HS, or approved equal. 

C. Connectors: (Copper clad Steel (CCS) trace wire)  
1. Splices along the continuous run of trace wire for repair of a wire break or 

replacement of failed segment of wire shall use 3M Brand DBR Direct Bury 
Splice Kit or approved equal. Approved alternatives must securely connect two or 
more wires, effectively moisture seal by means of a dielectric non-hardening 
silicone sealant, manufacturer approved for direct burial and rated for a minimum 
of 50V. 

2. Branch connections for laterals, turnouts, services and appurtenances shall use 
DryConn Direct Bury Lug Aqua, or approved equal. Approved alternatives must 
securely connect one or two wires to the main trace wire without cutting the main 
trace wire, effectively moisture seal by means of a dielectric non-hardening 
silicone sealant, manufacturer approved for direct burial and rated for a minimum 
of 50V. 
a. The intent of this specification is to provide connection terminations at 

main branches serving separate buildings, separate sections of a 
building, turnouts, services, and appurtenances. The tracer wire shall be 
capable of continuing along all under slab main runs such that, when 
energized, the resulting tone continues for that part of the associated 
segment of the underground system. 

3. Non-locking, friction fit, twist-on or taped connectors are not acceptable.  Twisting 
of copper wiring is not acceptable. 

D. Termination/Access: (Copper clad Steel (CCS) trace wire)  
1. Terminal box (otherwise known as a terminal “well”) shall be located at five (5) 

feet outside the building to terminate the tracer wire. Provide SnakePit Access 
Point by Copperhead Industries or equivalent product by alternative 
manufacturer that is compatible with the completed tracer wire system. 

2. Terminal box, or “fink box”, shall be flush mount type for installation at grade 
level.  Terminal box shall be specifically manufactured for such application. 

3. Terminal Box shall consist of tubular housing, terminal board and removable 
round lid. 

4. Minimum dimensions shall be 5-1/2” diameter and 8” high.  Base shall be sized 
to fit 4” schedule 40 PVC pipe. 

5. Housing and terminal board material shall be high strength ABS or polycarbonate 
plastic.  All materials of construction shall be impervious to chemicals typically 
used for snow and ice removal and pavement and hardscape maintenance. 

6. Housing and lid shall be designed for service 
a. Turf and landscape areas 

1) Light duty housing with plastic lid 
b. Hardscape areas 

1) Heavy duty housing with cast iron or ductile iron lid 
c. Roadway, driveway and parking lot applications not allowed 

7. Terminal board shall have nickel plated brass terminals.  Number of terminals 
shall be as required for specific installation with four spare terminals, minimum. 

E. Grounding: (Copper clad Steel (CCS) trace wire)  
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1. Grounding of trace wire shall be achieved by use of a drive-in magnesium 
grounding anode rod with a minimum of 20ft of #14 red HDPE insulated copper 
clad steel wire connected to anode (minimum 0.5 lb.) specifically manufactured 
for this purpose, and buried at the same elevation as the utility.  

2. Drive in Magnesium Anode: Copperhead Part # ANO-1005 (1.5 lb). 

2.10 PIPING SYSTEMS IDENTIFICATION 

A. A marker showing the service and an arrow indicating the direction of flow shall be 
applied on all of the following piping systems applicable to the project installed under this 
section of the Specifications: 
1. Acid vent piping 
2. Acid waste piping 
3. Compressed air piping 
4. Condensate 
5. Domestic hot, cold and hot water recirculation water piping 
6. Di and Di water recirculation water piping 
7. Fuel oil piping 
8. Gas piping 
9. Storm drainage piping 
10. Overflow storm drainage piping 
11. Sanitary, waste and vent piping 
12. Softened water piping 
13. Steam piping 
14. Vacuum piping 
15. Non-potable water piping 

B. Piping identification shall be applied on all piping systems in areas of exposed 
construction and in areas with accessible or lay-in ceilings, as well as in the following 
locations: 

1. Each wall, floor, and ceiling penetration (both sides). 

2. At connections to equipment. 
3. Close to valves or flanges. 
4. Intervals on straight pipe runs not to exceed 25 feet. 
5. Apply marker where view is obstructed. 

C. No adhesive labels shall be permitted, only “snap-around” or “snap-on” labels shall be 
permitted. 

D. The letter size and background color shall conform to the Identification of Pipe System 
ANSI A-13-1. Identify interior exposed piping and piping in accessible chases or plenums 
with a non-adhesive label by a manufacturer noted below, consisting of pipe marker and 
direction of flow arrow. Clean pipe prior to installation. Pipe markers shall consist of pipe 
system type and direction of flow arrow. Background colors of markers, arrows, and type 
for each type of system shall be the same. Meet ANSI / OSHA standards and clearly 
identify each system. Minimum 2-1/4-inch letters through 4-inch pipe and 4-inch letters 
for 5-inch pipe and larger. 
1. Vinyl plastic markers shall be manufactured by Seton Name-Plate Company 

(Snap-Around), W.H. Brady Company (Snap-On), or Westline “Tel-A-Pipe” 
Products (Snap-Around). 
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E. Each valve in the Plumbing and Fire Protection systems is to be provided with an 
individually numbered valve tag (stamped numbered tags). Provide Identification Tags on 
all Emergency fixture and unit or Shut off valves. 

F. Valve tags are to be brass or plastic laminate, 1-1/2" minimum diameter with brass chain 
and hook for securing to the valve. 

G. Valve tags will include a “P” or “FP” lettering designation to indicate the appropriate 
system.  Numbering shall be consecutive for each service of either the Plumbing or Fire 
Protection systems. 

H. A printed list or schematic drawing shall be compiled for each system indicating the 
location and detailed description of the system or equipment served. 

I. One copy of each list shall be framed and mounted at the location designated by the 
Building Engineer.  An additional copy of each list is to be included in the Operations and 
Maintenance Manual. 

2.11 EQUIPMENT LABELING 

A. All equipment shall be labeled.  This shall include all pumps, water heaters, storage 

tanks, utility controllers and other similar equipment. 

B. Equipment labeling shall be with the followings, unless noted or specified otherwise. 
1. Submit schedule of equipment to be included and designations. 
2. Provide nameplates with 1/2" high letters and fastened with epoxy or screws. 

PART 3 - EXECUTION 

3.1 OWNER INSTRUCTION - GENERAL 

A. Provide on-site Owner training for all new equipment by factory trained specialists. 

B. Use Operation and Maintenance manuals and actual equipment installed as basis for 
instruction. 

C. At conclusion of on-site training program have Owner personnel sign written certification 
they have completed training and understand equipment operation.  Include copy of 
training certificates in final Operation and Maintenance manual submission. 

D. No retainage shall be released until Owner has received all Operations and Maintenance 
manuals and as-built drawings and first O&M walk.  

E. Refer to individual equipment specifications for additional training requirements. 

F. All equipment and materials shall be completely installed, adjusted, and fully operational 
with all accessories and connections. 

G. Equipment, piping, ductwork, etc. shall fit into the spaces provided in the building and 
shall be installed at such times and in such a manner as to avoid damage and as 
required by the job progress.  The Contractor shall coordinate work with other trades and 
locate work described herein to avoid interferences with structural, electrical and 
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architectural work.  Equipment, accessories and similar items requiring normal servicing 
or maintenance shall be accessible. 

H. The Engineer reserves the right to direct the removal of any item which, in his opinion, 
does not present an orderly and reasonably neat or workmanlike appearance.  Such 
removal and replacement shall be done when directed by the Engineer and without 
additional cost to the Owner. 

I. Mounting heights, unless otherwise noted, are to the finished bottom of the device. 

3.2 INSTRUCTION OF OWNER’S PERSONNEL 

A. Prior to final inspection, conduct an on-site training program to instruct the Owner's 
operating personnel in the operation and maintenance of the mechanical systems. 
1. Provide the training during the Owner's regular working day. 
2. The Instructors shall each be experienced in their phase of operation and 

maintenance of building mechanical systems and with the project.  

B. Time to be allocated for instructions.  
1. Minimum of 8 hours dedicated instructor time.  
2. 4 hours on each of 2 days.  

C. Before proceeding with the on-site training program, submit the program syllabus; 
proposed time and dates; and other pertinent information for review and approval.  
1. One copy to the Owner. 
2. One copy to the Architect/Engineer.  

 
D.  The Owner will provide a list of personnel to receive instructions, and will coordinate their 

attendance at the agreed upon times.  
 

E.  Use the operation and maintenance manuals as the basis of instruction. Review contents 
of manual with personnel in detail to explain all aspects of operation and maintenance. 

  
F.  Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, 

maintenance, and shut down of each item of equipment.  
 
G.  Demonstrate equipment functions (both individually and as part of the total integrated 

system).  
 
H.  Prepare and insert additional data in the operating and maintenance manuals when the 

need for additional data becomes apparent during instructions.  
 
I.  Submit a report within one week after completion of the training program that instructions 

have been satisfactorily completed. Give time and date of each demonstration and hours 
devoted to the demonstration, with a list of people present. 

 
J.  At the conclusion of the on-site training program, have the person designated by the 

Owner sign a certificate to certify that he/she has a proper understanding of the system, 
that the demonstrations and instructions have been satisfactorily completed, arid the 
scope and content of the operating and maintenance manuals used for the training 
program are satisfactory.  

 
K.  Provide a copy of the report and the certificate in an appropriately tabbed section of each  

Operation and Maintenance Manual”: 
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3.3 GENERAL REQUIREMENTS 

A. All equipment and materials shall be completely installed, adjusted, and fully operational 
with all accessories and connections. 

B. Equipment, piping, ductwork, etc. shall fit into the spaces provided in the building and 
shall be installed at such times and in such a manner as to avoid damage and as 
required by the job progress.  The Contractor shall coordinate work with other trades and 
locate work described herein to avoid interferences with structural, electrical and 
architectural work.  Equipment, accessories and similar items requiring normal servicing 
or maintenance shall be accessible. 

C. The Engineer reserves the right to direct the removal of any item which, in his opinion, 
does not present an orderly and reasonably neat or workmanlike appearance.  Such 
removal and replacement shall be done when directed by the Engineer and without 
additional cost to the Owner. 

D. Mounting heights, unless otherwise noted, are to the finished bottom of the device. 

3.4 STORAGE AND PROTECTION OF MATERIALS 

A. During construction, all equipment shall be properly protected against damage, defacing 
and freezing with shipping cartons, plastic sheeting, shipping covers, etc. 

B. All open ends of piping and equipment shall be sealed with nipples and caps, plugs, test 
plugs until final connection to system is made. 

C. All equipment and piping shall be protected to prevent entrance of foreign matter and 
debris by covering exposed openings during construction with covers by Sioux Chief, 
Zurn or the followings. 

1. Floor sink opening – Cover with heavy duty plywood or heavy-duty plastic cover 

by SmartGuard (using duct tape is not acceptable). 

2. Floor drain – Plastic cover by SmartGuard, Mifab allstar or equal (using duct 

tape is not acceptable). 

3. Pipe – Plastic cover by SmartGuard or equal (using duct tape is not acceptable).  

4. Fixtures – Provide plastic cover until final punch. 

5. Clean-out top - Mifab allstar or equal (using duct tape is not acceptable) 

D. Handle and store materials in accordance with manufacturer’s and supplier’s 
recommendations and in manner to prevent damage to materials during storage and 
handling.  Replace damaged materials. 

E. Equipment and materials shall not be installed until such time as the environmental 
conditions of the job site are suitable to protect the equipment or materials.  Equipment or 
materials damaged or which are subjected to these elements are unacceptable and shall 
be removed from the premises and replaced. 

 
3.5 EXISTING WORK  
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A. Disconnect mechanical, plumbing and fire protection systems in walls, floors, and ceilings 
scheduled for removal. 

B. Provide all required connections to maintain existing systems in service during 
construction. 

C. When performing work on operating systems use personnel experienced and trained in 
similar operations.  

D. Remove, relocate, and extend existing installations to accommodate new construction. 

E. Repair adjacent construction and finishes damaged during demolition and extension 
work. 

F. Normal facility activities will continue in existing areas.  MEP systems servicing existing 
occupied spaces will have to be maintained in service.  Schedule any required outages 
and system service interruptions with Owner and Architect.  Submit a written request 
indicating service(s) to be interrupted along with proposed duration and summary of work 
to be performed during downtime. 

G. Removed Equipment: 
1. Store removed items at site; Owner retains rights to all removed items. 
2. Allow Owner ample time to review removed items and to designate which items 

to be kept by Owner. 
3. Dispose properly, off-site, all items Owner chooses not to keep. 

3.6 DEMOLITION AND EXTENSION OF EXISTING MECHANICAL WORK  

A. Remove, relocate and extend existing installations to accommodate new construction. 

B. Remove abandoned piping to source of supply. 

C. Remove exposed abandoned piping systems, including abandoned systems above 
accessible ceiling finishes.  Cut systems flush with walls and floors, and patch surfaces. 

D. Repair adjacent construction and finishes damaged during demolition and extension 
work. 

E. Maintain access to existing installations which remain active.  Modify installation or 
provide access panels as appropriate. 

F. Extend existing installations using materials and methods compatible with existing 
installations, or as specified. 
 

3.7 REMOVAL OF MATERIALS  

A. The Contractor shall modify, remove, and/or relocate all materials and items so indicated 
on the drawings or required by the installation of new facilities.  All removals and/or 
dismantling shall be conducted in a manner as to produce maximum salvage.  Salvage 
destination as directed by the Owner.  Materials and/or items scheduled for relocation 
and which are damaged during dismantling or reassembly operations shall be repaired 
and restored to good operative condition.  The contractor may, at his discretion and upon 



LEAF Engineers WFAC Black Box Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 - Issue for Construction June 14, 2024 
  

 

COMMON WORK RESULTS FOR PLUMBING  
22 05 00 - 25 

the approval of the Owner, substitute new materials and/or items of like design and 
quality in lieu of materials and/or items to be relocated. 

B. All items which are to be relocated shall be carefully removed in reverse to original 
assembly or placement and protected until relocated.  The Contractor shall clean and 
repair and provide all new materials, fittings, and appurtenances required to complete the 
relocations and to restore to good operative order.  All relocations shall be performed by 
workmen skilled in the work and in accordance with standard practice of the trades 
involves. 

C. When items scheduled for relocation are found to be in damaged condition before work 
has been started on dismantling, the contractor shall call the attention of the Owner to 
such items and receive further instructions before removal.  Items damaged in 
repositioning operations are the contractor’s responsibility and shall be repaired or 
replaced by the contractor as approved by the Owner, at no additional cost to the Owner. 

D. Service lines and wiring to items to be removed, salvaged, or relocated shall be removed 
to points indicated on the drawings, specified, or acceptable to the Owner.  Service lines 
and wiring not scheduled for reuse shall be removed to the points at which reuse is to be 
continued or service is to remain.  Such services shall be sealed, capped, or otherwise 
tied-off or disconnected in a safe manner acceptable to the Owner.  All disconnections or 
connections into the existing facilities shall be done in such a manner as to result in 
minimum interruption of services to adjacent occupied areas.  Services to existing areas 
or facilities which must remain in operation during the construction period shall not be 
interrupted without prior specific approval of the Owner as hereinbefore specified. 

E. Include in the contract price all rerouting of existing conduits, wiring, outlet boxes, 
fixtures, etc., and the reconnecting of existing fixtures as necessitated by field conditions 
to allow the installation of the new systems.  Furnish all temporary conduit, wiring, boxes, 
etc., as required to maintain lighting and power service for the existing areas with a 
minimum of interruption.  Remove wire and conduit back to nearest accessible active 
junction box and extend to existing homeruns as required. 

F. The Contractor shall be responsible for loss or damage to the existing facilities and shall 
be responsible for repairing such loss or damage.  The Contractor shall send proper 
notices, make necessary arrangements, and perform other services required for the care, 
protection and operational maintenance of all electrical services for the new and existing 
facilities, The Contractor shall erect temporary barricades, with necessary safety devices, 
as required to protect personnel from injury, removing all such temporary protection upon 
completion of the work. 

G. Where existing construction is removed to provide working and extension access to 
existing utilities, Contractor shall remove doors, piping, conduit, outlet boxes, wiring, light 
fixtures, air conditioning ductwork and equipment, etc., to provide this access and shall 
reinstall same upon completion of work in the areas affected. 

H. Where partitions, walls, floors, or ceilings of existing construction are being removed, all 
contractors shall remove and reinstall in locations approved by the Architect all devices 
required for the operation of the various systems installed in the existing construction 
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3.8 EXCAVATION, TRENCHING & BACKFILLING 

A. The Contractor shall perform all excavation to install the work herein specified and as 
indicated on the Drawings.  During excavation, material for backfilling shall be piled back 
from the banks of the trench to avoid overloading and to prevent slides and cave-ins.  All 
excavated materials not to be used for backfill shall be removed and disposed of by the 
Contractor.  Grading shall be done to prevent surface water from flowing into trenches 
and others excavation and any water accumulating therein shall be removed by pumping.  
All excavation shall be made by open cut.  No tunneling or boring shall be done except 
under pavement. 

B. The bottom of the trenches shall be graded to provide uniform bearing and support for 
conduits, cables, or duct bank on undisturbed soil at every point along its entire length.  
Overdepths shall be backfilled with loose, granular, moist earth, and tamped in 12" 
layers.  Remove unstable soil that is not capable of supporting equipment or installation 
and replace with specified material for a minimum of 12" below invert of equipment or 
installation. 

C. The Contractor shall coordinate and provide pipe supports as required per structural 
drawings for any void form system, exiting the building or special requirements on 
backfill. As such, all piping shall be supported by an approved suspended system. 
1. System Structure: 

a. Provides a dimensionally stable underground void space that is 
independent from the overhead structural slab. The subterranean system 
shall support the weight of suspended lateral pipes, including all imposed 
loads, throughout the construction process. 

b. The system shall be designed to have the ability to temporarily position 
and suspend the lateral pipes to the specified height and slope until 
permanently anchored to the overhead structural slab via securing 
hanger system. The open, underground system will then remain 
independent from the securing hangers. 

c. The open space of the system beneath the structural slab is design to 
receive infill of vertical expansion from the underlying soils. If vertical 
pressure is applied to the edges of the system in contact with the soil, 
the uplifting soil pressure will become separate and allow the lateral 
pipes to be totally independent from the system. 

2. System components: 

a. The system must maintain its structural integrity in all humid 

environment and shall have waterproof components related to its 

intended performance. All system components, excluding all-thread, 

nuts/washer. Shall be furnished by the designed, system manufacturer. 

b. All vertical all-thread must have a component secured toward the top end 

and the permanent affixed into the concrete slab in order to maintain the 

specified elevations. 

c. System shall be installed per manufacturer’s requirements and 

recommendations. 

D. The trenches shall be backfilled with the excavated materials approved for backfilling, 
consisting of earth, loam, sandy clay, sand and gravel or soft shale, free from large clods 
of earth and stones, deposited in 6" layers and tamped until the crown of the pipe is 
covered by a minimum of 6" of tamped earth.  The backfill under and beside the pipe 
shall be compacted for pipe support.  Backfill shall be brought up evenly on both sides of 
the pipe so that the pipe remains aligned.  In instances where the manufacturer’s 
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installation instructions for materials are more restrictive than those prescribed by the 
code, the material shall be installed in accordance with the more restrictive requirement.  
The backfilling shall be carried on simultaneously on both sides of the trench so that 
injurious pressures do not occur.  The compaction of the filled trench shall be at least 
equal to 95% of the maximum density as determined by the Standard Proctor Test.  
Settling the backfill with water will not be permitted.  Reopen any trenches not meeting 
compaction requirements or where settlement occurs, refill, compact, and restore the 
surface to the grade and compaction indicated, mounded over and smoothed off.  A 
metallic lined underground warning tape shall be provided 12" below finished grade.  The 
tape shall be identified as to the type of line per ANSI standard nomenclature and color. 

 

E. The trenches shall be backfilled with cement stabilized sand materials approved for 
backfilling, deposited in 6" layers and tamped until the crown of the pipe is covered by a 
minimum of 6" of material. 
1. Use sand-cement mixture producing minimum unconfined compressive strength of 

100 pounds per square inch (psi) in 48 hours. 
a. Design will be based on strength specimens molded in accordance with 

ASTM D 558 at moisture content within 3 percent of optimum and within 4 
hours of batching. 

b. Determine minimum cement content from production data and statistical 
history. Provide no less than 1.1 sacks of cement per ton of dry sand. 

2. Cement: Type I Portland cement conforming to ASTM C 150. 
3. Sand: Clean, durable sand meeting grading requirements for fine aggregates of 

ASTM C 33, or requirements for bank sand below, and the following requirements: 
a. Classified as SW, SP, SW-SM, SP-SM, or SM by Unified Soil 

Classification System of ASTM D 2487. 
b. Deleterious materials: 

1) Clay lumps, ASTM C 142 - less than 0.5 percent. 
2) Lightweight pieces, ASTM C 123; less than 5.0 percent. 
3) Organic impurities, ASTM C 40, color no darker than standard 

color. 
4) Plasticity index of 4 or less when tested in accordance with ASTM 

D 4318. 

F. Provide a layer of sand at least 6" deep under all plastic pipe installed in soil.  Bell holes 
shall be excavated to ensure that the sewer pipe rests for its entire length upon a solid 
trench bottom. 

G. Tracer wires shall be installed adjacent to nonmetallic underground water, gas and main 
sewage lines under the building pad and stubbed up into a ground test well enclosure so 
that the tracer can connect to it. Tracer wire shall be color coded; yellow for natural gas; 
green for storm and sanitary sewer; and blue for potable water. 
1. Installation: 

a. Trace wire shall be installed in the same trench and inside bored holes 
and casing with pipe during pipe installation. It shall be secured to the 
pipe as required to insure that the wire remains adjacent to the pipe. The 
trace wire shall be securely bonded together at all wire joints with an 
approved watertight connector to provide electrical continuity, and it shall 
be accessible at all trace wire access points. 

b. Except for approved spliced-in repair or replacement connections, tracer 
wire shall be continuous and without splices from each trace wire access 
point. 
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c. The tracer wire system shall be installed as a continuous single wire. No 
looping or coiling of wire is allowed. 

d. Prior to backfill, install tracer wire on top of pipe and secure in place with 
ties or hitches at maximum 10-foot intervals in accordance with the 
Water Utilities Manual. Run tracer wire continuously along pipe and 
terminate in access points. Only adjacent valve boxes are acceptable 
access points. Where buried splices occur, use an electrical splicing kit 
3M Brand DBR Direct Bury Splice Kit, or AGENCY approved equal. 
Provide no less than 24 inches of coiled wire at access points for 
attachment of pipe locating equipment. Each installed run of pipe shall 
be capable of being located using the tracer wire. Protect wire insulation 
from damage during installation and backfilling. Wire insulation that is 
broken, cut, or damaged shall be replaced. 

e. At the point of connection between existing conductive pipes, the tracer 
wire shall not be connected to the iron pipe. This circumstance shall be 
treated as a mainline dead-end grounded using an approved waterproof 
connection to a grounding anode, buried at the same depth as the tracer 
wire. All such connection points shall be grounded. 

f. Where existing tracer wire is encountered on an existing utility that is 
being extended or tied into, the new and existing tracer wire shall be 
connected using approved splice connectors, shall be properly grounded 
at the splice location as specified, and shall be completely waterproof to 
prohibit corrosion and loss of conductivity. 

g. Tracer wire shall be laid flat and securely affixed to the pipe at the three 
o’clock position. The wire shall be protected from damage during the 
execution of the works. No breaks or cuts in the tracer wire or tracer wire 
insulation shall be permitted. At service saddles, the tracer wire shall not 
be allowed to be placed between the saddle and the main. 

h. At all main end caps, a minimum of 6 feet of tracer wire shall be 
extended beyond the end of the pipe, coiled and secured to the cap for 
future connections. The end of the tracer wire shall be spliced to the wire 
of a six pound zinc anode and is to be buried at the same elevations as 
the main. The tracer wire from the end cap shall be brought to a surface 
into test station box within the public right-of-way for future access. 

i. Trace wire access points shall be accessible at all new water valve 
boxes. Concentrations of multiple proposed valves near pipe 
intersections, i.e. tees or crosses, may require more than one access 
point assembly in each concrete valve box collar.  

j. At the point of connection between ductile iron water mains, with any non 
iron main, the tracer wire shall be properly connected to the iron pipe 
with a cad weld or approved equivalent. Tracer wire welds shall be 
completely sealed with the use of an approved mastic type sealer 
specifically manufactured for underground use. Mastic shall be applied in 
a thick coat a minimum of one quarter inch (1/4”) thick and shall be 
protected from contamination by the backfill material with the use of a 
plastic membrane. 

k. Trace wire systems must be installed as a single continuous wire, except 
where using approved connectors. No looping or coiling of wire is 
allowed. 

l. Any damage occurring during installation of the trace wire must be 
immediately repaired by removing the damaged wire, and installing a 
new section of wire with approved connectors. Taping and/or spray 
coating shall not be allowed. 

m. Open trench method: 
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1) Tracer wire shall be placed a minimum of 8 inches above buried 
natural gas piping and nonmetallic piping for any service.  For 
other utility piping systems tracer wire shall be laid directly upon 
pipe and attached at 8-10 ft. intervals with non-conductive tape.  
Additional attachment shall be provided at offsets and fittings in 
piping system.  Tracer wire shall be placed carefully and great 
care shall be exercised during backfilling operations to maintain 
physical integrity and position relative to piping. 

2) Splices in tracer wire shall be kept to an absolute minimum.  
When splices are necessary they shall be made with tracer wire 
connectors as specified above.  Other splicing methods not 
allowed. 

n. Directional drilling method: 
1) Two tracer wires shall be provided with one wire as backup. 
2) Tracer wires shall be pulled through bore hole in conjunction with 

utility pipe.  Wires shall be located on opposite sides of utility 
pipe. 

3) Tracer wire spices are not allowed in drilled sections. 
o. Tracer wires shall be interconnected at intersections of mainlines and 

branches utilizing single three-way connector at each point of 
connection. 

p. At a minimum, a terminal box shall be provided at each building utility 
service entrance and shall be located above piping within 5 ft. of point of 
entry into building. 

q. Terminal boxes shall be located no greater than 1,000 linear feet of 
developed pipe length apart. 

r. Terminal boxes shall not be located in streets, drives, parking lots or 
other areas subject to vehicular traffic.  Terminal boxes shall not be 
located in areas where access to box is impeded. 

s. Terminal boxes shall be installed flush with finished grade and centered 
in grade level concrete pad.  Concrete pad shall be 18” by 18” minimum 
and shall be 6” thick. 

t. PVC pipe riser shall be firmly attached to bottom of terminal box housing 
and extended downward to an elevation approximately 12” above piping.  
Riser shall serve as a vertical conduit for guiding tracer wires into bottom 
of terminal box. 

u. Care shall be taken to extend tracer wire from utility pipe to terminal box 
in an orderly manner as backfill is placed. 

v. End of each tracer wire shall be properly landed on dedicated terminal 
within terminal box and securely tightened.  12-18” excess length shall 
be provided for each wire within box.  Each terminal shall be clearly 
identified with permanent label.  Where tracer wires for multiple utilities 
are terminated care shall be taken to ensure accuracy of identification at 
both ends. 

2. Testing: 
a. All new trace wire installations shall be located using typical low 

frequency (512Hz) line tracing equipment, witnessed by the contractor, 
engineer and facility owner as applicable, prior to acceptance of 
ownership. 

b. This verification shall be performed upon completion of rough grading 
and again prior to final acceptance of the project. 

c. Final testing of each tracer wire shall be performed after backfill is 
complete and terminal boxes have been permanently installed and wires 
terminated.  Test shall be witnessed by AE and Owner.  It may be 
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advisable for Contractor to perform preliminary test(s) during utility 
installation prior to final backfill and restoration.  Testing shall be 
accomplished using typical low frequency line tracing equipment.  
Continuity testing in lieu of actual line tracing is not acceptable. 

H. Perform excavation and backfilling work in accordance with applicable portions of the 
earthwork section. 

3.9 CONCRETE WORK 

A. Construct curbs, pads, vaults and similar supports for equipment where required. 

B. First floor and equipment yard: Provide minimum of 6" thick housekeeping pads at floor 
mounted equipment a minimum of 4" larger than the entire area occupied by equipment. 
The pads at the equipment yard must be elevated at 6” above finished floor (1st floor). 

C. Second floor and above: Provide 4" thick housekeeping pads at floor mounted equipment 
a minimum of 4" larger than the entire area occupied by equipment.  Dowel pads to 
structural slab.  

D. Perform concrete work in accordance with applicable portions of Concrete sections.  
Minimum compressive strength of concrete shall be same as specified for slabs on 
grade. 

3.10 CLEANING 

A. General cleaning of piping systems. Purge pipe of construction debris and contamination 
before placing the systems in service. Provide and install temporary connections as 
required to clean, purge and circulate. 

B. After all equipment has been installed, but prior to testing and balancing, all equipment, 
piping, etc. shall be thoroughly cleaned both inside and out with the following minimum 
requirements. 

1. Install temporary strainers at the inlet of pumps and other equipment as necessary 

where permanent strainers are not indicated. Keep strainers in service until the 

equipment has been tested, then remove either entire strainer or straining element 

only. Fit strainers with a line size blow down ball valve and pipe to nearest drain. 

Blow down strainers, remove and clean as frequently as necessary. 

2. Phase One: Initial flushing of system. Remove loose dirt, mill scale, weld beads, 

rust and other deleterious substances without damage to system components. 

Open valves, drains, vents and strainers at all system levels during flushing 

procedures. Flush until “potable water clear” and particles larger than 5 microns 

are removed. 

3. Connect dead-end supply and return headers, even if not shown on the drawings, 

and provide terminal drains in bottom of pipe end caps or blind flanges. 

4. Dispose of water in approved manner. 

5. Phase Two: Cleaning of Piping Systems. Remove, without chemical or 

mechanical damage to any system component, adherent dirt (organic soil), oil, 

grease, (hydrocarbons), soldering flux, mill varnish, piping compounds, rust (iron 

oxide) and other deleterious substances not removed by initial flushing. Flush 

system and replace with clean water. 
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6. Phase Three: Final flushing and rinsing: Flush and rinse until “potable water 

clear” and particles larger than 5 microns are removed. Operate valves to 

dislodge any debris in valve body. Dispose of water in approved manner. 

7. Submit status reports upon completion of each phase of work on each system. 

C. After testing and balancing of systems as specified and just prior to Owner review and 
acceptance, all systems shall be finally cleaned and shall be left ready for use. 

3.11 TESTING OF PIPING SYSTEMS 

A. General 
1. All piping systems shall be subjected, before being insulated or concealed, to 

testing with water or air as noted and shall hold tight at the pressure head stated 
for the time interval required without adding air or water.  While any system is 
being tested required head or pressure shall be maintained until all joints are 
inspected. 

2. All tests shall be witnessed by the inspector having jurisdiction and the Owner’s 
Representative, with a minimum 48-hour notice given these authorities. 

3. All equipment, material, labor and testing mediums required for testing any of the 
various systems or any part thereof shall be furnished by the Contractor. 

4. All connected equipment, accessories, etc. shall be isolated from piping systems 
prior to testing. 

B. Sanitary Piping Systems 
 
1. Water test shall be applied to these drainage systems either in their entirety or in 

sections as required, after rough piping has been installed.  If the system is 
tested in sections, each opening shall be tightly closed except the highest 
opening in the section under test.  All sections shall be tested with a minimum of 
10 feet of head.  In testing successive sections, at least the upper 10 feet of the 
next section shall be tested so that no joint of piping in the building shall be 
submitted to a test of less than 10 feet of head.  The water shall be kept in the 
system for at least 30 minutes before inspection starts; the system shall then be 
made tight at all points. 

2. Any points of the drainage systems to be tested with air instead of water shall be 
made by attaching an air compressor testing apparatus to any suitable opening 
and after closing all other inlets or outlets, forcing air into the system until there is 
a minimum gauge pressure of 5 psi.  This pressure shall be held without the 
introduction of additional air for a period of at least 30 minutes. 

3. Exterior connections shall be tested as part of the interior systems. 

C. Interior Water Piping Systems 
1. Upon completion of the entire water supply system or a section of it as required, 

it shall be tested prior to connection of fixtures and proved tight under a water/air 
pressure of 150 psi.  Pressure shall hold for a period of one hour without 
introducing additional water/air.  Water used for testing shall be from a potable 
source of supply.  Defective joints or piping shall be replaced as required and all 
piping shall be retested. 

D. Exterior Water Piping System 
 
1. All exterior domestic water piping shall be tested to 150 psi for a period of two 

hours. 
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E. Compressed Air System  
 
1. All compressed air piping shall be tested to 150 psi for a period of two hours.  

F. Vacuum System  

 
1. All vacuum system piping shall be tested to 100 psi for a period of two hours 

G. Defective Work 
 
1. If inspection or tests show defects, such defective work or material shall be 

replaced and inspection and tests shall be repeated.  All repairs to piping shall be 
made with new material.  Caulking of screwed joints or holes is not acceptable. 

H. Additional Tests 
 
1. Provide all additional tests such as smoke or pressure tests as required by the 

regulations or as directed by authorities making the inspection. 
2. Provide for any repeated test as directed by the Owner’s Representative, to 

make all systems tight as required. 
3. Visual inspections of joints, valves, etc. shall be made as directed by the 

Engineer. 

3.12 OPERATING TESTS 

A. After all mechanical systems have been completed and put into operation, subject each 
system to an operating test under design conditions to ensure proper sequencing and 
operation throughout the range of operation. Tests shall be made in the presence of the 
Architect/Engineer. Make adjustments as required to ensure proper functioning of all 
systems. Special tests on individual systems are specified under individual sections. 
Submit 3 copies of all certifications and test reports adequately in advance of completion 
of the work to allow for remedial action as required to correct deficiencies discovered in 
equipment and systems. 

3.13 DISINFECTION OF WATER SYSTEM - INTERIOR AND EXTERIOR 

A. Prior to project completion, all potable water piping systems shall be disinfected per local 
code requirements. 

B. Whenever the authority having jurisdiction does not specify disinfection procedures, the 
new water piping system shall be thoroughly disinfected with a solution containing not 
less than 50 parts per million of available chlorine.  The chlorinating material shall be 
either liquid chlorine of sodium hydrochloride solution, shall be introduced into the system 
and drawn to all points in the system.  The disinfection solution shall be allowed to remain 
in the system for a period of eight hours, during which period all valves and faucets shall 
be opened and closed several times.  After disinfection, the solution shall be flushed from 
the system with clear water until the residual chlorine content is not greater than 0.2 parts 
per million. 

C. This work is to be supervised or performed by an approved chemical testing laboratory 
and results sent to Engineer or his representative for verification. 
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3.14 OPERATION AND MAINTENANCE MANUALS  
 

A.  Form of Manuals:  
1.  Prepare data in form of an instructional manual for use by Owner's personnel.   
2. Format:   

a.  Size: 8-1/2" x II".  
b.  Text: Manufacturer's printed data or neatly typewritten  

3.  Drawings:  
a.  Provide reinforced punched binder tab and bind in text.  
b.  Fold larger drawings to size of text pages.  

4. Provide fly leaf indexed tabs for each separate product or each piece of 
operating equipment  

5.  Cover: Identify each volume with typed or printed title "Operating and 
Maintenance Instructions". List:  
a.  Title of Project  
b.  Identity of separate structures as applicable.  
c.  Identity of general subject matter covered in the manual  

6.  Binder as specified.  
B.  Content of Manual:  

1.  Neatly typewritten Table of Contents for each volume arranged in systematic 
order as outlined in the specifications.  
a.  Contractor, name of responsible principal, address and telephone 

number.  
b.  A list of each product required to be included, indexed to content of the 

volume.  
c.  List with each product, name, address and telephone number of:  

1)  Subcontractor or installer  
2)  Maintenance contractor as appropriate.  
3)  Identify area of responsibility of each  
4)  Local source of supply for parts and replacement  

d.  Identify each product by product name and other identifying symbols as 
set forth in Contract Documents.  

2.  Product Data:  
a.  Include those sheets pertinent to the specific product.  
b.  Annotate each sheet to:  

1)  Identify specific product or part installed.  
2)  Identify data applicable to installation.  
3)  Delete references to inapplicable information. (All options not 

supplied with equipment shall be marked out indicated in some 
manner).  

3.  Drawings:  
a.  Supplement product data with drawings as necessary to illustrate:  

1)  Relations of component parts of equipment and systems.   
2)  Control and flow diagrams.  

b.  Coordinate drawings with information in Project Record Documents to 
assure correct illustration of completed installation.  

c.  Do not use Project Record Documents as maintenance drawings.  
4. Written text, as required to supplement product data for the particular installation:  

a.  Organize in consistent format under separate headings for different 
procedures.  

b.  Provide logical sequence of instructions for each procedure.  
5.  Copy of each warranty, bond and service contract issued.  

a.  Provide information sheet for Owner's personnel, giving:  
1)  Proper procedures in event of failure.  
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2)  Instances that might affect validity of warranties or bonds  
6.  Shop drawings, coordination drawings and product data as specified.  

C.  Sections for Equipment and Systems  
1.  Content for each unit of equipment and system as appropriate: 

a. Description of unit and component parts  
1)  Function, normal operating characteristics, and limiting 

conditions.   
2)  Performance curves, engineering data and tests.   
3)  Complete nomenclature and commercial number of replaceable 

parts  
b.  Operating procedures:  

1)  Start up, break-in, routine and normal operating instructions.   
2)  Regulation, control, stopping, shut down and emergency 

instructions.   
3)  Summer and winter operating instructions.   
4)  Special operating instructions  

c.  Maintenance procedures:  
1)  Routine operations   
2)  Guide to trouble-shooting.   
3)  Disassembly, repair and reassembly.   
4)  Alignment, adjusting and checking.   
5)  Routine service based on operating hours.  

d.  Servicing and lubrication schedule. List of lubricants required.  
e.  Manufacturer's printed operating and maintenance instructions.  
f.  Description of sequence of operation by control manufacturer  
g.  Original manufacturer's parts list, illustrations, assembly drawings and 

diagrams required for maintenance.  
1)  Predicted life of part subject to wear.   
2)  Items recommended to be stocked as spare parts.  

h.  As installed control diagrams by controls manufacturer.  
i.  Complete equipment internal wiring diagrams.  
j.  Each Contractor's coordination drawings.  
k.  As installed color coded piping diagrams.  
l.  Charts of valve tag number, with location and function of each valve.  
m.  List of original manufacturer's spare parts and recommended quantities 

to be maintained in storage.  
n.  Other data as required under pertinent sections of the specifications.  

2. Prepare and include additional data when the need for such data becomes 
apparent during instruction of Owner's personnel.  

3.  Additional requirements for operating and maintenance data as outlined in 
respective sections of specifications  

4.  Provide complete information for products specified in Division 22.   
5.  Provide certificates of compliance as specified in each related section.   
6.  Provide start up reports as specified in each related section.  
7.  Provide signed receipts for spare parts and material.   
8.  Provide training report and certificates.   
9.  Provide backflow preventer certified test reports. 
10. Provide gas piping pressure test report. 

END OF SECTION 22 05 00 
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SECTION 22 05 16 - EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Expansion joints. 
2. Pipe alignment guides. 
3. Pipe anchors. 

B. Related Sections: 
1. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: 

Product and installation requirements for piping hangers and supports. 

1.3 DESIGN REQUIREMENTS 

A. Provide structural work and equipment required for expansion and contraction of piping. 
Verify anchors, guides, and expansion joints provide and adequately protect system. 

B. Expansion Compensation Design Criteria: 
1. Installation Temperature: 50 degrees Fahrenheit. 
2. Domestic Hot Water: 140 degrees Fahrenheit. 
3. Safety Factor: 30 percent. 

1.4 SUBMITTALS 

A. Provide line-by-line specification review annotated to certify compliance or deviation. 

B. Shop Drawings: Indicate layout of piping systems, including flexible connectors, 
expansion joints, expansion compensators, loops, offsets and swing joints. Submit shop 
drawings sealed by a registered professional engineer.  

C. Product Data: 
1. Flexible Pipe Connectors: Indicate maximum temperature and pressure rating, 

face-to-face length, live length, hose wall thickness, hose convolutions per foot 
and per assembly, fundamental frequency of assembly, braid structure, and total 
number of wires in braid. 

2. Expansion Joints: Indicate maximum temperature and pressure rating, and 
maximum expansion compensation. 

D. Design Data: Indicate criteria and show calculations. Submit calculations sealed by a 
registered professional engineer. 

E. Manufacturer's Installation Instructions: Submit special procedures. 

F. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 
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G. Welders’ Certificate: Include welders’ certification of compliance with AWS D1.1.  

H. Manufacturer’s Field Reports: Indicate results of inspection by manufacturer’s 
representative. 

1.5 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of flexible pipe connectors, 
expansion joints, anchors, and guides. 

B. Operation and Maintenance Data: Submit adjustment instructions. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with ASME B31.9 code for installation of piping systems and 
ASME Section IX for welding materials and procedures. 

1.7 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three (3) 
years documented experience. 

B. Design expansion compensating system under direct supervision of Professional 
Engineer experienced in design of this Work and licensed at Project location. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Accept expansion joints on site in factory packing with shipping bars and positioning 
devices intact. Inspect for damage. 

B. Protect equipment from exposure by leaving factory coverings, pipe end protection, and 
packaging in place until installation. 

1.9 WARRANTY 

A. Furnish five (5) year manufacturer warranty for leak free performance of packed 
expansion joints. 

PART 2 - PRODUCTS 

2.1 EXPANSION JOINTS 

A. Manufacturers: 
1. Amber / Booth  
2. Triplex 
3. Mason Industries 
4. Uponor 

B. Stainless Steel Bellows Type: 
1. Pressure Rating: 200 psig WOG and 250 degrees Fahrenheit. 
2. Maximum Compression: 1-3/4 inch. 
3. Maximum Extension: 1/4 inch. 
4. Joint: As specified for pipe joints. 
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5. Size: Use pipe sized units 
6. Application: Steel piping three (3) inch and smaller. 

C. External Ring Controlled Stainless Steel Bellows Type: 
1. Pressure Rating: 200 psig WOG and 250 degrees Fahrenheit. 
2. Maximum Compression: 15/16 inch. 
3. Maximum Extension: 5/16 inch. 
4. Maximum Offset: 1/8 inch. 
5. Joint: Flanged 
6. Size: Use pipe sized units 
7. Accessories: Internal flow liner. 
8. Application: Steel piping three (3) inch and larger. 

D. Double Sphere, Flexible Compensators: 
1. Body: Multi-layered Kevlar tire cord fabric reinforced with EPDM cover, liner and 

fabric frictioning with reinforcing ring. 
2. Working Pressure: 215 psi 
3. Maximum Temperature: 250 degrees Fahrenheit. 
4. Maximum Compression: 1-1/4 inch through 6 inch pipe; 1-1/2 inch 8 inch through 

12 inch; 1-1/5 inch for 14 inch. 
5. Maximum Elongation: 3/4 inch through 6 inch pipe; 1-1/2 inch 8 inch through 12 

inch; 5/8 inch for 14 inch. 
6. Maximum Offset: 3/8 inch through 6 inch pipe; 7/8 inch 8 inch through 12 inch; 1 

inch for 14 inch. 
7. Maximum Angular Movement: 15 degrees. 
8. Joint: Steel flanges or ductile iron pipe flanges. 
9. Size: Use pipe sized units 
10. Accessories: Control rods. 
11. Application: Steel piping two (2) inch and larger. 

E. PEX-a Pipe Support (Uponor): 
1. For use with Uponor PEX-a pipe 
2. PEX-a pipe continuously supported with PEX-a Pipe Support and utilizing fixed 

anchor points every: 
a. 65 feet for domestic hot water 
b. 150 feet for domestic cold water 

3. Utilize the included stainless-steel straps to secure the PEX-a Pipe Support to 
the pipe at the intervals specified in the manufacturer’s installation instructions. 

4. Refer to the Uponor Plumbing Design Assistance Manual for more information.  
 

2.2 ACCESSORIES 

A. Manufacturers: 
1. Amber / Booth  
2. Triplex 
3. Mason Industries 

B. Pipe Alignment Guides: Two piece welded steel with enamel paint, bolted, with spider to 
fit standard pipe, frame with four mounting holes, clearance for minimum 1 inch thick 
insulation, minimum 3 inch travel. 
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PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine piping layout and notify the Architects/Engineers of additional anchors or 
expansion joints required to adequately protect system. 

B. Provide inspection services by flexible pipe manufacturer's representative for final 
installing and certify that installation is in accordance with manufacturer's 
recommendations and that connectors are performing satisfactorily. 

3.2 INSTALLATION 

A. Install Work in accordance with ASME B31.9. 

B. Install piping to allow for expansion and Contraction without stressing pipe, joints or 
connected equipment. 

C. Flexible piping shall not be used in concealed spaces.  Access panel shall be provided 
for concealed space installation. 

D. Provide support and anchors for controlling expansion and contraction of piping. Provide 
loops, pipe offsets, and swing joints, or expansion joints where required. Refer to Section 
23 05 29 for pipe hanger installation requirements. 

E. Provide grooved piping systems with minimum one joint per inch pipe diameter instead of 
flexible connector supported by vibration isolation. Grooved piping systems need not be 
anchored. 

F. Install flexible connectors at right angles to displacement.  Install one end immediately 
adjacent to isolated equipment and anchor other end. 

G. Provide expansion loops as per pipe manufacturers design guideline or as indicated on 
Drawings. Rigidly anchor pipe to building structure where necessary.  Provide pipe 
guides so that movement takes place along axis of pipe only. Rigidly anchor pipe to 
building structure to prevent stresses and transfer of loading to connected equipment. 

H. Install expansion compensating devices for PEX tubing in accordance with the 
manufacturer’s installation instructions.  

I. Coordinate with installation of piping seismic braces so they do not interfere with thermal 
expansion loop action or building joint loop action. 

END OF SECTION 22 05 16 
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SECTION 22 05 29 - PLUMBING HANGERS AND SUPPORTS 

 

PART 1 – GENERAL 

 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Provide a complete system of pipe hangers and supports for all plumbing and fire 
protection equipment and piping. 

1.3 DEFINITIONS 

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or 
assembly placed in spaces between and penetrations through building materials to arrest 
movement of fire, smoke, heat, and hot gases through fire rated construction. 

1.4 SUBMITTALS 

A. Product Data: 
1. Hangers and Supports: Submit manufacturers catalog data including load 

capacity. 
2. Firestopping: Submit data on product characteristics, performance and limitation 

criteria. 

B. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support 
hangers. Indicate calculations used to determine load carrying capacity of trapeze, 
multiple pipe, and riser support hangers.  

C. Manufacturer's Installation Instructions: 
1. Hangers and Supports: Submit special procedures and assembly of components. 
2. Firestopping: Submit preparation and installation instructions. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification. 

B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original packaging. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply firestopping materials when temperature of substrate material and ambient 
air is below 60 degrees Fahrenheit. 
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B. Maintain this minimum temperature before, during, and for minimum three (3) days after 
installation of firestopping materials. 

C. Provide ventilation in areas to receive solvent cured materials. 

PART 2 - PRODUCTS 

2.1 PIPE HANGERS AND SUPPORTS 

A. Manufacturers: 
1. Unistrut Corp. 
2. Erico Caddy. 
3. PHP System. 
4. Anvil/Anvil Strut. 
5. BLINE. 

B. Pipe Supports: 
1. Conform to MSS SP58. 
2. Hangers for Pipe sizes 1/2 to 1-1/2 inch: Carbon steel, adjustable swivel, split 

ring. 
3. Hangers for Pipe sizes two (2) inches and Larger: Carbon steel, adjustable, 

clevis. 
4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger 

rods. 
5. Wall Support for Pipe sizes three (3) inches and Smaller: Cast iron hook. 
6. Wall Support for Pipe sizes four (4) inches and Larger: Welded steel bracket and 

wrought steel clamp. 
7. Vertical Support: Steel riser clamp. 

a. Provide at all system stub-ups from below grade thru ground floor slab. 
8. Type 39, protection saddles if insulation without vapor barrier is indicated.  Fill 

interior voids with insulation that matches adjoining insulation. 
9. Type 40, protective shields on cold piping with vapor barrier.  Shields shall span 

an arc of 180 degrees. 
10. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 

concrete pier or steel support. 
11. Copper Pipe Support: Copper-plated, carbon-steel adjustable, ring. 
12. Non-metallic pipe support: Vinyl-coated Hangers. 
13. PEX Tube Support: CTS sized hangers or supports free of sharp edges. 
14. Galvanized steel to be used for outdoor installation. 

2.2 ACCESSORIES 

A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous 
threaded. 

B. Provide locking nuts on all rod extensions. 

C. Galvanized steel to be used for outdoor installation. 
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2.3 INSERTS 

A. Inserts: Malleable iron case of steel shell and expander plug for threaded connection with 
lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to 
suit threaded hanger rods. 

2.4 SLEEVES AND ESCUTCHEONS 

A. The Contractor shall furnish and set pipe sleeves and inserts for all work under this 
section and shall be responsible for their proper and permanent location.  In the event 
that failure to do so requires cutting and patching, the remedial work shall be the 
responsibility of the Contractor. 

B. All pipes passing through floors, walls or partitions shall be provided with sleeves having 
an internal diameter 1-1/2" (3/4" annular space) larger than the outside diameter of the 
pipe or insulation on covered lines, except as otherwise specified herein. 

C. Sleeves for Pipes through Non-fire Rated Floors and Walls: 18 gage thick galvanized 
steel. Sleeves for all pipes through walls, beams and partitions shall finish flush with the 
finish line of the walls, beams and partitions. 

D. Sleeves for all piping shall extend 1/2" above finish floor, (except where under partitions, 
the sleeves shall be flush with the bottom of the partition) and after the installation of pipe 
shall be packed and made watertight with fire stopping sealant to maintain separations 
and fire ratings. 

E. Where pipes pass under footings and through exterior walls, sleeves shall be of 
galvanized steel pipe and shall be not less than 4" larger than the pipe being sleeved.  
Sleeves shall be made watertight where passing through waterproofed surfaces, exterior 
wall, and floor slabs on grade.  Waterproofing shall be done by means of a steel slip on 
welding flange, continuously welded at the center of the sleeve and shall be painted with 
one coat of bitumastic paint inside and outside.  The space between sleeve and pipe 
shall be packed with oakum to within 2" of each face of the wall; (to within 2" of the top of 
sleeve at floors).  The remaining space shall be packed and made watertight with a 
waterproof mastic.  Mechanical expansion type rubber seals such as manufactured by 
Calpico Ind. and Thunderline Corporation are acceptable as alternate method of water 
proofing piping penetrations. 

F. Sleeves through floors or interior masonry walls shall be of galvanized steel pipe or 
wrought iron pipe size except where located in concealed pipe spaces where they may 
be of 22 gauge galvanized sheet steel if fire rating is maintained. 

G. Sleeves for piping to receive insulation shall be large enough to allow continuous 
insulation through sleeves. 

H. Spacing between or location of pipe sleeves in floor slabs, structural beams or structural 
walls shall be subject to the Structural Engineer’s approval. 

I. Where pipes pass under load bearing footings they shall pass through a coated steel 
pipe sleeve as described above and extend past a 45 degree line out from the bottom of 
the load bearing structure.  Concrete shall be used as backfill in the portions of trench 
within the 45 degree pressure line. 
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J. Provide chrome plated escutcheon plates on pipes passing through walls, floors, and 
ceilings exposed to view.  Escutcheons shall be of sufficient outside diameter to cover the 
sleeve opening and shall fit snugly around the insulated or bare pipe and to the wall, 
partition, floor or ceiling. Provide stainless steel sheet metal for exterior walls. Welded 
water ring sleeve shall be used on all exterior wall and floor penetrations. 

K. Sealant: Acrylic  

2.5 MECHANICAL SLEEVE SEALS 

A. Manufacturers: 
1. Thunderline Link-Seal, Inc., or approved equal. 

B. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber 
links shaped to continuously fill annular space between object and sleeve, connected 
with bolts and pressure plates causing rubber sealing elements to expand when 
tightened, providing watertight seal and electrical insulation. 

2.6 FORMED STEEL CHANNEL 

A. Manufacturers: 
1. Unistrut Corp., or approved equal. 

B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center. 

2.7 FIRESTOPPING 

A. Manufacturers: 
1. Dow Corning Corp. Model. 
2. 3M fire Protection Products Model. 

B. Product Description: Different types of products by multiple manufacturers are acceptable 
as required to meet specified system description and performance requirements; provide 
only one type for each similar application. 
1. Silicone Firestopping Elastomeric Firestopping: Multiple component silicone 

elastomeric compound and compatible silicone sealant. 
2. Foam Firestopping Compounds: Multiple component foam compound. 
3. Formulated Firestopping Compound of Incombustible Fibers: Formulated 

compound mixed with incombustible non-asbestos fibers. 
4. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffing 

insulation with silicone elastomer for smoke stopping. 
5. Mechanical Firestopping Device with Fillers: Mechanical device with 

incombustible fillers and silicone elastomer, covered with sheet stainless steel 
jacket, joined with collars, penetration sealed with flanged stops. 

6. Intumescent Firestopping: Intumescent putty compound which expands on 
exposure to surface heat gain. 

7. Firestop Pillows: Formed mineral fiber pillows. 

C. Color: Dark gray Black As selected from manufacturer’s full range of colors. 

D. Plastic Tube and Pipe: Ensure that the appropriate firestop assembly is used for plastic 
piping systems. Refer to manufacturer’s system selector for more information.  
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2.8 FIRESTOPPING ACCESSORIES 

A. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces 
and suitable for required fire ratings. 

B. Dam Material: Permanent: 
1. Mineral fiberboard. 
2. Mineral fiber matting. 
3. Sheet metal. 
4. Plywood or particle board. 
5. Alumina silicate fire board. 

C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and 
other devices required to position and retain materials in place. 

D. General: 
1. Furnish UL listed products or products tested by independent testing laboratory. 
2. Select products with rating not less than rating of wall or floor being penetrated. 

E. Non-Rated Surfaces: 
1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or 

ceiling plates for covering openings in occupied areas where piping is exposed. 
2. For exterior wall openings below grade, furnish mechanical sealing device to 

continuously fill annular space between piping and cored opening or water-stop 
type wall sleeve. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting 
bond of firestopping material. 

B. Remove incompatible materials affecting bond. 

C. Install backing or damming materials to arrest liquid material leakage. 

D. Do not drill or cut structural members. 

E. Do not crush insulation with pipe clamp. Provide high density pipe insulation to 
accommodate pipe clamp or hanger. 

F. Do not attach beam clamp on to bottom of steel joist. 

3.2 INSTALLATION - INSERTS 

A. Install inserts for placement in concrete forms. 

B. Install inserts for suspending hangers from reinforced concrete slabs and sides of 
reinforced concrete beams. 

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe four (4) 
inches and larger. 
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D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

E. Where inserts are omitted, drill through concrete slab from below and provide through-
bolt with recessed square steel plate and nut recessed into and grouted flush with slab. 

3.3 INSTALLATION - PIPE HANGERS AND SUPPORTS 

 
A. Install in accordance with MSS SP 58. 

 
B. Supports for Gas Piping: 

1. Horizontal supports for steel and copper gas piping, threaded or welded, are 
every six (6) feet for 1/2 inch, every eight (8) feet for 3/4 inch and one (1) inch, 
and every ten (10) feet for 1-1/4 inches or larger. 

2. Vertical supports for steel gas piping, threaded or welded, are every six (6) feet 
for 1/2 inch, eight (8) feet for 3/4 inch and one (1) inch, and every floor for 1-1/4 
inch and larger. 

C. Supports for Cast Iron Piping: 
1. Vertical Piping: 

a. Support vertical piping and tubing at base and at each floor. 
b. Secure vertical piping at sufficiently close intervals to keep the pipe in 

alignment and to support the weight of the pipe and its contents. Support 
stacks at their bases and at sufficient floor intervals to meet the 
requirements of local codes. Approved metal clamps or hangers should 
be used for this purpose. 

c. When vertical piping is to stand free of any support or if no structural 
element is available for support and stability during construction, secure 
the piping in its proper position by means of adequate stakes or braces 
fastened to the pipe. 

2. Horizontal Piping, Suspended: 
a. Support horizontal piping and fittings at sufficiently close intervals to 

maintain alignment and prevent sagging or grade reversal. Support each 
length of pipe by an approved hanger located not more than 18 inches 
from the joint. 

b. Support terminal ends of all horizontal runs or branches and each 
change of direction or alignment with an approved hanger. 

c. Provide hangers as necessary to provide alignment and grade. Provide 
hangers at each horizontal branch connection. Adequate provision 
should be made to prevent shear. Where pipe and fittings are suspended 
in excess of eighteen inches by means of non-rigid hangers, a sway 
bracing to be provided. 

d. An anchor or bracing to be provided on all storm drain pipe fittings. 
3. Place hangers within 12 inches of each horizontal elbow. 
4. Use hangers with 1-1/2 inch minimum vertical adjustment. 
5. Support horizontal cast iron pipe adjacent to each hub, with five (5) feet 

maximum spacing between hangers.  Support hubless cast iron at every other 
joint unless over four (4) feet then support at each joint.  Support copper every 
six (6) feet for 1-1/2 inch and smaller; every ten (10) feet for two (2) inches and 
larger. 

6. Support vertical piping at every floor. Support vertical cast iron pipe at each floor 
at hub. 

7. Where piping is installed in parallel and at same elevation, provide multiple pipe 
or trapeze hangers. 

8. Support riser piping independently of connected horizontal piping. 
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D. Supports for copper tubing:  
1. The following maximum horizontal spacing and minimum rod diameters: 

a. NPS 3/4 (DN 20) and Smaller:  60 inches (1500 mm) with 3/8-inch (10-
mm) rod. 

b. NPS 1 and NPS 1-1/4 (DN 25 and DN 32):  72 inches (1800 mm) with 
3/8-inch (10-mm) rod. 

c. NPS 1-1/2 and NPS 2 (DN 40 and DN 50):  96 inches (2400 mm) with 
3/8-inch (10-mm) rod. 

d. NPS 2-1/2 (DN 65):  108 inches (2700 mm) with 1/2-inch (13-mm) rod. 
e. NPS 3 to NPS 5 (DN 80 to DN 125):  10 feet (3 m) with 1/2-inch (13-mm) 

rod. 
f. NPS 6 (DN 150):  10 feet (3 m) with 5/8-inch (16-mm) rod. 
g. NPS 8 (DN 200):  10 feet (3 m) with 3/4-inch (19-mm) rod 

2. Install supports for vertical copper tubing every 10 feet (3 m). 
3. Support vertical piping and tubing at base and at each floor. 

E. Supports for steel piping: 
1. Install hangers for steel piping with the following maximum horizontal spacing 

and minimum rod diameters: 
a. NPS 1-1/4 (DN 32) and Smaller:  84 inches (2100 mm) with 3/8-inch (10-

mm) rod. 
b. NPS 1-1/2 (DN 40):  108 inches (2700 mm) with 3/8-inch (10-mm) rod. 
c. NPS 2 (DN 50):  10 feet (3 m) with 3/8-inch (10-mm) rod. 
d. NPS 2-1/2 (DN 65):  11 feet (3.4 m) with 1/2-inch (13-mm) rod. 
e. NPS 3 and NPS 3-1/2 (DN 80 and DN 90):  12 feet (3.7 m) with 1/2-inch 

(13-mm) rod. 
f. NPS 4 and NPS 5 (DN 100 and DN 125):  12 feet (3.7 m) with 5/8-inch 

(16-mm) rod. 
g. NPS 6 (DN 150):  12 feet (3.7 m) with 3/4-inch (19-mm) rod. 
h. NPS 8 to NPS 12 (DN 200 to DN 300):  12 feet (3.7 m) with 7/8-inch (22-

mm) rod. 
2. Install supports for vertical steel piping every 15 feet (4.5 m). 
3. Support vertical piping and tubing at base and at each floor. 

F. Supports for stainless-steel piping: 
1. Install hangers for stainless-steel piping with the following maximum horizontal 

spacing and minimum rod diameters: 
a. NPS 1-1/4 (DN 32) and Smaller:  84 inches (2100 mm) with 3/8-inch (10-

mm) rod. 
b. NPS 1-1/2 (DN 40):  108 inches (2700 mm) with 3/8-inch (10-mm) rod. 
c. NPS 2 (DN 50):  10 feet (3 m) with 3/8-inch (10-mm) rod. 
d. NPS 2-1/2 (DN 65):  11 feet (3.4 m) with 1/2-inch (13-mm) rod. 
e. NPS 3 and NPS 3-1/2 (DN 80 and DN 90):  12 feet (3.7 m) with 1/2-inch 

(13-mm) rod. 
f. NPS 4 and NPS 5 (DN 100 and DN 125):  12 feet (3.7 m) with 5/8-inch 

(16-mm) rod. 
g. NPS 6 (DN 150):  12 feet (3.7 m) with 3/4-inch (19-mm) rod. 
h. NPS 8 to NPS 12 (DN 200 to DN 300):  12 feet (3.7 m) with 7/8-inch (22-

mm) rod. 

2. Install supports for vertical steel piping every 15 feet (4.5 m). 

3. Support vertical piping and tubing at base and at each floor. 

G. Supports for CPVC piping: 
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1. Install vinyl-coated hangers for CPVC piping with the following maximum 
horizontal spacing and minimum rod diameters: 
a. NPS 1 (DN 25) and Smaller:  36 inches (900 mm) with 3/8-inch (10-mm) 

rod. 
b. NPS 1-1/4 to NPS 2 (DN 32 to DN 50):  48 inches (1200 mm) with 3/8-

inch (10-mm) rod. 
c. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90):  48 inches (1200 mm) with 

1/2-inch (13-mm) rod. 
d. NPS 4 and NPS 5 (DN 100 and DN 125):  48 inches (1200 mm) with 5/8-

inch (16-mm) rod. 
e. NPS 6 (DN 150):  48 inches (1200 mm) with 3/4-inch (19-mm) rod. 
f. NPS 8 (DN 200):  48 inches (1200 mm) with 7/8-inch (22-mm) rod. 

2. Install supports for vertical CPVC piping every 60 inches (1500 mm) for NPS 1 
(DN 25) and smaller, and every 72 inches (1800 mm) for NPS 1-1/4 (DN 32) and 
larger. 

3. Support vertical piping and tubing at base and at each floor. 

H. Supports for PEX tubing: 

1. Install vinyl-coated hangers for PEX piping with the following maximum 

horizontal spacing and minimum rod diameters: 
a. NPS 1 (DN 25) and Smaller:  32 inches (815 mm) with 3/8-inch (10-mm) 

rod. Or 

b. ¾” and smaller: 72 inches when a continuous support channel is used. 

c. 1” and larger: 96 inches when a continuous support channel is used. 

 
2. Support vertical piping and tubing at base and at each floor. 
3. Install hangers for vertical PEX piping every 48 inches (1200 mm). 
4. Install PEX tubing in accordance with the Uponor Plumbing Design Assistance 

Manual or the Uponor Professional Plumbing Installation Guide. 

I. Supports for PVC piping: 
1. Install vinyl-coated hangers for PVC piping with the following maximum horizontal 

spacing and minimum rod diameters: 
a. NPS 2 (DN 50) and Smaller:  48 inches (1200 mm) with 3/8-inch (10-

mm) rod. 
b. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90):  48 inches (1200 mm) with 

1/2-inch (13-mm) rod. 
c. NPS 4 and NPS 5 (DN 100 and DN 125):  48 inches (1200 mm) with 5/8-

inch (16-mm) rod. 
d. NPS 6 (DN 150):  48 inches (1200 mm) with 3/4-inch (19-mm) rod. 
e. NPS 8 (DN 200):  48 inches (1200 mm) with 7/8-inch (22-mm) rod. 

2. Install supports for vertical PVC piping every 48 inches (1200 mm). 
3. Support vertical piping and tubing at base and at each floor. 

J. Supports for PP piping: 
1. Install vinyl-coated hangers for PP piping with the following maximum horizontal 

spacing and minimum rod diameters: 
a. NPS 1 (DN 25) and Smaller:  36 inches (900 mm) with 3/8-inch (10-mm) 

rod. 
b. NPS 1-1/4 to NPS 2 (DN 32 to DN 50):  48 inches (1200 mm) with 3/8-

inch (10-mm) rod. 
c. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90):  48 inches (1200 mm) with 

1/2-inch (13-mm) rod. 
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d. NPS 4 and NPS 5 (DN 100 and DN 125):  48 inches (1200 mm) with 5/8-
inch (16-mm) rod. 

e. NPS 6 (DN 150):  48 inches (1200 mm) with 3/4-inch (19-mm) rod. 
f. NPS 8 (DN 200):  48 inches (1200 mm) with 7/8-inch (22-mm) rod 

2. Install supports for vertical PP piping every 60 inches (1500 mm) for NPS 1 
(DN 25) and smaller, and every 72 inches (1800 mm) for NPS 1-1/4 (DN 32) and 
larger. 

3. Support vertical piping and tubing at base and at each floor. 
4. Support piping and tubing not listed in this article according to MSS SP-69 and 

manufacturer's written instructions. 

K. Supports for insulated piping: 
1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project 
through insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger 
shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building 
services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier 
is indicated.  Fill interior voids with insulation that matches adjoining insulation. 
(Option:  Thermal-hanger shield inserts may be used.  Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipe is installed on rollers) 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  
Shields shall span an arc of 180 degrees. (Option:  Thermal-hanger shield inserts 
may be used.  Include steel weight-distribution plate for pipe NPS 4 (DN 100) 
and larger if pipe is installed on rollers) 

4. Shield Dimensions for Pipe:  Not less than the following: 
a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90):  12 inches (305 mm) long and 

0.048 inch (1.22 mm) thick. 
b. NPS 4 (DN 100):  12 inches (305 mm) long and 0.06 inch (1.52 mm) 

thick. 
c. NPS 5 and NPS 6 (DN 125 and DN 150):  18 inches (457 mm) long and 

0.06 inch (1.52 mm) thick. 
d. NPS 8 to NPS 14 (DN 200 to DN 350):  24 inches (610 mm) long and 

0.075 inch (1.91 mm) thick. 
e. NPS 16 to NPS 24 (DN 400 to DN 600):  24 inches (610 mm) long and 

0.105 inch (2.67 mm) thick. 
5. Thermal-Hanger Shields:  Install with insulation same thickness as piping 

insulation. 

L. Supports for Vertical-Piping 
1. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in 

piping system Sections, install the following types: 
a. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe 

risers NPS 3/4 to NPS 24 (DN 24 to DN 600). 
b. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe 

risers NPS 3/4 to NPS 24 (DN 20 to DN 600) if longer ends are required 
for riser clamps. 

M. Design hangers for pipe movement without disengagement of supported pipe. 

N. Provide clearance in hangers and from structure and other equipment for installation of 
insulation. 
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O. Install hangers with minimum 1/2 inch space between finished covering and adjacent 
work. 

3.4 INSTALLATION - SLEEVES 

A. Exterior watertight entries, such as grade beam, basement wall, sump wall etc.: Seal with 
mechanical sleeve seals. 

B. Set sleeves in position in forms. Provide reinforcing around sleeves. 

C. Size sleeves large enough to allow for movement due to expansion and contraction. 
Provide for continuous insulation wrapping. 

D. Extend sleeves through floors one (1) inch above finished floor level. Caulk sleeves. 

E. Where piping penetrates floor, ceiling, or wall, close off space between pipe or duct and 
adjacent work with firestopping insulation or caulk.  Firestopping required at all 
penetrations of rated floor and walls. 

F. Install chrome plated steel escutcheons at finished surfaces. 

3.5 INSTALLATION - FIRESTOPPING 

A. Install material at fire rated construction perimeters and openings containing penetrating 
sleeves, piping, ductwork, and other items, requiring firestopping. 

B. Apply primer where recommended by manufacturer for type of firestopping material and 
substrate involved, and as required for compliance with required fire ratings. 

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke 
rating.  Refer to Architectural drawings for location of all rated walls and floors. 

D. Fire Rated Surface: 
1. Seal opening at floor and wall as follows: 

a. Install sleeve through opening and extending beyond minimum of 1 inch 
on both sides of building element. 

b. Size sleeve allowing minimum of one (1) inch void between sleeve and 
building element. 

c. Pack void with backing material. 
d. Seal ends of sleeve with UL listed fire resistive silicone compound to 

meet fire rating of structure penetrated. 

E. Non-Rated Surfaces: 
1. Seal opening through non-fire rated wall, partition floor, ceiling, and roof opening 

as follows: 
a. Install sleeve through opening and extending beyond minimum of one (1) 

inch on both sides of building element. 
b. Size sleeve allowing minimum of one (1) inch void between sleeve and 

building element. 
c. Install type of sealant or caulk suitable for application. 

2. Install escutcheons where pipe, penetrates non-fire rated surfaces in occupied 
spaces. Occupied spaces include rooms with finished ceilings and where 
penetration occurs below finished ceiling. 
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3. Exterior wall openings below grade: Assemble rubber links of mechanical sealing 
device to size of piping and tighten in place, in accordance with manufacturer's 
instructions. 

END OF SECTION 22 05 29 



LEAF Engineers WFAC Black Box Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 - Issue for Construction June 14, 2024 
  

 

COMMISSIONING OF PLUMBING SYSTEMS 
22 08 00 - 1 

 

SECTION 22 08 00 - COMMISSIONING OF PLUMBING SYSTEMS 

 
PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

 A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 

1.2 DESCRIPTION 

 
A. The requirements of this Section apply to all sections of Division 22.  
B. This project will have selected building systems commissioned. The complete list of 

equipment and systems to be commissioned are specified in Section 01 91 00 GENERAL 
COMMISSIONING REQUIREMENTS. The commissioning process, which the Contractor 
is responsible to execute, is defined in Section 01 91 00 GENERAL COMMISSIONING 
REQUIREMENTS. A Commissioning Agent (CxA) appointed by the owner or owner’s 
representative. 

 
 

1.3 RELATED WORK 

 
A. Division 1 - GENERAL REQUIREMENTS. 
B. Section 01 09 00 - GENERAL COMMISSIONING REQUIREMENTS. 
C. Section 01 33 00 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES. 
 
 

1.4 SUMMARY 

 
A. This Section includes requirements for commissioning plumbing systems, subsystems 

and equipment.  This Section supplements the general requirements specified in Section 
01 91 00 General Commissioning Requirements. 

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more 
specifics regarding processes and procedures as well as roles and responsibilities for all 
Commissioning Team members. 

 
 

1.5 DEFINITIONS 

 
A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for       

definitions. 
   

 
1.6 COMMISSIONED SYSTEMS 

 
A. Commissioning of a system or systems specified in Division 22 is part of the construction 

process. Documentation and testing of these systems, as well as training of the Owner’s 
Operation and Maintenance personnel in accordance with the requirements of Section 01 
91 00 and of Division 22, is required in cooperation with the Owner and the 
Commissioning Agent.   
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B. The Plumbing systems commissioning will include the systems listed in Section 01 91 00 
General Commissioning Requirements: 

 
1.7 SUBMITTALS 

 
A. The commissioning process requires review of selected Submittals.  The Commissioning 

Agent will provide a list of submittals that will be reviewed by the Commissioning Agent.  
This list will be reviewed and approved by the OWNER prior to forwarding to the 
Contractor.  Refer to Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, and 
SAMPLES for further details.   

B. The commissioning process requires Submittal review simultaneously with engineering 
review. Specific submittal requirements related to the commissioning process are 
specified in Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS.  
 

PART 2 - PRODUCTS (Not Used) 
 
 

PART 3 – EXECUTION 

 
 
3.1 CONSTRUCTION INSPECTIONS 

 
A. Commissioning of the Building Plumbing Systems will require inspection of individual 

elements of the Plumbing construction throughout the construction period. The 
Contractor shall coordinate with the Commissioning Agent in accordance with Section 01 
91 00 and the Commissioning Plan to schedule inspections as required to support the 
commissioning process. 

 
 

3.2 PRE-FUNCTIONAL CHECKLISTS 

 
A. The Contractor shall complete Pre-Functional Checklists to verify systems, subsystems, 

and equipment installation is complete and systems are ready for Systems Functional 
Performance Testing. The Commissioning Agent will prepare Pre-Functional Checklists 
to be used to document equipment installation. The Contractor shall complete the 
checklists. Completed checklists shall be submitted to the OWNER and to the 
Commissioning Agent for review.  The Commissioning Agent may spot check a sample of 
completed checklists. If the Commissioning Agent determines that the information 
provided on the checklist is not accurate, the Commissioning Agent will return the 
marked-up checklist to the Contractor for correction and resubmission. If the 
Commissioning Agent determines that a significant number of completed checklists for 
similar equipment are not accurate, the Commissioning Agent will select a broader 
sample of checklists for review.  If the Commissioning Agent determines that a significant 
number of the broader sample of checklists is also inaccurate, all the checklists for the 
type of equipment will be returned to the Contractor for correction and resubmission.  
Refer to SECTION 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for 
submittal requirements for Pre-Functional Checklists, Equipment Startup Reports, and 
other commissioning documents. 

 
 

3.3 CONTRACTORS TESTS 

 
A. Contractor tests as required by other sections of Division 22 shall be scheduled and 

documented in accordance with Section 01 00 00 GENERAL REQUIREMENTS. All 
testing shall be incorporated into the project schedule. Contractor shall provide no less 
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than 7 calendar days’ notice of testing. The Commissioning Agent will witness selected 
Contractor tests at the sole discretion of the Commissioning Agent. Contractor tests shall 
be completed prior to scheduling Systems Functional Performance Testing.   

 
 

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING: 

   
A. The Commissioning Process includes Systems Functional Performance Testing that is 

intended to test systems functional performance under steady state conditions, to test 
system reaction to changes in operating conditions, and system performance under 
emergency conditions. The Commissioning Agent will prepare detailed Systems 
Functional Performance Test procedures for review and approval by the Resident 
Engineer. The Contractor shall review and comment on the tests prior to approval. The 
Contractor shall provide the required labor, materials, and test equipment identified in the 
test procedure to perform the tests. The Commissioning Agent will witness and document 
the testing. The Contractor shall sign the test reports to verify tests were performed. See 
Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS, for additional details. 

 
 

3.5 TRAINING OF OWNER PERSONNEL 

 
A. Training of the OWNER operation and maintenance personnel is required in cooperation 

with the Resident Engineer and Commissioning Agent. Provide competent, factory 
authorized personnel to provide instruction to operation and maintenance personnel 
concerning the location, operation, and troubleshooting of the installed systems.  
Contractor shall submit training agendas and trainer resumes in accordance with the 
requirements of Section 01 91 00. The instruction shall be scheduled in coordination with 
the Resident Engineer after submission and approval of formal training plans. Refer to 
Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS and Division 22 
Sections for additional Contractor training requirements. 

 

 

END OF SECTION 22 08 00 
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SECTION 22 11 16 - DOMESTIC WATER PIPING 

PART 1 – GENERAL 

 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. SECTION 22 05 00 – COMMON WORK RESULT FOR PLUMBING 

C. SECTION 22 05 16 – EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING 

D. SECTION 22 05 29 – PLUMBING PIPE HANGERS AND SUPPORTS 

E. SECTION 22 05 48 – VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING 
AND EQUIPMENT 

  

F. SECTION 22 05 48.13 – VIBRATION CONTROLS FOR PLUMBING PIPING AND 
EQUIPMENT 

1.3 SUMMARY 

A. Provide a complete domestic water piping system. 

B. Provide pressure gauge with all materials, equipment, appurtenances, accessories, 
connections, labor, etc. required and/or necessary to completely install, clean, inspect, 
adjust, test, and leave in safe and proper operating condition all systems. 

C. All materials and equipment for the potable water system shall meet the latest mandates 
and requirements for lead free required by law that goes into effect January 2014. 

1.4 SUBMITTALS 

A. Product Data: 
1. Piping: Submit data on pipe materials, fittings, and accessories. 
2. Valves: Submit manufacturers catalog information with valve data and ratings for 

each service. 
3. Gauge: Submit product description, model, dimensions, component sizes, rough-

in requirements, service sizes, and manufacturer instruction. 
4. Domestic Water Specialties: Submit manufacturers catalog information, 

component sizes, rough-in requirements, service sizes, and finishes. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Provide temporary end caps and closures on piping and fittings. Maintain in place until 
installation. 

B. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the work, and isolating parts of completed system. 
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1.6 ENVIRONMENTAL REQUIREMENTS 

A. Do not install underground piping when bedding is wet or frozen. 

1.7 EXTRA MATERIALS 

A. Furnish two (2) packing kits for each size valve and two (2) loose keys for outside 
hydrants. 

PART 2 - PRODUCTS 

2.1 PIPE MATERIALS 

A. Products and materials listed herein are for references of approved materials.  

B. Unless noted otherwise, the contract documents (schedule sheet) will specify the 
products and materials that are to be used for this project. 

2.2 WATER PIPING, BELOW GRADE 

A. Copper Tubing: ASTM B88, Type K. 
1. Fittings: ASME B16.22 wrought copper and bronze. 
2. Joints: AWS A5.8, BCuP silver braze. 

B. PEX-a Tubing: ASTM F876/F877, AWWA C904 
1. Fittings: ASTM F1960 engineered polymer and lead-free brass. 
2. Joints: ASTM F1960 cold expansion with PEX reinforcing ring. 

2.3 WATER PIPING, ABOVE GRADE  

A. Copper Tubing 6” and smaller:  ASTM B88, Type L hard drawn.  
1. Fittings:  ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and 

bronze. 
2. Joints:  

a. Solder, lead free, ASTM B32, 95-5TA (tin-antimony), or tin and silver, 

with melting range 430 to 535 degrees F.  [Braze, AWS A5.8 BCuP 

silver/phosphorus/copper alloy with melting range 1190 to 1480 degrees 

F.] 

b. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 
c. Appurtenances for Grooved-End Copper Tubing: 

1) Manufacturers:  Subject to compliance with requirements, 
provide products from the following or approved equal: 
a) Victaulic 

2) Bronze Fittings for Grooved-End, Copper Tubing:  ASTM B 75 
copper tube or ASTM B 584 bronze castings. 

3) Mechanical Couplings for Grooved-End Copper Tubing: 
a) Copper-tube dimensions and design similar to AWWA 

C606. 

b) Ferrous housing sections. 

c) EPDM-rubber gaskets suitable for hot and cold water. 

d) Bolts and nuts. 

e) Minimum Pressure Rating:  300 psig. 



LEAF Engineers WFAC Black Box Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 - Issue for Construction June 14, 2024 
  

 

DOMESTIC WATER PIPING  
22 11 16 - 3  

3. At the contractor’s option, Press connection copper fittings manufactured by an 
approved manufacturer or approved equal will be acceptable.  Building services 
piping –20 degrees to +250 degrees up to 200 PSI.  Fittings shall comply with 
NSF-61, CSA, UPC.  Seals shall be made of EPDM material and manufactured 
with an inboard bead design.  The fittings shall include the Smart Connect 
feature to identify unpressed connections during system testing. All fittings shall 
be installed in accordance with the manufacturer’s installation instructions and 
according to local plumbing and mechanical codes. 

a. Approved manufacturer(s): 

1) Nibco 

2) Viega 

B. CPVC:  Pipe and fittings shall be manufactured from virgin rigid CPVC (chlorinated 
polyvinyl chloride) vinyl compounds with a cell class per ASTM D 1784 and listed by ICC 
to ASTM E84, similar to SPEARS EVERTUFF CTS or approved equal.  
1. Pipe & Fittings = ASTM D 2846.  All pipe and fittings shall be manufactured in the 

United States and shall conform to National Sanitation Foundation (NSF) 
Standards 14 and 61. 

2. Joints = ASTM F 493, solvent cements for CPVC pipe and fittings. 
3. Installations = Comply with the latest installation instructions published by 

manufacturer and shall conform to all applicable plumbing, fire and building code 
requirements.  The system shall be protected from chemical agents, fire stopping 
materials, thread sealant, plasticized-vinyl products or other aggressive chemical 
agents not compatible with CPVC compounds. 

4. The system shall be hydrostatically tested after installation.    

C. Pipe 2” and smaller (NON-EXPOSED): PEX-a (Engel-Method Crosslinked Polyethylene) 
Piping: ASTM F 876 and F877 (CAN/CSA-B137.5) by Uponor and tested for compliance 
by an independent third party agency.  
1. Type: Wirsbo AQUAPEX. Standard grade hydrostatic design and pressure 

ratings from PPI. Fire-rated assembly listings in accordance with ANSI/UL 263. 
2. Fittings: elbows, adapters, couplings, plugs, tees and multi-port tees (1/2 inch 

through 3 inch nominal pipe size): ASTM F1960 cold-expansion fitting 
manufactured from the following material types: 
a. UNS No. C69300 Lead-free (LF) Brass 
b. UNS No. C27453 Lead-free (LF) Brass 
c. 20% glass-filled polysulfone as specified in ASTM D 6394 
d. Unreinforced polysulfone (group 01, class 1, grade 2) as specified in 

ASTM D 6394 
e. Polyphenylsulfone (group 03, class 1, grade 2) as specified in ASTM D 

6394 
f. Blend of polyphenylsulfone (55-80%) and unreinforced polysulfone 

(rem.) as specified in ASTM D 6394 
g. Reinforcing cold-expansion rings shall be manufactured from the same 

source as PEX-a piping manufacturer and marked "F1960" 
3. Accessories: Angle stops and straight stops that are compatible with PEX tubing 

are supplied by the PEX tubing manufacturer. Bend supports designed for 
maintaining tight radius bends are supplied by the PEX tubing manufacturer. 
ProPEX expander tool to install the ASTM F1960 compatible fittings are supplied 
by the PEX tubing manufacturer. The tubing manufacturer provides clips and/or 
PEX rails for supporting tubing runs. All horizontal tubing hangers and riser 
clamps are epoxy-coated material. 
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4. X rails for supporting tubing runs. All horizontal tubing hangers and riser clamps 
are epoxy-coated material. 

5. PEX-to-Metal Transition Fittings: 
a. Manufacturers: Provide fittings from the same manufacturer of the piping. 
b. PEX-a to Threaded Brass Transition: One-piece brass fitting with male or 

female threaded adapter and ASTM F 1960 cold-expansion end, with 
PEX-a reinforcing cold-expansion ring. 

c. PEX-a to Brass Sweat Transition: One-piece brass fitting with sweat 
adapter and ASTM F 1960 cold-expansion end, with PEX-a reinforcing 
cold-expansion ring. 

d. PEX-a to Flange Transition: Two-piece fitting with one steel flange 
conforming to ASME B 16.5and one lead free (LF) brass adapter 
conforming to ASTM F 1960. 

e. PEX-a to Groove Transition: One-piece lead free (LF) brass fitting with 
one CSA B242-05 groove end in either iron pipe size (IPS) or copper 
tube size (CTS) and one ASTM F1960 cold-expansion end, with PEX-a 
reinforcing cold-expansion ring. 

f. PEX-a to Water Meter Transition: Two-piece fitting with one NPSM union 
thread and one ASTM F 1960 cold-expansion end, with PEX-a 
reinforcing cold-expansion ring. 

g. PEX-a to Copper Press Transition: One-piece lead free (LF) brass fitting 
with one ASME B16.51 copper press end and one ASTM F1960 cold-
expansion end, with PEX-a reinforcing cold-expansion ring. 

6. PEX-to-Thermoplastic Transition Fittings: 
a. PEX-a to CPVC Transition: Thermoplastic fitting with one spigot or 

socket end and one ASTM F 1960 cold-expansion end, with PEX-a 
reinforcing cold-expansion ring. 

D. PEX-a Tubing 3” : ASTM F876/F877  
1. Fittings: ASTM F1960 engineered polymer and lead-free brass. 
2. Joints: ASTM F1960 cold expansion with PEX reinforcing ring. 
3. Basis of design Uponor AquaPEX pipe and ProPEX engineered polymer or lead-

free brass fittings. All fittings shall be installed in accordance with the 
manufacturer’s installation instructions and according to local plumbing and 
mechanical codes.  

2.4 FLANGES, UNIONS, AND COUPLINGS 

A. Pipe Size two (2) inches and Smaller: 
1. Ferrous pipe: Class 150 malleable iron threaded unions. 
2. Copper tube and pipe: Class 150 bronze unions with soldered joints. 

B. Pipe Size 2-1/2 inches and Larger: 
1. Ferrous pipe: Class 150 malleable iron threaded or forged steel slip-on flanges; 

preformed neoprene gaskets (Victaulic split ring flange is not allowed). 
2. Copper tube and pipe: Class 150 slip-on bronze flanges; preformed neoprene 

gaskets. 
3. PEX-a tube and pipe: Class 150 ASME B16.5 flanges; ASTM F1960 joints. 
 

2.5 GALVANIC PROTECTION  

A. Dissimilar piping material connections shall not be made without an approved dielectric 
union. 
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B. Dielectric Connections:  
1. Two (2) inches and smaller union with galvanized or plated steel threaded end, 

copper solder end, water impervious isolation barrier. Provide Watts Series 
LF3001A or an approved equal. 

2. 2-1/2 inches and larger, forged steel flanges, screwed neck, 1/16 inch thick 
preformed neoprene gasket.  

2.6 VALVES 

A. General 
1. Valves shall be located to permit easy operation, replacement and repair.  They 

shall be installed where shown on the Drawings, or as herein specified.  
2. Control valves shall be provided for the domestic hot and cold water supply to all 

risers and specific areas such as restrooms, fixture groups, shock absorbers, 
equipment, hose bibbs and wall hydrants, food service areas and building 
separations.  Valves shall be located in back-of-house or service areas with 
access panels or above lay-in ceilings.  No access panels will be permitted in 
public spaces with gypsum ceilings.  

B. Ball Valves: 
1. Manufacturers:  

a. NIBCO INC. 

b. Milwaukee. 

c. Apollo. 

d. Bray. 

e. Kitz. 

f. Jomar 
2. Two (2) inches and Smaller: Nibco S/T-585-80-LF, full-port, MSS SP 110, Class 

150, 600 psi CWP, silicon bronze, or DZR Brass, two piece body, Stainless steel 
ball, teflon seats and stuffing box ring, blow-out proof stem, lever handle with 
balancing stops, solder or threaded ends. No Lead. 

3. Where piping is insulated, ball valves shall be equipped with two (2) inch 
extended handles of non-thermal conductive CPVC material that meets UL 2043 
approved for inside air plenum.  Also provide a protective sleeve that allows 
operation of the valve without breaking the vapor seal or disturbing the insulation.  
Memory stops, which are fully adjustable after insulation is applied, shall be 
included. 

4. Ball valves installed outdoors or in-ground shall have stainless steel handle. 
5. Ball Valves for PEX-a Two (2) inches and smaller: NSF 359, Class 150, 250 psi 

CWP, forged brass, two piece body, brass ball, Teflon (PTFE) seats, blow-out 
proof stem, lever handle, ASTM F1960 ends. No Lead. Basis of design Uponor 
Lead-free Commercial Ball Valves. 

6. Provide stem extensions of a non-thermal conducting material for valves in 
insulated lines to allow unobstructed operation. 

7. Provide memory stops on all ball valves installed in domestic hot water return 
lines. Memory stops shall be adjustable after pipe insulation is applied. 

C. Shut-off Valves: 

1. Manufacturers:  
a. NIBCO INC. 

b. Milwaukee. 

c. Apollo. 

d. Bray. 
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e. Kitz. 

2. Line Shut-Off Valves 2-1/2” to 3” where system operating pressure will not 
exceed 300 p.s.i.g. shall be 300 WOG LEAD-FREE ductile iron body with non-
rising stem, ductile iron wheel handle, bronze stem and flange ends. Acceptable 
valves are Nibco F-619-RWS, or approved equivalent model by Kitz, Bray, 
Milwaukee, or Apollo. 

3. Line Shut-Off Valves 4” and larger where system operating pressure will not 
exceed 300 p.s.i.g. shall be 300 CWP ductile iron body gate valve with non rising 
stem, resilient wedge, flange ends, EPDM liner and seal. Acceptable valves are 
NIBCO Model F-619-RWS/SON, or approved equal. 

4. Provide stem extensions of a non-thermal conducting material for valves in 
insulated lines to allow unobstructed operation.  

D. Swing Check Valves: 
1. Manufacturers:  

a. NIBCO INC. 

b. Milwaukee. 

c. Apollo. 

d. Kitz. 
2. Two (2) inches and Smaller: Nibco S-413-LF Series, class 125, MSS SP 80, 

silicon bronze body, stainless steel and PTFE disc, and soldered ends.  No Lead. 
3. 2-1/2 inches and Larger: NIBCO INC. F918-SS Series, MSS SP 71, cast iron 

body, stainless steel fitted, stainless steel disc, flanged ends.  No Lead. 

E. Balancing Valves (Hot Water Recirculation) 
1. Balancing valves shall be venturi orifice type, bronze or brass body with brass or 

chrome ball, a minimum of two differential pressure read-out ports, 300 psi 
maximum working pressure.  A compatible positive shutoff ball valve with 
memory stop is to be provided if not included with the balancing valve assembly.  

2. Balancing valves shall be Flow Design Incorporated (FDI) model AC or MC or 
approved equal by ITT or Bell and Gossett. 

3. Ball valves are not acceptable for balancing the hot water return system. 

 

2.7 STRAINERS 

A. Manufacturer: NIBCO INC., Mueller Steam Specialty, or approved equal. 

B. Two (2) inches and Smaller: Threaded bronze body for 200 psi CWP, Y pattern with 1/32 
inch stainless steel perforated screen. NIBCO INC., 221 Series. 

C. 2-1/2 and Larger: Class 125, flanged iron body, Y pattern with 1/16-inch stainless steel 
perforated screen.  NIBCO INC., F-721 Series. 

D. Lead Free. 

2.8 GAGES AND TAPS 

A. Manufacturers: For portable water system (Lead Free) 
1. Weiss 
2. Marsh Bellofram 
3. Weksler 
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4. Dwyer 

B. Gage: ASME B40.1, UL 404 with bourdon tube, rotary brass movement, brass socket, 
front calibration adjustment, black scale on white background. 
 
1. Case: Stainless steel. 
2. Bourdon Tube: Phosphor bronze. 
3. Dial Size: 4-1/2 diameter. 
4. Mid-Scale Accuracy: One (1) percent. 
5. Scale: Psi. 

C. Needle Valve: Brass, 1/4 inch NPT for minimum 300 psi. 

D. Ball Valve: Brass 1/4 inch NPT for 250 psi. 

E. Pulsation Damper: Pressure snubber, brass with 1/4 inch NPT connections. 

F. Siphon: Brass, 1/4 inch NPT angle or straight pattern. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify excavations are to required grade, dry, and not over-excavated. 

3.2 PREPARATION 

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe. 

B. Remove scale and dirt, on inside and outside, before assembly. 

3.3 INSTALLATION - BURIED PIPING SYSTEMS 

A. Verify connection size, location, and invert are as indicated on Drawings. 

B. Establish elevations of buried piping with not less than two (2) feet of cover. 

C. Establish minimum separation from other services piping in accordance with code. 

D. Remove scale and dirt on inside of piping before assembly. 

E. Install pipe on prepared bedding. 

F. Route pipe in straight line. 

G. Install pipe to allow for expansion and contraction without stressing pipe or joints. 

H. Do not use lead bearing solder materials. 

I. Pipe Cover and Backfilling: 
1. After hydrostatic test, evenly backfill entire trench width by hand placing backfill 

material and hand tamping in four (4) inches compacted layers to 12 inches 
minimum cover over top of jacket. Compact to 95 percent maximum density. 
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2. Evenly and continuously backfill remaining trench depth in uniform layers with 
backfill material. 

3. Do not use wheeled or tracked vehicles for tamping. 

J. Provide tracer wire for all piping routed below slab locate wire leads in accessible location 
for use in future line trouble shooting. 

3.4 INSTALLATION - ABOVE GROUND PIPING 

A. Insulate all piping installed in exterior walls, above food service areas, and any area 
exposed to temperatures below 40 degrees Fahrenheit. 

B. Install non-conducting dielectric connections wherever jointing dissimilar metals. 

C. Insulate all domestic hot water supply and return lines. 

D. Install piping to maintain headroom without interfering with use of space or taking more 
space than necessary. 

E. Group piping whenever practical at common elevations. 

F. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment. Refer to Section 22 05 16. 

G. Provide expansion tank for each domestic water heater, install per manufacturer's 
recommendations. 

H. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings. Refer to Section 22 05 29. 

I. Provide access where valves and fittings are not accessible. Coordinate size and location 
of access doors with Architect. 

J. Establish elevations of buried piping outside the building to obtain not less than one (1) 
foot of cover. 

K. Where pipe support members are welded to structural building framing, scrape, brush 
clean, and apply one coat of zinc rich primer to welding. 

L. Install water piping in accordance with ASME B31.9. 

M. Sleeve pipes passing through partitions, walls and floors.  

N. Install unions downstream of valves and at equipment or apparatus connections. 

O. Install valves with stems upright or horizontal, not inverted. 

P. Install brass male adapters each side of valves in copper piped system. Solder adapters 
to pipe. 

Q. Install ball valves for shut-off and to isolate equipment at branch to each fixture bank and 
at each plumbing appliance or water heater. 
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R. Provide check valves on discharge of all water circulating pumps. 

S. Install potable water protection devices on plumbing lines where contamination of 
domestic water may occur; on boiler feed water lines, janitor rooms, fire sprinkler 
systems, premise isolation, irrigation systems, flush valves, interior and exterior hose 
bibs. 

T. Pipe relief from valves, back-flow preventers and drains to nearest floor drain. 

U. Install water hammer arrestors complete with accessible isolation valve on hot and cold 
water supply piping to all equipment with solenoid valves. 

V. Route all domestic water piping inside building in climate controlled space not subject to 
freezing. 

W. Do not use lead bearing solder materials. 

X. In natatorium, including equipment rooms, all exposed plumbing piping shall be insulated 
and protected by a complete aluminum jacketing system.  Refer to Section 23 07 16 for 
specification on jacketing. Provide color coded, printed pipe label 10’ on center identifying 
pipe service type (gas, domestic water, storm water, etc.). 

Y. Provide chrome-plated floor and ceiling plates around pipes exposed to view when 
passing through walls, floors, partitions, or ceilings in finished areas.  Size plates to fit 
pipe or insulation and lock in place. 

Z. Comply with manufacturer's product data, including product technical bulletins, 
installation instructions and design drawings, including the following. 

AA. Press-Connect Joints for Copper Tubing:  Join copper tube and press-connect fittings 
with tools recommended by fitting manufacturer. 

BB. Pipe Joint Construction: PEX-a Connections: Install per manufacturer's 
recommendations. Use manufacturer-recommended cold-expansion tool for ASTM F 
1960 connections. 

CC. Lead Free. 

3.5 INSTALLATION - SERVICE CONNECTIONS 

A. At each incoming water service line provide approved reduced pressure back-flow 
preventer. Coordinate with division 23 to install gas flow meter provided by division 23 
and install by this contractor. 

B. Provide a cast iron sleeve around service main to six (6) inches above floor and six (6) 
inches minimum below grade beam.  Size for minimum of two (2) inches of loose batt 
insulation stuffing. 

C. Optionally, where building structural components permit, water service entrance may be 
composed of a single extended 90 degree fitting of fabricated 304 stainless steel tubing, 
maximum Working pressure of 175 psi with grooved-end connection on the outlet 
(building) side and a cast iron pipe size coupler on the underground (inlet) side. 
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3.6 INSTALLATION - BACKFLOW PREVENTERS  

A. Provide at each make up connection to a hot water boiler, cooling tower, chilled water 
system, kitchen equipment, and at each piece of equipment requiring a make-up 
connection. 

B. Provide at water supply to fire protection system. 

C. Provide a floor drain within six (6) feet of each backflow preventer. 

D. Backflow preventer shall be certified by Contractor. 

E. Lead Free. 

3.7 INSTALLATION – PRESSURE GAGES 

A. Install pressure gages for each pump, locate taps before strainers and on suction and 
discharge of pump; pipe to gage. 

B. Install gage taps in piping with isolation valves. 

C. Install pressure gages at main water entry. Provide needle valve or ball valve to isolate 
each gage. Extend nipples to allow clearance from insulation. 

D. Install gage in piping to each inlet and outlet of water heater. 

E. Install gage in piping to each end of backflow preventer. 

F. Install gage in piping to each end of double check valves.  

G. Install gage in piping to each inlet and outlet of water softener. 

H. Install gage in piping to each inlet of water filter. 

I. Install gage in piping to each inlet of commercial dishwasher machine. 

3.8 DOMESTIC HOT WATER SYSTEM BALANCING 

A. The test and balance contractor shall provide testing, adjusting and balancing of the hot 
water system, once the system is fully installed and operational.  Preliminary and final 
reports shall be prepared and issued to the General Contractor, Architect and Engineer. 

B. Preparation of the hot water system for balancing: 

 
1. Confirm outlet temperature of the system at water heaters and/or storage tanks. 
2. Verify recirculation pump operation and rotation. 
3. Confirm/adjust setpoint of each individual riser balancing valve to flow a minimum 

of 0.5 gpm or as otherwise noted on the documents. 

C. The test and balance report shall indicate the following: 

 
1. Pressure, temperature and flow in gpm at the discharge side of each balancing 

valve referencing the valve tag number. 
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2. Pressure, temperature and flow in gpm at the suction side of each recirculating 
pump. 

D. Copies of the final approved balancing report are to be included in the O and M manuals 
as noted in “Permits” under Part 1 of Section 22 05 00. 

3.9 FIELD QUALITY CONTROL 

A. Pressure test all domestic water piping. 

B. After installation and prior to backfill or cover-up, rinse piping system of particulate 
contaminants, cap and subject to static water pressure of 125 psig for four (4) hours. 

C. Repair leaks and defects and re-test any portion of piping system that fails. 

D. Provide written test report including date and time of test, pass or fail indication, summary 
of remedial work required and date and time of each re-test. 

E. Installers for PEX-a piping shall have completed the applicable training courses per 
manufacturer’s requirements.  

F. Cleaning of piping systems:  
1. General cleaning of piping systems:   Purge pipe of construction debris and 

contamination before placing the systems in service.  Provide and install 
temporary connections as required to clean, purge, and circulate. 

2. Install temporary strainers at the inlet of pumps and other equipment as 
necessary where permanent strainers are not indicated.  Keep strainers in 
service until the equipment has been tested, then remove either entire strainer or 
straining element only. 

3. Phase One:  Initial flushing of system.   
a. Remove loose dirt, mill scale, weld beads, rust and other deleterious 

substance without damage to system components.  Open valves, drains, 
vents and strainers at all system levels during flushing procedures.  
Flush until “potable water clear” and particles larger than 5 microns are 
removed. 

b. Connect dead-end supply and return headers, even if not shown on the 
drawings, and provide terminal drains in bottom of pipe end caps or blind 
flanges. 

4. Phase Two:  Cleaning of Piping Systems: 
a. Remove, without chemical or mechanical damage to any system 

component, adherent dirt (organic soil), oil, grease, (hydrocarbons), 
soldering flux, mill varnish, piping compounds, rust (iron oxide), and 
other deleterious substances not removed by initial flushing. 

b. Flush system and replace with clean water. 
5. Phase Three:  Final flushing and rinsing: 

a. Flush and rinse until “potable water clear” and particles larger than 5 
microns are removed.  Operate valves to dislodge any debris in valve 
body.  Dispose of water in approved manner. 

6. Submit status reports upon completion of each phase of work on each system. 

G. Branch Connections: 
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1. Pipe 2” and smaller.  For threaded piping, use straight size reducing tee.  When 
branch is small than header, a nipple and reducing coupling or swagged nipple 
may be used. 

H. 2-1/2” through 36”.  For welding piping, when branch size is the same as header size, 
use welding tee.  Use Weld-o-let when branch is smaller than header.  For threaded 
branch connections, use 3000 lb. full coupling or Thread-o-let welded to header. 

I. See section 220500 for additional requirements. 

END OF SECTION 22 11 16 
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SECTION 22 13 16 - SANITARY WASTE AND VENT PIPING 

 

PART 1 – GENERAL 

 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. SECTION 22 05 00 – COMMON WORK RESULT FOR PLUMBING 

C. SECTION 22 05 16 – EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING 

D. SECTION 22 05 29 – PLUMBING PIPE HANGERS AND SUPPORTS 

E. SECTION 22 05 48 – VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING 
AND EQUIPMENT 

  

F. SECTION 22 05 48.13 – VIBRATION CONTROLS FOR PLUMBING PIPING AND 
EQUIPMENT 

1.3 SUMMARY 

A. Provide a complete sanitary drainage system. 

1.4 SUBMITTALS 

A. Product Data: 
1. Piping: Submit data on pipe materials, fittings, and accessories. 
2. Sanitary Drainage Specialties: Submit manufacturers catalog information, 

component sizes, rough-in requirements, service sizes, and finishes. 

B. Manufacturer's Installation Instructions: Submit installation instructions for material and 
equipment. 

C. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.5 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of equipment and clean-outs. 

B. Operation and Maintenance Data: Submit frequency of treatment required for 
interceptors. Include spare parts lists, exploded assembly views for pumps and 
equipment. 

1.6 QUALITY ASSURANCE 

A. Perform Work in accordance with the plumbing code. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the work, and isolating parts of completed system. 

1.8 ENVIRONMENTAL REQUIREMENTS 

A. Do not install underground piping when bedding is wet or frozen. 

PART 2 - PRODUCTS 

2.1 PIPE MATERIALS 

A. Products and materials listed herein are for references of approved materials.  

B. Unless noted otherwise, the contract documents (schedule sheet) will specify the 
products and materials that are to be used for this project. 

2.2 SANITARY SEWER PIPING, BELOW GRADE 

A. PVC Pipe 
1. Provide a complete system of solid wall schedule 40 PVC DWV piping with 

solvent welded joints. 
2. Solvent welded joints shall conform to IAPMP installation standards IS-9. 
3. Provide tracer wire at all under slab piping and wire terminate at building exit.  

Wire to be 12AWG, green insulation, and copper conductor.  Provide cast 
junction box flush with finished grade permanently labeled “Tracer Wire”.  Extend 
wire from exit point around all non-metallic piping to properly line, coordinate 
installation with Civil contractor. 

4. Pipe and fittings shall conform to ASTM D 1784, AST D 1785, ASTM D 2665, 
ASTM D 3311, and NPS standard 14 & 61. 

B. Cast Iron Pipe (Hub):  
1. ASTM – A 74,  hub and spigot DWV pipe and fittings with neoprene compression 

gasket joints for all buried pipe. Cast iron soil pipe, fittings and hub gaskets shall 
be manufactured by Tyler Pipe, AB & I foundry or Charlotte Pipe and Foundry. All 
cast iron pipe and fittings shall be of the same manufacturer. 

C. Cast Iron Pipe (No Hub):  
1. ASTM A888 and CISPI 301, hub-less, service weight and marked with the 

collective trademark of the CISPI and listed by NSF International (first 15’-0” 
section of dishwasher waste grease waste pipe):  

2. Fittings: No hub cast iron fittings per CISPI 301 and ASTM A888. 
3. Joints: Neoprene gaskets and stainless steel clamp-and-shield assemblies 

conforming to ASTM C564. Heavy duty couplings are required on no-hub 
systems at the base of stack and vertical to horizontal offsets and shall conform 
to the requirements of ASTM C1540 and shall be type 304 stainless steel 
shielded couplings with stainless steel worm gear clamps, 15 psi working 
pressure. 
a. Acceptable Manufacturers:  Ideal Tridon or Husky SD-4000. 
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2.3 SANITARY SEWER PIPING, ABOVE GRADE 

A. Manufacturers 
1. AB&I 
2. Charlotte Pipe and Foundry Co. 
3. Tyler Pipe/Soil Division 

B. Cast Iron Pipe: ASTM A888 and CISPI 301, hub-less, service weight and marked with the 
collective trademark of the CISPI and listed by NSF International. 
1. Fittings: No hub cast iron fittings per CISPI 301 and ASTM A888. 
2. Joints: Neoprene gaskets and stainless steel clamp-and-shield assemblies 

conforming to ASTM C564. Heavy duty couplings are required on no-hub 
systems at the base of stack and vertical to horizontal offsets and shall conform 
to the requirements of ASTM C1540 and shall be type 304 stainless steel 
shielded couplings with stainless steel worm gear clamps, 15 psi working 
pressure. 
a. Acceptable Manufacturers:  Ideal Tridon or Husky SD-4000. 

3. Transition coupling: No hub cast iron pipe to PVC use Husky SD 4200 transition 
coupling. 

2.4 VENT PIPING, ABOVE GRADE 

A. Manufacturers 
1. AB&I 
2. Charlotte Pipe and Foundry Co. 
3. Tyler Pipe/Soil Division 

B. Cast Iron Pipe: ASTM A888 and CISPI 301, hub-less, service weight and marked with the 
collective trademark of the CISPI and listed by NSF International. 
1. Fittings: No hub cast iron fittings per CISPI 301 and ASTM A888. 
2. Joints: Neoprene gaskets and stainless steel clamp-and-shield assemblies 

conforming to ASTM C564. Heavy duty couplings are required on no-hub 
systems at the base of stack and vertical to horizontal offsets and shall conform 
to the requirements of ASTM C1540 and shall be type 304 stainless steel 
shielded couplings with stainless steel worm gear clamps, 15 psi working 
pressure. 

a. Acceptable Manufacturers:  Ideal Tridon, Tyler Wide Body or 
Husky HD-2000. 

2.5 VENT PIPING, BELOW GRADE 

A. Use same as Sanitary Sewer Piping, Below Grade. 

 

PART 3 - EXECUTION 

3.1 FLOOR DRAINS 

A. Provide floor drain, including sanitary waste and vent piping, where indicated on drawings 
and at each toilet room containing two (2) or more water closets or a combination of one 
(1) water closet and one (1) urinal. 
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B. Coordinate the exact location of all floor drains with Architectural Drawings prior to rough-
in.  Ensure drains are located at low points(s) of floor slope. 

3.2 PREPARATION 

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe. 

B. Coordinate the exact location of all floor drains with architectural drawings prior to rough-
in.  Ensure drains are located at low point(s) of floor slope. 

C. Remove scale and dirt, on inside and outside, before assembly. 

3.3 INSTALLATION - BURIED PIPING SYSTEMS 

A. Verify connection size, location, and invert as indicated on Drawings. 

B. Establish minimum separation from other services piping in accordance with code. 

C. Remove scale and dirt on inside of piping before assembly. 

D. Install with a uniform slope of not less than 1/4 of an inch per foot.  

E. Install pipe on prepared bedding of bank sand, minimum of 2” depth on bottom of trench 
up to centerline of pipe. 

F. Route pipe in straight line. 

G. Excavation: 
1. Excavate trenches for underground piping to the required depth to ensure two (2) 

foot minimum coverage over piping. 
2. Cut the bottom of the trench or excavation to uniform grade. 
3. Lay out alignment of pipe trenches to avoid obstructions.  Assure that proposed 

route of pipe will not interfere with building foundation before any cutting is 
begun.  Should interference be found, contact the Architect/Engineer before 
proceeding. 

H. Pipe Cover and Backfilling: 
1. Backfill shall not be placed until the work has been inspected, tested, and 

approved.  Complete backfill to the surface of natural ground or to the lines and 
grades shown on drawings.  Except where special materials are requested, use 
suitable friable soils from other excavation as backfill material.  Do not use peat, 
silt, muck, debris or other organic materials.  Deposit backfill in uniform layers 
and compact each layer as specified in Division 2. 

2. Compacting Backfill.  Place material in uniform layers of prescribed maximum 
thickness and wet or dry the material to optimum moisture content.  Compact 
with power-driven tampers to the prescribed density.  Place regular backfill in 
eight (8) inch maximum layers, loose measure.  Compact to not less than 95% of 
maximum soil density as determined by ASTM D-698 Standard Proctor. 

3. PVC-piping shall be installed per the requirements of ASTM D 2321, which 
details the trench width per pipe size, bedding depth, backfill and compaction, as 
well as other factors. Calculating maximum burial depths for flexible piping 
requires the use of external loading software, additional information and free 

software is available at www.uni-bell.org. 
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4. Restoration.  Compact backfill, where trenching or excavation is required in 
improved areas such as pavements, walks, and similar areas, to a condition 
equal to the adjacent undisturbed earth, and restore surface of the area to the 
condition existing prior to trenching or excavating operation. 

I. Disposal of excess material: 
1. Remove excess excavation material or material unsuitable for backfill.  Excess 

material can be spread on grade, or shall be removed from site as directed by 
Owner/Architect. 

J. Provide tracer wire for all piping routed below slab locate wire leads in accessible location 
for use in future line trouble shooting. 

3.4 INSTALLATION - ABOVE GROUND PIPING 

A. Establish invert elevations, slopes for drainage to 1/8 inch per foot (one (1) percent) 
minimum. Maintain gradients. 

B. Provide and installed cleanout as required by code and local AHJ. 

C. Furnish and install cleanouts in soil and waste lines as required by Code and/or job 
conditions, as shown on the Drawings and as follows:  At or near the end of each branch 
and main drainage line, horizontal lines at intervals as required by code.  All cleanouts 
shall be readily accessible, with plugs easily removable for cleanout lines. Cleanouts at 
the base of vertical piping shall be held within 2'-0" from finished floor unless otherwise 
indicated. 

D. Install a floor clean out according to the following; 
1. Not more than 40’ apart in all horizontal drain lines. 
2. At each change of direction greater than 45 Deg. 
3. At the base of each waste or soil stack. 
4. Install floor cleanouts at elevation to accommodate finished floor. 
5. Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout 

plugs with mixture of graphite and linseed oil. Provide clearances at cleanout for 
snaking drainage system. 

6. Provide Wye cleanouts with long sweeps turned up to elevated floor conditions 
for cleanout openings at floor drain waist lines. 

E. Install a wall cleanout according to the following: 
1. Install a wall cleanout at every sanitary piping within wet wall chase for all urinals.  

Wall cleanout shall be flush with exterior side of wall 
2. Provide full size wall cleanouts at end of run and on soil stack at ganged toilets 

were pipes penetrate the slab including water closets, lavatories and EDF’s. 
3.  

F. Install a exterior cleanout according to the following: 
1. Encase exterior cleanouts in concrete flush with grade. 
2. Provide double cleanouts where building sanitary sewer system and civil sewage 

system intersect. 
3.  

G. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 
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H. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular 
to walls. 

I. Install piping to maintain headroom. Do not spread piping, conserve space. 

J. Group piping whenever practical at common elevations. 

K. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment.  

L. Provide clearance in hangers and from structure and other equipment for installation of 
insulation.  

M. Provide access where valves and fittings are not accessible. Coordinate size and location 
of access doors with Architect. 

N. Install piping penetrating roofed areas to maintain integrity of roof assembly. 

O. Where pipe support members are welded to structural building framing, scrape, brush 
clean, and apply one coat of zinc rich primer to welding. 

P. Burred ends of all pipe and tubing shall be reamed to the bore of the pipe or tube and all 
chips shall be removed before installation. 

Q. Install bell and spigot pipe with bell end upstream. 

R. Sleeve pipes passing through partitions, walls and floors. 

S. Support cast iron drainage piping at every joint. 

T. Water test all piping per code.  

U. Insulate all above slab horizontal sanitary waste piping carrying air-conditioning 
condensate with fiberglass insulation with jacket from floor drain, including traps, all the 
way to change in direction to vertical. 

V. Slope all vent piping to allow for drainage. 

W. Provide and install a floor sink next to each HVAC air handling unit, pump, expansion 
tank, and every piece of HVAC equipment requiring condensate removal in every 
mechanical room. 

X. Drainage-waste-vent copper pipe and fittings for waste stub-outs for all fixture locations. 

Y. PVC-piping is a combustible material per ASTM E 136 and shall not be installed in return 
air plenums unless it is fire wrapped to meet all the requirements of ASTM E 84 test 
protocol with a flame spread index of 25 and a developed smoke spread of 50 or less. 

3.5 RODDING SEWERS 

A. All sanitary soil and waste lines, both in the building and out, shall be rodded out after 
completions of the installation. 
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B. This Work shall be done, as part of the contract, to make certain that all lines are clear, 
and any obstruction that may be discovered shall be removed immediately. Rodding shall 
be accomplished by utilizing a rotary cutter, which shall be full size of pipe being cleaned.  
Rodding operations shall be witnessed by Owner’s field representative. Submit a 
certificate of completion to owner. 

3.6 FIELD QUALITY CONTROL 

A. Separate trenches for water lines, sanitary, storm, and gas piping. 

B. Piping shall be labeled along entire length; indicating size, class, material specification, 
manufacturers name, and country of origin. 

C. Piping and fittings resting on ground is unacceptable.  Keep products covered.  Provide 
temporary end caps and closures on piping and fittings. 

D. Foreign pipe and fittings unacceptable. 

E. Prior to cover up water pipe, sanitary pipe, and gas piping shall be pressure tested.  
Tests shall be witnessed by consultant and owner.  Notify owner 48 hours prior to test.  
Test shall be witnessed by client plumbing technician. 

F. The inside of all sanitary lines shall be video recorded with a camera and witnessed by 
owner to first outside manhole.  Provide tape and/or DVD upon closeout of project.  If any 
obstructions are found they shall be removed and the line shall be videoed again to show 
the blockage has been cleared. 

G. For additions and renovations, use camera to locate routing of underslab lines. 

H. Upon completion of the sanitary piping system, the contractor shall notify engineer and 
owner to observe a smoke test of the system.  Smoke testing shall be performed on 
sanitary piping system twice during construction. 

 

END OF SECTION 22 13 16 
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SECTION 22 30 00 - PLUMBING EQUIPMENT 
 

PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

B. SECTION 22 05 00 – COMMON WORK RESULT FOR PLUMBING 

C. SECTION 22 05 16 – EXPANSION FITTINGS AND LOOPS FOR PLUMBING PIPING 

D. SECTION 22 05 29 – PLUMBING PIPE HANGERS AND SUPPORTS 

E. SECTION 22 05 48 – VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING 
AND EQUIPMENT 

F. SECTION 22 05 48.13 – VIBRATION CONTROLS FOR PLUMBING PIPING AND 
EQUIPMENT 

 

1.2 SUMMARY 

A. Provide a complete installation for each equipment type listed in this section. 

B. Section Includes:  
1. ELEVATOR SUMP PUMP (ESP-1) - Standard 

 

1.3 SUBMITTALS 

A. Product Data: Submit complete manufacturer's specification pages for each piece of 
equipment.  Submit dimensioned drawings of water heaters indicating components and 
connections to other equipment and piping. Indicate pump type, capacity and power 
requirements. Submit certified pump curves showing pump performance characteristics 
with pump and system operating point plotted. Include NPSH curve when applicable. 
Submit electrical characteristics and connection locations. 

B. Manufacturer's Installation Instructions: Submit mounting and support requirements. 

C. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Accept all equipment on site in original labeled cartons. Inspect for damage. 

B. Protect heat exchangers and tanks with temporary inlet and outlet caps. Maintain caps in 
place until installation. 
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1.5 EXTRA MATERIALS 

A. Furnish two pump seals. 

 

PART 2 - PRODUCTS 

2.1  

2.21 ELEVATOR SUMP PUMP (ESP-1) - Standard 

AA..  General:  Submersible type, complete with manual switch and magnetic starter. 

BB..  Pump; Cast iron, bronze fitted, with stainless steel shaft.  Oil-less sleeve guide bearings, 
semi-open impeller, expansion joints at discharge column. 

CC..  Motor:  Constructed to operate continuously without overheating while submerged, built-
in automatic reset thermal protection, cord length as required. 

DD..  High Water Alarm:  Provide high water alarm assembly consisting of Mercoid #41 alarm 
switch in basin and 24-volt transformer with six (6) inch bell, auxiliary alarm contacts, and 
silence button in a NEMA II panel located as indicated on drawings.  Provide engraved 
lamacoid plate on panel face lettered. 

EE..  Characteristics:        Sump Pump  
  
GPM  50 
Head in Feet  20 
Minimum Horsepower  1/2 
Maximum RPM  1750 
Voltage / Phase Ref: Electrical 
Manufacturer Aurora 

FF..  Manufacturer:  Aurora as indicated or comparable model by Gould, Stancor, Pacific, 
Hydromatic Paco. 

2.25  AIR COMPRESSOR  

AA..  (AC-1): Champion Model No. VR5-12 (5HP/460/3/60) with vertical 120-gallon receiver 
with R-15B compressor capable of delivering 17CFM @ 175 PSIG. Unit to be furnished 
with Model No. CGD-25A1 air dryer (115/1/60) with a flow capacity of 25 CFM.  
Coordinate with Electrical for electrical requirements.  Provide unit with all motor control 
components including starter. 

BB..  Accessories: 
1. Inlet-Air Filter: Combination inlet-air filter-silencer, suitable for remote installation, 

for each air compressor.  
a. Construction:  Weatherproof housing for replaceable, dry-type filter 

element, with silencer tubes or other method of sound reduction. 
b. Capacity:  Match capacity of air compressor, with filter having collection 

efficiency of 99 percent retention of particles larger than 10 micrometers. 
2. Flexible Connectors:  
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a. Manufacturers:  Subject to compliance with requirements, provide 
products by one of the following: 
(1) Flex-Hose Co., Inc. 
(2) Flexicraft Industries. 
(3) Hyspan Precision Products, Inc. 
(4) Mercer Rubber Co. 
(5) Metraflex, Inc. 
(6) Proco Products, Inc. 
(7) Unaflex, Inc. 
(8) efacqc 

b. Stainless-Steel-Hose Flexible Pipe Connectors:  Corrugated-stainless-
steel tubing with stainless-steel wire-braid covering and ends welded to 
inner tubing. 
(1) Working-Pressure Rating: [ 200 psig] [250 psig] minimum. 
(2) End Connections, NPS 2 and Smaller:  Threaded steel pipe 

nipple. 
(3) End Connections, NPS 2-1/2 and Larger:  Flanged steel nipple 

3. Filters: (10 scum – 170 SCFM) 
a. Mechanical Filters:  Two-stage, mechanical-separation-type, air-line 

filters.  Equip with deflector plates, resin-impregnated-ribbon-type filters 
with edge filtration and drain cock. [ Include mounting bracket if wall 
mounting is indicated.] 

b. Coalescing Filters/Regulator:  Coalescing type with activated carbon 
capable of removing water and oil aerosols; with color-change dye to 
indicate when carbon is saturated and warning light to indicate when 
selected maximum pressure drop has been exceeded. [ Include 
mounting bracket if wall mounting is indicated.] 

2.26 OVERHEAD AIR HOSE REEL (HR-1) 

AA..  Overhead air hose reel with 50’ ½” air hose.  Model: Balcrank 2111-036.. 

2.27 BACKFLOW PREVENTERS 

AA..  Reduced Pressure Backflow Preventers 
1. Comply with ASSE 1013. 
2. Bronze body, with bronze internal parts and stainless-steel springs. 
3. Two independently operating, spring loaded check valves; diaphragm type 

differential pressure relief valve located between check valves; third check valve 
opening under back pressure in case of diaphragm failure; non-threaded vent 
outlet; assembled with two gate valves, strainer, and four test cocks. 

4. Manufacturers:   
a. Febco 825Y. 
b. Hersey FRP II 
c. Wilkins 975. 
d. Watts Series LF909, or approved equal 

BB..  Double Check Valve Assemblies:  
1. Comply with ASSE 1012. 
2. Bronze body with corrosion resistant internal parts and stainless-steel springs; 

two independently operating check valves with intermediate atmospheric vent. 
3. Dual Check Valve with Atmospheric Vent shall be installed at referenced cross-

connections. Valve shall feature stainless steel and rubber internals protected by 
an integral strainer. Primary check shall be rubber to rubber seated, backed by 
the secondary check with rubber to metal seating. 
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4. Manufacturers:   
a. Febco 815. 
b. Hersey BCP 
c. Wilkins 760. 
d. Watts Series 9D or approved equal. 

CC..  Dual Check Valves: 
1. Comply with ANSI/NSF Standard 18, Manual Food and Beverage Dispensing 

Equipment. (ASSE 1022 Approved Dual Check Valve). 
2. Body and adapters are of 316 stainless steel construction and all rubber 

components comply with FDA food additive regulations.  
3. All materials in contact with the potable water are in compliance with the 

requirements of the Safe Drinking Water Act, Public Law 93-523, National Interim 
Primary Drinking Water Regulations.  

4. Manufacturers:   
a. Wilkins 740. 
b. Watts Model SD-2/9BD, or approved equal 

DD..  Lead Free 

2.28 WATER PRESSURE REGULATING VALVES 

AA..  Low to Moderate Flow Systems (Less Than 70 GPM) and Individual Equipment 
1. Sizes 1/2" through 2" 
2. All bronze body 
3. 0.25% maximum weighted average lead content 
4. Integral stainless-steel strainer screen 
5. Built-in bypass check valve 
6. FDA approved elastomers 
7. Renewable seat 
8. Union end connection 
9. Rated for water temperature up to 180°F and minimum 300 psi inlet pressure. 

Provide model with inlet pressure rating, reduced pressure range and factory 
preset outlet pressure as scheduled on Contract Drawings. 

10. Manufactured by Wilkins Series 600XL or approved equal by Watts 

BB..  Large Demand Systems 
1. Sizes 1-1/4” through 2 - ASTM B62 bronze body 
2. Sizes 2-1/2” and larger - ASTM A536 ductile iron body 
3. Pressure reducing pilot control 
4. Stainless steel disc guide, seat and bearing cover 
5. Stainless steel stem, nut and spring 
6. FDA approved Nylon reinforced Buna-N rubber diaphragm 
7. Provide model(s) with size, temperature range, inlet pressure rating, reduced 

pressure range, outlet pressure and options as scheduled on Contract Drawings. 
8. Cla-Val Company Series 90 or approved equal by Watts 

2.29 WATER HAMMER ARRESTORS 

AA..  Manufacturers:  Watts Series LF15M2 Series or approved equal. 

BB..  ANSI A112.26.1; copper construction, piston type sized in accordance with PDI WH-201. 

CC..  Pre-charged suitable for operation in temperature range 33 to 180 degrees Fahrenheit 
and maximum 150 psi working pressure. 
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DD..  Access Panel: Acorn Model 8292 or approved equal. 

EE..  Lead Free. 

2.30 FLOW METER 

AA..  Water meter 
1. Provide clamp-on ultrasonic water flow meter at the main water point of entry or 

as indicated on plan. 
2. Provide Onicon F-4300 meter with the followings. 

a. Accuracy +/- 1.0% of reading from 1.6 ft/s to 20 ft/s 
b. Repeatability +/- 0.25 % of reading 
c. Bi-directional flow range of 1.6 to 40 ft/s 
d. Process pipe-wall temperature: 32°F to140°F 
e. Power supply: 120VAC , 60 Hz, 10 VA max. .(provide transformer as 

needed) 
f. Output signals: 

(1) 4-20 mA DC current output  

(2) Pulse (configurable) 

(3) Relay (configurable) 
g. Digital communications: RS-232, RS-485, Modbus RTU 
h. Materials: 

(1) Enclosure NEMA 4X 

(2) Transducers IP68 (Encapsulated) 
i. Standard cable length: 25 ft (9 m), Maximum cable length: 100 ft (30 m) 

3. Acceptable Manufacturers: 
a. Sierra  
b. Siemens   
c. Dynasonics 
d. Onicon 

BB..  Natural/Propane gas meter 
1. Provide insert mass flow meter at the main water point of entry or as indicated on 

plan. 
2. Provide Onicon F-5500 meter with the followings. 

a. Accuracy +/- 0.5% of reading from 0.16 ft/s to 20 ft/s 
b. Repeatability +/- 0.25 % of reading 
c. Bi-directional flow range of 0.16 to 40 ft/s 
d. Process pipe-wall temperature: 32°F to140°F 
e. Input power: 12-28 VDC, 6 W min. 
f. Power supply: 120VAC , 60 Hz, 10 VA max.(provide transformer as 

needed) 
g. Output signals: 

(1) 4-20 mA DC current output  

(2) Pulse (configurable) 

(3) Relay (configurable) 
h. Digital communications: RS-232, RS-485, Modbus RTU 
i. Materials: 

(1) Enclosure NEMA 4X 

(2) Transducers IP68 (Encapsulated) 
j. Standard cable length: 15 ft (9 m), Maximum cable length: 100 ft (30 m) 

3. Acceptable Manufacturers: 
a. Sierra  
b. Thermal Instrument Co.   
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c. Dynasonics 
d. Onicon 

CC..  Blowdown meter 
1. Provide 2” stainless steel water flow meter with pulse output at the cooling tower 

blow down line or as indicated on plan. 
2. Provide PRM # WM200SSVX meter with the followings. 

a. Accuracy +/- 5.0% of transitional flow and +/- 2.0% normal flow 
b. Process pipe-wall temperature: 32°F to104°F 
c. Flow range: 2-100 GPM. 
d. Output signals: 

(1) Pulse (configurable) 
e. Materials: 

(1) 304 Stainless steel 

(2) Seal: Viton 
f. Standard cable length: 10 ft (9 m), Maximum cable length 

3. Acceptable Manufacturers: 
a. Stenner  
b. EKM   
c. Carlon Meter 
d. PRM  

DD..  Warranty 
1. Products are warranted to be free from defects in material and workmanship and 

will be repaired or replaced at no charge to the owner, provided return or 
rejection of product is made within a reasonable period but no longer than one 
(1) year for calibration and non-calibration defects, from date of delivery 

2.31 TEMPERATURE INSTRUMENTS 

A. Manufacturer: Trerice, Taylor, Marsh, Weksler, Marshalltown, Weiss, or Miljoco. 

B. Thermometer Wells. 
1. Brass or type 300 stainless steel. Machined bar stock, 1-piece construction.  
2. Where installed in insulated piping or vessels, provide with extension neck to 
match insulation thickness.  
3. Provide metal-to-metal contact with bulb chamber for maximum sensitivity. 
4.  Wells shall be sized to extend a minimum of 50% into pipe 

2.32 ELECTRICAL CHARACTERISTICS AND COMPONENTS 

AA..  Coordinate required voltage, wire size and over current device size with electrical 
drawings.  Contractor shall provide all electrical connections per manufacturer's 
installation instructions. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

AA..  Install equipment on concrete housekeeping pad, minimum 4 inches high and six (6) 
inches larger than water heater base on each side. Refer to Section 03 30 00 

BB..  Install water heater with the followings. 
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1. Maintain manufacturer's recommended clearances around and over water 
heaters. 

2. Connect natural gas piping in accordance with NFPA 54. 

3. Provide water heater pan beneath all water heaters with 3/4-inch drain to nearest 
floor sink. 

4. Connect natural gas piping to water heater, full size of water heater gas train 
inlet. Arrange piping with clearances for burner removal and service. 

5. Install the following piping accessories.  

a. On supply: 

(1) Thermometer well and thermometer. 

(2) Strainer. 

(3) Pressure gage. 

(4) Shutoff valve. 

(5) Diaphragm-type expansion tank 

b. On return: 

(1) Thermometer well and thermometer. 

(2) Pressure gage. 

(3) Shutoff valve. 

6. Install the following piping accessories on natural gas piping connections.  

a. Strainer. 

b. Pressure gage. 

c. Shutoff valve. 

d. Pressure reducing valve. 

7. Install discharge piping from relief valves and drain valves to nearest floor drain. 

8. Install circulator and diaphragm expansion tank on water heater. 

9. Install water heater trim and accessories furnished loose for field mounting. 

10. Install electrical devices furnished loose for field mounting. 

11. Install control wiring between water heater control panel and field mounted 
control devices. 
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12. On gas-fired equipment connect flue to water heater outlet, full size of outlet. 

13. Provide factory start-up and demonstration, including operating instructions for all 
gas-fired water heaters. Schedule training sessions with Architect and Owner's 
representative.  Provide certification letter from manufacturer indicating water 
heater is installed in accordance with manufacturer's instructions. 

CC..  Circulating Pump Installation: Provide line sized isolating valve and strainer on suction 
and line sized soft seated check valve and balancing valve on discharge. 

1. Install the following piping accessories.  

a. On supply: 

(1) Pressure gage. 

(2) Shutoff valve. 

(3) Check valve. 

b. On return: 

(1) Thermometer well and thermometer. 

(2) Timer. 

(3) Pressure gage. 

(4) Shutoff valve. 

DD..  Water softener: Install system components according to manufacturer’s published 
recommendations and pipe as indicated on Drawings. Care shall be exercised in 
fabricating plumbing lines to avoid all cross connections eliminate the possibility of water 
contamination.  

1. Provide and install double check valve assembly backflow prevention on the 
potable water line serving the water softener downstream of all potable water 
connections serving any other outlets or equipment. 

2. Backflow preventers shall be duplexed where located within lines serving in-
patient areas, critical research areas, and/or any area or equipment where un-
interruptible (twenty-four hour) water service is required. 

3. Provide a physical air gap of at least two times the diameter of the softener 
equipment drain piping discharging into a floor drain/sink receptor. 

4. Provide for the service of a competent supervising agent from the water softener 
manufacturer to inspect the completed installation, start the water softening 
system in operation and acquaint the operators with the proper operation and 
maintenance of the equipment. 

EE..  Backflow Preventers and Vacuum Breakers. 
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1. Isolate all non-potable water requirements from the building domestic water 
system with backflow prevention device manufactured and certified for the 
particular application. 

2. Pipe relief from backflow preventer indirectly to drain of sufficient size to 
evacuate maximum flow discharge. 

3. Backflow preventers shall be duplexed full-size where located within domestic 
water lines serving in-patient areas, critical research areas, and/or any area or 
equipment where un-interruptible (24 hour) water service is required. 

4. Test ports shall not be located more than 72 inches above finished floor or 
permanent platform. 

5. Do not install vacuum breakers or backflow preventers above equipment, above 
ceilings, concealed within walls, or areas where water leakage can cause 
damage. 

6. Install a strainer immediately upstream of each vacuum breaker and backflow 
preventer. 

FF..  Water Hammer Arrestors (Hydraulic Shock Absorbers). 

1. Provide hydraulic shock absorbers in cold and hot water supply lines to each 
fixture branch, battery of fixtures and at each automatic, solenoid-operated or 
quick-closing valve serving equipment.  

2. Locate and size hydraulic shock absorbers in accordance with PDI-WH-201 
Standard and manufacturer’s published recommendations. 

3. Install hydraulic shock absorbers with clearances to allow inspection, removal 
and replacement. Provide access panels where required. 

GG..  Water Pressure Regulating Valves. 

1. Provide isolation valve, strainer and pressure gauge immediately upstream of 
each pressure regulating valve. 

2. Provide pressure gauge and isolation valve immediately downstream of each 
pressure regulating valve. 

3. Installation shall allow sufficient access to and space around components for 
adjustments and servicing. 

4. Provide services of a direct factory representative for start-up service, inspection 
and necessary adjustments for all large demand regulators 

HH..  Grease traps shall be cleaned and pumped prior to substantial completion. Interior joints 
shall be properly sealed. 

II..  Install diaphragm-type expansion tank on cold water supply line. 

JJ..  Install flow meter on cold water supply line and gas line at point of entry. Coordinate with 
div. 23 (BAS) for signal output and div. 26 for power requirements.  
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KK..  Sewer and Sump pump Discharge Piping:  

1. Factory or field fabricated, galvanized, ASTM A53/A 53M, Schedule 40, steel 
pipe with ASME B16.1, Class125, cast-iron flange and flanged fittings or ASME 
B16.4, Class 125, gray iron threaded fittings. 

2. Underground piping shall be Copper Tubing: ASTM B88, Type K. Fittings: ASME 
B16.22 wrought copper and bronze. Joints: AWS A5.8, BCuP silver braze.  

 
 

END OF SECTION 22 30 00 
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  SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Provide all work for mechanical, plumbing and fire protection systems required in the 
project to be properly installed, tested, and performing their intended function. 

1.3 QUALITY ASSURANCE 

A. Perform all work in accordance with the latest edition of the applicable codes, 
specifications, local ordinances, industry standards, utility company regulations, 
nationally accepted codes. 

B. All materials and distribution, and utilization equipment shall be UL Listed. 

C. All equipment and materials shall be new, unused and of United States Domestic 

manufacture unless approved otherwise by engineer or owner. 

D. Eliminate any abnormal sources of noise that are considered by the Architect or Engineer 

not to be an inherent part of the systems as designed without additional cost to the 

Owner. 

1.4 COORDINATION WITH OTHER TRADES 

A. Coordinate the work of this division with all other divisions to ensure that all components 
of the mechanical, plumbing and fire protection system will be installed at the proper time 
and fit the available space. 

B. Locate and size all openings in work of other trades required for the proper installation of 
the mechanical, plumbing and fire protection system components. 

C. Make all mechanical, plumbing and fire protection connections to all equipment furnished 
by this division and as required by any other division. 

D. Electrical wiring, control equipment and motor starters indicated on the electrical 
drawings, except items otherwise specifically noted, shall be furnished, and installed by 
the electrical trades. Items of electrical control equipment specifically mentioned to be 
furnished by the mechanical trades, either in these specifications or on the mechanical 
drawings, shall be furnished, mounted, and wired by this trade unless where otherwise 
specified in Division 26 or noted on the electrical drawings to be by the electrical trades.  
All wiring shall be in accordance with all requirements of the electrical Sections of these 
specifications. 

E. Any changes or additions required by specific equipment furnished shall be the complete 
responsibility of the Contractor furnishing the equipment. All controllers furnished with 
mechanical equipment shall have overload protection in all phases. It shall be the 
responsibility of each subcontractor furnishing motors and devices to advise Electrical 
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Contractor of exact function of systems to assure proper type of starter with correct 
number auxiliary contacts for proper operation of the system. 

F. The mechanical trades shall coordinate with the electrical contractor to ensure that all 
required components of control work are included and fully understood. No additional 
cost shall accrue to the Owner as a result of lack of such coordination. 

G. The design of the electrical systems is based on the mechanical equipment scheduled 
and shown on the drawings. Where changes or substitutions are made that involve 
additional electrical work (larger-size motors, larger number of motors, additional wiring of 
equipment, etc.), the mechanical contractor shall be responsible for added cost and 
coordination with the electrical subcontractor. The mechanical contractor shall pay the 
electrical trades for the cost of the additional work and materials except for changes by 
addendum. 

H. Motor control equipment which is furnished loose under Division 23 shall be delivered to 
the Electrical Contractor at the site for custody, erection in place, and wiring as specified. 

I. Smoke detection systems will be furnished and installed under Division 26 – electrical.  
Coordinate locations with Electrical Contractor. 

 

1.5 DRAWINGS 

 

A. The drawings are schematic in nature but show the various components of the systems 
approximately to scale and attempt to indicate how they are to be integrated with other 
parts of the building.  Determine exact locations by review of equipment manufacturer's 
data, by job site measurements, by checking the requirements of other trades, and by 
reviewing all Contract Documents. The size of the mechanical, plumbing and fire 
protection equipment indicated on the Drawings may be based on the dimensions of a 
particular manufacturer. While other listed manufacturers may be acceptable, it is the 
responsibility of the Contractor to determine if the equipment that the Contractor 
proposes to furnish will fit in the space. The drawings are not intended to show exact 
locations of pipes and ducts, or to indicate all offsets and fittings or supports, but rather to 
indicate approximate layout. 

 
B. The mechanical, plumbing and fire protection Drawings are necessarily diagrammatic in 

character and cannot show every connection in detail in its exact location. These details 
are subject to the requirements of ordinances and also structural and architectural 
conditions.  The Contractor shall carefully investigate structural and finish conditions and 
shall coordinate the separate trades in order to avoid interference between the various 
phases of work.  Work shall be laid out so that it will be concealed in furred chases and 
suspended ceilings, etc., in finished portions of the building, unless specifically noted to 
be exposed.  Work shall be installed to avoid crippling of structural members.  All 
exposed work shall be installed parallel or perpendicular to the lines of the building 
unless otherwise noted.  

 
C. When the mechanical, electrical, plumbing and fire protection Drawings do not give exact 

details as to the elevation of pipe, conduit, and ducts, physically arrange the systems to 
fit in the space available at the elevations intended with the proper grades for the 
functioning of the system involved.  Exposed piping and ductwork are generally intended 
to be installed true and square to the building construction and located as high as 
possible against the structure in a neat and workmanlike manner.  The Drawings do not 
show all required offsets and their location details.  Work shall be concealed in all 
finished areas. 
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1.6 SUBMITTALS 
 

A. Provide shop drawings and complete product data as indicated in each specification 
section. 

 
B. Coordination Drawings: Using the mechanical ductwork shop drawings as a basis, 

provide a composite set of AutoCAD drawings in which the major mechanical, plumbing 
and fire protection equipment, ductwork and piping are superimposed on the architectural 
reflected ceiling plan and structural framing plan.  Include spot elevations of bottom of 
steel along with finished ceiling height.  Prepare at 1/8-inch scale or larger, one drawing 
per building area. Provide 1/4-inch scale enlargements of locations where special 
attention to rough-in dimensions as required to ensure all systems will fit within the 
available space.  Obtain approval of coordination drawings prior to duct fabrication and 
mechanical system hanger rough-ins. 

 
C. Shop Drawings will be reviewed and returned to the Contractor with one of the following 

categories: 
 

1. Reviewed: No further submittal action is required.  Submittal to be included in O 
& M Manual. 

 
2. Revise and Resubmit: Contractor to resubmit submittal as indicated in 

comments section of Engineer's Submittal Cover Letter.   
 
3. Rejected: Contractor to resubmit new submittal when alternate or substitution is 

not approved and be required to furnished product named in Specification and or 
Drawings. 

 
4. Furnish as Corrected: Contractor to submit letter verifying that required 

corrections noted on Engineer's Submittal Cover Letter have been received and 
complied with by manufacturer. If equipment on site is not in compliance with 
corrections noted, contractor shall be responsible for the cost of removing and 
replacing equipment.  

 
D. Materials and equipment which are purchased or installed without Submittal review and 

approval will be removed and replaced with specified equipment at Contractor's expense. 
 
E. Provide a specification review that consists of a copy of related specification section with 

notations indicating compliance or deviation with each element of specification. 
 

1.7 SUBSTITUTIONS OF PRODUCTS 
 

A. The products described in the Proposal Documents establish a standard of required 
function, dimension, appearance, and quality to be met by any proposed substitution. The 
materials and equipment named in, and the procedures covered by these specifications 
have been selected as a standard because of quality, particular suitability, or record of 
satisfactory performance. It is not intended to preclude the use of equal or better 
materials or equipment provided that same meets the requirements of the particular 
project and is approved in an Addendum as a substitution prior to the submission of 
proposals. 
 

B. No substitution will be considered prior to receipt of proposals unless written request for 
approval has been received by the Architect and Engineer at a minimum of seven (7) 
business days prior to the date for receipt of proposals. Each such request shall include a 
specification line by line review annotated to certify compliance, the name of the 
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manufacturer and model, material or equipment for which it is to be substituted and a 
complete description of the proposed substitute including dimensional drawings, 
cutsheets, performance and test data and any other information necessary for an 
evaluation. The Engineers decision of approval or disapproval of a proposed substitution 
shall be final. 
 

C. If the Engineer approves any proposed substitution prior to receipt of proposals, such 
approval will be set forth in an Addendum. Offerors shall not rely upon approvals made in 
any other manner. 

 
D. The Engineer and Owner reserve the right to disapprove the use of any manufacturer 

who in their judgment is unsuitable for use on the Project and that decision will be final. 
 

E. Availability of specified items: 
 
1. Verify prior to submittal of Proposal that all specified items will be available in 

time for installation during orderly and timely progress of the work.   
 

2. In the event specified items will not be so available, notify the Architect / 
Engineer prior to receipt of Proposals. Submit Request for Substitutions in 
accordance with this section. 
 

3. The request will not be considered if the product or method cannot be provided 
as a result of the Contractor’s failure to pursue the work promptly or coordinate 
activities properly.   

 
4. Costs of delays because of non-availability of specified items, when such delays 

could have been avoided by the Contractor, will be back-charged as necessary 
and shall not be borne by the Owner. 

 
F. A request constitutes a representation that Offeror: 

 
1. Has investigated proposed product and determined that it meets or exceeds 

quality level of specified product. 
 

2. Will provide same warranty for Substitution as for specified product, except when 
inability to provide specified Warranty is reason for request for substitution as 
described above. 
 

3. Will coordinate installation and make changes to other Work which may be 
required for the Work to be complete with no additional cost to Owner. 
 

4. Waives claims for additional costs or time extension which may subsequently 
become apparent. 

 
5. Will reimburse the Owner and pay for all costs, including Architect/Engineer’s 

redesign and evaluation costs resulting from the use of the proposed substitution, 
or for review or redesign services associated with re-approval by authorities 
having jurisdiction. 
 

G. No substitutions will be considered after the Award of Contract. 
 

1.8 CLOSEOUT SUBMITTALS 
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A. Submit in accordance with Division 1 - General Requirements and each specification 
section. 

 
1.9 INTERFERENCE DRAWINGS 

 
A. Where field conditions prohibit the installation of the mechanical, plumbing or fire 

protection system components within the available space as indicated on drawings, the 
Contractor shall prepare a sketch to the minimum 1/8-inch scale, clearly depicting the 
conflict along with an alternate installation arrangement that satisfies the design intent of 
the documents without incurring additional cost.   

 
B. Obtain written approval of proposed interference resolution prior to proceeding with 

alternate installation. 
 

1.10 DELIVERY, STORAGE, AND HANDLING 
 

A. Equipment listed below shall be factory wrapped by the manufacturer prior to shipment to 
prevent damage due to weather and road debris during transportation and thereafter 
while in storage awaiting installation. Protection of the complete unit from rusting and 
water migration must be handled as best suits the circumstances.  Store in a place 
protected from construction traffic and weather.  

 
B. Contractor shall adequately protect equipment such as but not limited to: Chillers, Air 

Handling Units, Fan coil Units, Roof top Units, Air Terminal Units, Boilers, Pumps, Air 
Devices, exhaust fans, variable frequency drives, ductwork, duct insulation, piping 
insulation, hydronic piping, air duct accessories, unit heaters, etc. from damage after 
delivery to the project. Equipment shall be completely covered and secured with heavy 
tarpaulins, drop cloths or other protective coverings as required to protect from inclement 
weather, moisture, chemicals, construction traffic, plaster, paint, mortar and/or dirt. Do 
not cover with plastic materials and trap condensate and cause corrosion. Protective 
covering is in addition to the manufacturer’s original factory packaging; original factory 
packaging shall not be deemed as acceptable protection of equipment.  

 
C. Do not deliver equipment to the project site until progress of construction has reached the 

stage where equipment is actually needed or until building is closed in enough to protect 
the equipment from weather. Equipment allowed to stand in the weather will be rejected, 
and the contractor is obligated to furnish new equipment of like kind at no additional cost 
to the Owner. Limit shipment of bulk and multi-use materials to quantities needed for 
immediate installation. 

D. Comply with manufacturer's installation instructions for rigging, unloading, and 
transporting units. 

E. Protect units from physical damage. Leave factory covers in place until startup of 
machine. 

1.11 GENERAL ELECTRICAL REQUIREMENTS 

A. Provide electric motors, control panels, certain control and safety devices and control 
wiring when specified or required for proper operation of electrical systems associated 
with mechanical equipment specified in Division 23. 

B. Electrical materials and work provided shall be in accordance with Division 26. 
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C. Notify Architect/Engineer in writing 14 days before bids are due if it is necessary to 
increase horsepower of any motors or change any electrical requirements listed or 
shown.  After this period, costs incurred because of changes shall be assumed by the 
responsible Contractor. 

1.12 ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT 

A. Mechanical equipment with factory assembled and/or attached electric equipment shall 
be Underwriters’ Laboratories (UL) listed as an assembly when such listing is available 
from UL and shall meet the latest edition of the National Electrical Code. 

B. Unless otherwise specified, the electrical supply being furnished is a 460-volt, 3 phase, 3 
wire, 60 hertz source.  No neutral connection is available from the 460-volt source.  The 
manufacturer shall include any transformers for equipment requiring other voltages 
(277volt, 220-volt, 120-volt, 24 volt, etc.). 

C. Electric Motors: 
 
1. For each piece of equipment requiring electric drive, provide a motor having 

started and running characteristics consistent with torque and speed 
requirements of the driven machine. 

 
2. Manufacturers furnishing motors shall verify motor horsepower with the 

characteristic power curves of driven equipment on shop drawings. 
 
3. Each motor shall be furnished in accordance with Section 23 05 13 - Common 

Motor Requirements for HVAC Equipment. 
 
4. Contractor shall verify electrical characteristics of each motor with electrical 

drawings. 
 
5. Motors which are shipped loose from equipment shall be set by supplying 

subcontractor. 
 
6. Alignment of motors factory coupled to equipment and motors field coupled to 

equipment shall be rechecked by millwright after all connections (belt drives, gear 
drives, impellers, piping, etc.) have been completed and again after 48 hours of 
operation in designed service. 

 
7. Where possible, motors shall be factory mounted. 
 

PART 2 – PRODUCTS – NOT USED 

PART 3 - EXECUTION 

3.1 OWNER INSTRUCTION - GENERAL 

A. Installing Contractor shall coordinate and provide on-site Owner training for all new 
equipment by factory trained specialists for all Mechanical and Plumbing equipment in 
two (2) separate training meetings. One (1) training session shall be prior to Owner’s 
acceptance and occupancy, and the other training session shall occur (30) thirty days 
later. Sign-in sheets are required for both meetings and shall be included in close out 
submittals. 
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B. Use Operation and Maintenance manuals and actual equipment installed as basis for 
instruction. 

C. At conclusion of on-site training program have Owner personnel sign written certification 
they have completed training and understand equipment operation. Include copy of 
training certificates in final Operation and Maintenance manual submission. 

D. Refer to individual equipment specifications for additional training requirements. 

END OF SECTION 23 05 00 
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SECTION 23 05 16 - EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING 
 

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section. 

PART 1  - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 

1. Expansion joints. 
2. Pipe alignment guides. 
3. Pipe anchors. 

B. Related Sections: 
 

1. Section 23 21 16 – Underground Hydronic Piping: Product and installation 
requirements for underground piping used in heating and cooling systems. 

1.2 DESIGN REQUIREMENTS 

A. Provide structural work and equipment required for expansion and contraction of piping. 
Verify anchors, guides, and expansion joints provide and adequately protect system. 

B. Expansion Compensation Design Criteria: 
 

1. Installation Temperature: 50 degrees Fahrenheit. 
2. Hot Water Heating System Temperature: 210 degrees Fahrenheit. 
3. Domestic Hot Water: 140 degrees Fahrenheit. 
4. Safety Factor: 30 percent. 

1.3 SUBMITTALS 

A. Provide line-by-line specification review annotated to certify compliance or deviation. 

B. Shop Drawings: Indicate layout of piping systems, including flexible connectors, 
expansion joints, expansion compensators, loops, offsets and swing joints. Submit shop 
drawings sealed by a registered professional engineer.  

C. Product Data: 
 
1. Flexible Pipe Connectors: Indicate maximum temperature and pressure rating, 

face-to-face length, live length, hose wall thickness, hose convolutions per foot 
and per assembly, fundamental frequency of assembly, braid structure, and total 
number of wires in braid. 

 
2. Expansion Joints: Indicate maximum temperature and pressure rating, and 

maximum expansion compensation. 

D. Design Data: Indicate criteria and show calculations. Submit calculations sealed by a 
registered professional engineer. 

E. Manufacturer's Installation Instructions: Submit special procedures. 
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F. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

G. Welders’ Certificate: Include welders’ certification of compliance with AWS D1.1.  

H. Manufacturer’s Field Reports: Indicate results of inspection by manufacturer’s 
representative. 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of flexible pipe connectors, 
expansion joints, anchors, and guides. 

B. Operation and Maintenance Data: Submit adjustment instructions. 

1.5 QUALITY ASSURANCE 

A. Perform Work in accordance with ASME B31.9 code for installation of piping systems and 
ASME Section IX for welding materials and procedures. 

1.6 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three (3) 
years documented experience. 

B. Design expansion compensating system under direct supervision of Professional 
Engineer experienced in design of this Work and licensed at Project location. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Accept expansion joints on site in factory packing with shipping bars and positioning 
devices intact. Inspect for damage. 

B. Protect equipment from exposure by leaving factory coverings, pipe end protection, and 
packaging in place until installation. 

1.8 WARRANTY 

A. Furnish five (5) year manufacturer warranty for leak free performance of packed 
expansion joints. 

PART 2 - PRODUCTS 

2.1 EXPANSION JOINTS 

A. Manufacturers: 
 

1. Amber / Booth  
2. Triplex 
3. Mason Industries 

B. Stainless Steel Bellows Type: 
 

1. Pressure Rating: 200 psig WOG and 250 degrees Fahrenheit. 
2. Maximum Compression: 1-3/4 inch. 
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3. Maximum Extension: 1/4 inch. 
4. Joint: As specified for pipe joints. 
5. Size: Use pipe sized units 
6. Application: Steel piping three (3) inch and smaller. 

C. External Ring Controlled Stainless Steel Bellows Type: 
 

1. Pressure Rating: 200 psig WOG and 250 degrees Fahrenheit. 
2. Maximum Compression: 15/16 inch. 
3. Maximum Extension: 5/16 inch. 
4. Maximum Offset: 1/8 inch. 
5. Joint: Flanged 
6. Size: Use pipe sized units 
7. Accessories: Internal flow liner. 
8. Application: Steel piping three (3) inch and larger. 

D. Double Sphere, Flexible Compensators: 
 

1. Body: Multi-layered Kevlar tire cord fabric reinforced with EPDM cover, liner and 
fabric frictioning with reinforcing ring. 

2. Working Pressure: 215 psi 
3. Maximum Temperature: 250 degrees Fahrenheit. 
4. Maximum Compression: 1-1/4 inch through 6 inch pipe; 1-1/2 inch 8 inch through 

12 inch; 1-1/5 inch for 14 inch. 
5. Maximum Elongation: 3/4 inch through 6 inch pipe; 1-1/2 inch 8 inch through 12 

inch; 5/8 inch for 14 inch. 
6. Maximum Offset: 3/8 inch through 6 inch pipe; 7/8 inch 8 inch through 12 inch; 1 

inch for 14 inch. 
7. Maximum Angular Movement: 15 degrees. 
8. Joint: Steel flanges or ductile iron pipe flanges. 
9. Size: Use pipe sized units 
10. Accessories: Control rods. 
11. Application: Steel piping two (2) inch and larger. 

2.2 ACCESSORIES 

A. Manufacturers: 
 

1. Amber / Booth  
2. Triplex 
3. Mason Industries 

B. Pipe Alignment Guides: Two piece welded steel with enamel paint, bolted, with spider to 
fit standard pipe, frame with four mounting holes, clearance for minimum 1 inch thick 
insulation, minimum 3 inch travel. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install Work in accordance with ASME B31.9. 

B. Rigidly anchor pipe to building structure to prevent stresses and transfer of loading to 
connected equipment. 



LEAF Engineers WFAC Blackbox Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 - Issue for Construction June 14, 2024 

 

EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING 
 23 05 16 - 4 

C. Provide support and anchors for controlling expansion and contraction of piping. Provide 
loops, pipe offsets, and swing joints, or expansion joints where required. Refer to Section 
23 05 29 for pipe hanger installation requirements. 

D. Provide grooved piping systems with minimum one joint per inch pipe diameter instead of 
flexible connector supported by vibration isolation. Grooved piping systems need not be 
anchored. 

E. Provide expansion loops as indicated on Drawings. 

3.2 MANUFACTURER'S FIELD SERVICES 

A. Furnish inspection services by flexible pipe manufacturer's representative for final 
installation and certify installation is in accordance with manufacturer's recommendations 
and connectors are performing satisfactorily. 

END OF SECTION 
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SECTION 23 05 19 - METERS AND GAGES FOR HVAC PIPING 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Pressure gages. 
2. Pressure gage taps. 
3. Stem type thermometers. 
4. Dial thermometer. 
5. Thermometer supports. 
6. Test plugs. 
7. Bladder-type expansion tanks. 
8. Air vents. 
9. Combination Dir and Air Separators. 
10. Strainers. 
11. Flow controls. 
12. Relief valves. 

B. Related Sections: 
 

1. Section 23 21 16 – Underground Hydronic Piping: Product and installation 
requirements for underground piping connections to products specified by this 
section. 

1.3 SUBMITTALS 

A. Provide line-by-line specification review annotated to certify compliance or deviation. 

B. Product Data: Submit for manufactured products and assemblies used in this Project. 
 

1. Manufacturer’s data and list indicating use, operating range, total range, 
accuracy, and location for manufactured components. 
 

2. Submit product description, model, dimensions, component sizes, rough-in 
requirements, service sizes, and finishes. 
 

3. Submit schedule indicating manufacturer, model number, size, location, rated 
capacity, load served, and features for each piping specialty. 
 

4. Submit electrical characteristics and connection requirements. 

C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining 
procedures, application, selection, and hookup configuration. Include pipe and accessory 
elevations. 
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D. Grooved joint couplings and fittings shall be shown on drawings and product submittals 
and be specifically identified with the applicable Victaulic style or series number. 

E. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of components and instrumentation. 

B. Operation and Maintenance Data: Submit instructions for calibrating instruments, 
installation instructions, assembly views, servicing requirements, lubrication instruction, 
and replacement parts list. 

1.5 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three (3) 
years experience. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Accept on site in shipping containers with labeling in place. Inspect for damage. 

B. Provide temporary protective coating on cast iron and steel valves. 

C. Protect systems from entry of foreign materials by temporary covers, caps and closures, 
completing sections of the work, and isolating parts of completed system until installation. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Do not install instruments when areas are under construction, except rough in, taps, 
supports and test plugs. 

1.8 WARRANTY 

A. Furnish one (1) year manufacturer warranty for piping specialties. 
 

PART 2 - PRODUCTS 

2.1 PRESSURE GAGES 

A. Manufacturers: 
 

1. Weiss 
2. Marsh Bellofram 
3. Weksler 
4. Dwyer 

B. Gage: ASME B40.1, UL 404 with bourdon tube, rotary brass movement, brass socket, 
front calibration adjustment, black scale on white background. 
 
1. Case: Stainless steel. 
2. Bourdon Tube: Phosphor bronze. 
3. Dial Size: 4-1/2 diameter. 
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4. Mid-Scale Accuracy: One (1) percent. 
5. Scale: Psi.  

2.2 PRESSURE GAGE TAPS 

A. Manufacturers: 
 

1. Weiss 
2. Marsh Bellofram 
3. Weksler 
4. Pete’s Plug 
5. Schrader 

B. Needle Valve: Brass, 1/4-inch NPT for minimum 300 psi. 

C. Ball Valve: Brass 1/4-inch NPT for 250 psi. 

D. Pulsation Damper: Pressure snubber, brass with 1/4-inch NPT connections. 

E. Siphon: Brass, 1/4-inch NPT angle or straight pattern. 

2.3 STEM TYPE THERMOMETERS 
 
A. Manufacturers: 

 
1. Trerice 
2. Weiss 

B. Thermometer: Rigid 90°F angle, blue colored, organic, mercury fill, Valox case, brass 
stem, ½ NPT brass thermowell, acrylic window, lens front, magnifying tube type, scale 
face of aluminum, white background with black graduations and markings 

 
1. Scale Size: 5-1/2” long. 
2. Molded Valox - V-shaped black case. 
3. Window: Double Strength Glass 
4. Stem: Brass, 1/2-inch NPT, and 2 inches long. 
5. Accuracy: ±2% of full scale ASME B40.4 Grade A. 
6. Calibration: Both degrees Fahrenheit and degrees Celsius. 

2.4 DIAL THERMOMETERS 

A. Manufacturers: 
 

1. Trerice 
2. Weiss 

B. Thermometer: 300 stainless steel, hermetically sealed, bimetallic, silicone dampened on 
ranges to 300°F coil, adjustable angle, ½ NPT, double strength glass window, balanced, 
black finish pointer, dial face of aluminum, white background with black and blue 
graduations and markings. 

 
1. Dial Size: 5-inch diameter dial. 
2. Window: Double strength glass. 
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3. Stem: 300 Stainless Steel, ¼” diameter NPT, 2-1/2” long. 
4. Length of Capillary: Minimum five (5) feet. 
5. Accuracy: ±1% of full scale ASME B40.4 Grade A. 
6. Calibration: Both degrees Fahrenheit and degrees Celsius. 

2.5 THERMOMETER SUPPORTS 

A. Socket: Brass separable sockets for thermometer stems with or without extensions, and 
with cap and chain. 

B. Flange: Three (3) inch outside diameter reversible flange, designed to fasten to sheet 
metal air ducts, with brass perforated stem. 

2.6 TEST PLUGS 

A. Manufacturers: 
 

1. Pete’s Plug 

B. 1/4-inch NPT or 1/2-inch NPT brass fitting and cap for receiving 1/8 inch outside diameter 
pressure or temperature probe with: 

 
1. Neoprene core for temperatures up to 200 degrees F. 

C. Test Kit: 
 

1. Carrying case, internally padded, and fitted containing: 
 

a. One 2-1/2 inch 3-1/2-inch diameter pressure gages. 
b. Two gage adapters with 1/8-inch probes. 
c. Two 1-1/2-inch dial thermometers. 

2.7 BLADDER-TYPE EXPANSION TANKS 

A. Manufacturers: 
 

1. Wheatly  
2. Bell and Gossett 
3. Wessels 
4. Armstrong 

 
B. Tank: Welded steel, rated for maximum 125-psig working pressure and 375 deg F 

maximum operating temperature. Factory test with taps fabricated and supports installed 
and labeled according to ASME Boiler and Pressure Vessel Code:  Section VIII, 
Division 1. 
1. Size: As indicated on Drawings. 

 
C. Bladder: Heavy duty butyl-FDA approved. 

D. Gage Glass Set: Brass compression stops, guard, and 3/4-inch red line glass, maximum 
24 inches length, long enough to cover tank for two (2) inches above bottom to two (2) 
inches below top. 
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E. Quick Connect Air Inlet: 
 

1. Expansion Tank: Inlet tire check valve, manual air vent, tank drain, and pressure 
relief valve. 

F. Automatic Cold Water Fill Assembly: Pressure reducing valve, reduced pressure double 
check back flow prevention device, test cocks, strainer, vacuum breaker, and by-pass 
valves. 

G. Hot Water Heating System: 
 

1. Select expansion tank pressure relief valve at 20 psi maximum. 
2. Set pressure reduction valve at select 12 psi. 

H. Chilled Water System: 
 

1. Select expansion tank pressure relief valve at 25 psi maximum. 
2. Set pressure reduction valve at 12 psi. 

I. Do not insulate ASME stamp and manufacturer's nameplate. Provide neatly beveled 
edge at interruptions of insulation. 

2.8 AIR VENTS 

A. Manufacturers: 
 

1. Armstrong 
2. ITT 
3. Sarco 

B. Manual Type: Short vertical sections of two (2) inch diameter pipe to form air chamber, 
with 1/8-inch brass needle valve at top of chamber. 

C. Float Type: 
 

1. Brass, copper, polypropylene, or solid non-metallic float, stainless steel valve and 
valve seat; suitable for system operating temperature and pressure; with isolating 
valve. 
 

D. Washer Type: 
 

1. Brass with hydroscopic fiber discs, vent ports, adjustable cap for manual shut-off, 
and integral spring-loaded ball check valve. 

2.9 COMBINATION DIRT AND AIR SEPARATORS  

A. Manufacturers: 
 

1. Bell and Gossett 
2. Taco 
3. Armstrong 
4. Wessels 
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B. Dip Tube Fitting: For 125 psig operating pressure; to prevent free air collected in boiler 
from rising into system. 

C. Dirt & Air Separator: Each separator must be designed with a blow-down valve, skim 
valve, and automatic air vent. The separator must also utilize in its design a stainless-
steel coalescing medium to aid in the separation of air and dirt in the system entrained 
water. The separator must be constructed in accordance with the latest revision of the 
ASME Boiler and Pressure Vessel Code and stamped for 125 psi working pressure. 

2.10 STRAINERS 

A. Manufacturers: 
 

1. Bell and Gossett 
2. Keckley 
3. Armstrong 
4. Mueller 

B. Size two (2) inch and Smaller: 
 
1. Screwed brass or iron body for 175 psig working pressure, Y pattern with 1/32-

inch stainless steel perforated screen. 

C. Size 2-1/2 inch to four (4) inch: 
 

1. Flanged iron body for 175 psig working pressure, Y pattern with 3/64-inch 
stainless steel perforated screen. 

D. Size five (5) inch and Larger: 
 

1. Flanged iron body for 175 psig working pressure, basket pattern with 1/8-inch 
stainless steel perforated screen. 

2.11 FLOW CONTROLS 

A. Manufacturers: 
 
1. Bell and Gossett 
2. Nibco 
3. ITT Hoffman 

 

B. Construction: Ametal® Brass or bronze body, y-pattern, with union on inlet, and outlet, 
temperature and pressure test plug on inlet and outlet combination blow-down and back-
flush drain. 

C. Calibration: Factory set to control flow within five (5) percent of design flow over entire 
operating pressure. 

D. Control Mechanism: Stainless steel or nickel-plated brass piston or regulator cup, 
operating against stainless steel helical or wave formed spring. 

E. Accessories: In-line strainer on inlet and ball valve on outlet. 
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2.12 RELIEF VALVES 

A. Manufacturers: 
 

1. Bell and Gossett 
2. McDonnell-Miller 

B. Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure 
actuated capacities ASME certified and labeled. 
 

PART 3 - EXECUTION 

3.1 INSTALLATION - THERMOMETERS AND GAGES 

A. Install pressure gages for each pump, locate taps before strainers and on suction and 
discharge of pump, pipe to gage. 

B. Install gage taps in piping with isolation valves. 

C. Install pressure gages with pulsation dampers. Provide needle valve or ball valve to 
isolate each gage. Extend nipples to allow clearance from insulation. 

D. Install thermometers in piping systems in sockets in short couplings. Enlarge pipes 
smaller than 2-1/2 inches for installation of thermometer sockets. Allow clearance from 
insulation. 

E. Install thermometers in air duct systems on flanges. 

F. Install thermometer sockets adjacent to controls systems thermostat, transmitter, or 
sensor sockets.  

G. Locate duct-mounted thermometers minimum ten (10) feet downstream of mixing-
dampers, coils, or other devices causing air turbulence. 

H. Coil and conceal excess capillary on remote element instruments. 

I. Install static pressure gages to measure across filters and filter banks, (inlet to outlet). On 
multiple banks, provide manifold and single gage. 

J. Provide instruments with scale ranges selected according to service with largest 
appropriate scale. 

K. Install gages and thermometers in locations where they are easily read from normal 
operating level. Install vertical to 45 degrees off vertical. 

L. Adjust gages and thermometers to final angle, clean windows, and lenses, and calibrate 
to zero. 

3.2 INSTALLATION - HYDRONIC PIPING SPECIALTIES 

A. Locate test plugs adjacent to pressure gages and pressure gage taps and as indicated 
on Drawings. 
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B. Install manual air vents at system high points. 

C. For automatic air vents in ceiling spaces or other concealed locations, install vent tubing 
to nearest drain. 

D. Provide air separator on suction side of system circulation pump and connect to 
expansion tank. 

E. Provide drain and hose connection with valve on strainer blow down connection. 

F. Provide pump suction fitting on suction side of base mounted centrifugal pumps. Remove 
temporary strainers after cleaning systems. 

G. Provide combination pump discharge valve on discharge side of base mounted 
centrifugal pumps. 

H. Support pump fittings with floor mounted pipe and flange supports. 

I. Provide relief valves on pressure tanks, low-pressure side of reducing valves, heat 
exchangers, and expansion tanks. 

J. Select system relief valve capacity greater than make-up pressure reducing valve 
capacity. Equipment relief valve capacity not to exceed rating of connected equipment. 

K. Pipe relief valve outlet to nearest floor drain. 

L. Where one line vents several relief valves, make cross sectional area equal to sum of 
individual vent areas. 

END OF SECTION 23 05 19 
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SECTION 23 05 23 - GENERAL-DUTY VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Globe valves. 
2. Ball valves. 
3. Plug valves. 
4. Butterfly valves. 
5. Swing check valves. 
6. Spring loaded check valves. 
7. Flanges and unions. 

1.3 SUBMITTALS 

A. Product Data: Submit Manufacturers catalog information with valve data and ratings for 
each service. 

B. Welders Certificate: Include welder’s certification of compliance with ASME Section IX.   

C. Manufacturer's Installation Instructions: Submit hanging and support methods, joining 
procedures. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of valves. 

B. Operation and Maintenance Data: Submit installation instructions, spare parts lists, 
exploded assembly views. 

1.5 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three (3) 
years experience. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Accept valves on site in shipping containers with labeling in place. Inspect for damage. 

B. Provide temporary protective coating on cast iron and steel valves. 

1.7 ENVIRONMENTAL REQUIREMENTS 

A. Do not install valves underground when bedding is wet or frozen. 
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1.8 WARRANTY 

A. Furnish one (1) year manufacturer warranty for valves. 

1.9 EXTRA MATERIALS 

A. Furnish two (2) packing kits for each size valve. 

PART 2 - PRODUCTS 

2.1 HEATING AND COOLING VALVES 
 

A. Globe Valves: 
 

1. Acceptable Manufacturers: Subject to compliance with plans and specification, 
provide one of the following: 

 
a. Nibco 
b. Crane 
c. Milwaukee Valve 
 

2. Two (2) inches and Smaller: Construction: Bronze body, bronze trim, union 
bonnet, rising stem and hand-wheel, inside screw, renewable plug disc and 
stainless-steel seat ring, solder or threaded ends. 

 
3. Two (2) inches and Larger: Construction: Iron body, bronze trim, bolted bonnet, 

rising stem, hand-wheel, outside screw and yoke, rotating plug-type disc with 
renewable seat ring and disc, flanged ends. 

B. Ball Valves: 
 

1. Acceptable Manufacturers: Subject to compliance with plans and specification, 
provide one of the following: 

 
a. Nibco 
b. Crane 
c. Belimo 
d. Milwaukee Valve 

 
2. Two (2) inches and Smaller: Bronze two-piece body, full port stainless steel ball 

and stem, Teflon seats and stuffing box ring, lever handle with balancing stops, 
solder or threaded ends with union. 

 
3. Two (2) inches and Larger: Cast steel body, stainless steel ball and stem, Teflon 

seat and stuffing box seals, lever handle, or gear drive hand-wheel for sizes ten 
(I0) inches and larger, flanged. 
 

4. Where piping is insulated, ball valves shall be equipped with two (2) inch 
extended handles of non-thermal conductive material.  Also provide a protective 
sleeve to prevent damage to vapor seal when valve adjustment is made.  
Memory stops shall be adjustable after insulation is applied. 

C. Plug Valves: 
 



LEAF Engineers WFAC Blackbox Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 - Issue for Construction June 14, 2024 

 

GENERAL-DUTY VALVES FOR HVAC PIPING 
23 05 23 - 3 

1. Acceptable Manufacturers: Subject to compliance with plans and specification, 
provide one of the following: 
a. Nibco 
b. Crane 

  
2. Two (2) inches and Smaller: Bronze body, bronze tapered plug, full port opening, 

non-lubricated, Teflon packing, threaded ends. Furnish one plug valve wrench for 
every ten plug-valves with minimum of one wrench. 

 
3. Two (2) inches and Larger: Cast iron body and plug, full port opening, pressure 

lubricated, Teflon packing, flanged ends. Furnish each plug valve with wrench 
with setscrew. 

D. Butterfly Valves: 
 

1. Acceptable Manufacturers: Subject to compliance with plans and specification, 
provide one of the following: 

 
a. Nibco 
b. Crane 
c. Dezurik 
d. Haleson 
e. Milwaukee Valve 
 

2. Body: Cast or ductile iron with resilient replaceable EPDM seat, lug ends, 
extended neck. 

 
3. Disc: Aluminum bronze. 
 
4. Operator: 10 position lever handle on sizes two and half (2 1/2) inches to four (4) 

inches.  
 
5. Hand-wheel and gear drive on sizes larger than six (6) inches. 

E. Swing Check Valves: 
 

1. Acceptable Manufacturers: Subject to compliance with plans and specification, 
provide one of the following: 

 
a. Nibco 
b. Crane 
c. Dezurik 
d. Haleson 
e. Milwaukee Valve 
 

2. Two (2) and Smaller: Bronze body, bronze trim, bronze rotating swing disc, with 
composition disc, solder, or threaded ends. 

 
3. Two and a half (2-1/2) inches and Larger: Iron body, bronze trim, bronze, or 

bronze faced rotating swing disc, renewable disc and seat, flanged ends or 
Ductile iron body, 316 stainless steel clapper, synthetic rubber bumper/seal and 
bonnet. 

F. Spring Loaded Check Valves: 
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1. Acceptable Manufacturers: Subject to compliance with plans and specification, 
provide one of the following: 

 
a. Nibco 
b. Crane 
c. Dezurik 
d. Haleson 
e. Milwaukee Valve 
 

2. Construction: Iron body, bronze trim, split plate, hinged with stainless steel 
spring, resilient seal bonded to body, wafer, or threaded lug ends. 

 
3. Two (2) and Smaller:  Red bronze body, 301 stainless steel spring-actuated disc, 

EPDM o-ring, 300 series stainless steel stem and spring, in-line, lift-type check 
valve. 

2.2 FLANGES AND UNIONS 

A. Unions for Pipe two (2) inches and Smaller: 
 
1. Ferrous Piping: 150 psig malleable iron, threaded. 
2. Copper Pipe:  Bronze, soldered or push-to-connect joints. 

B. Flanges for Pipe two (2) inches and Larger: 
 

1. Ferrous Piping: 150 psig forged steel, slip-on. 
2. Copper Piping: Bronze. 

C. Gaskets: 1/16-inch-thick preformed neoprene. 

D. Accessories: Stainless Steel bolts, nuts, and washers. 

E. Dielectric Connections:  
 

1. Union with galvanized or plated steel threaded end, copper solder end, water 
impervious isolation barrier. 
 

2. Waterway fitting with zinc electroplated steel or ductile iron body, threaded or 
plain end, water impervious isolation barrier. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Provide non-conducting dielectric connections wherever jointing dissimilar metals. 

B. Install valves with stems upright or horizontal, not inverted. 

C. Install unions downstream of valves and at equipment or apparatus connections. Do not 
use direct welded or threaded connections to valves, equipment, or other apparatus. 

D. Install butterfly or ball shutoff-duty valves at each branch connection to supply mains, and 
at supply connection to each piece of equipment. 
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E. Install calibrated-orifice, balancing valves at each branch connection to return main. 

F. Install globe or ball valves for throttling, bypass, or manual flow control services. 

G. Provide spring loaded check valves on discharge of water pumps. 

H. Provide flow controls in water re-circulating systems. 

I. Use only butterfly valves in chilled and condenser water systems for throttling and 
isolation service. 

J. Use 1 1/4” inch ball valves with cap for drains at main shut-off valves, low points of 
piping, bases of vertical risers, and at equipment. 

K. Install valves in accessible locations to permit removal of bonnet. 

L. Install valve stems in vertical position.  Valve stems installed in horizontal position shall 
be no less than 30 degrees from horizontal. 

END OF SECTION 23 05 23 
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SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 

1. Nameplates. 
2. Tags. 
3. Stencils. 
4. Pipe markers. 
5. Ceiling tacks. 
6. Labels. 
7. Lockout devices. 
8. Pipe painting (if required) 

B. Related Sections: 
 

1. Section 09 91 00 - Painting and Staining. 

C. Color scheme for identification must be coordinated with district standards. Color scheme 
specified is bases of design if required for project. Contractor shall confirm painting 
requirements with Architect/District. 

1.3 REFERENCES 

A. American Society of Mechanical Engineers: 
 

1. ASME A13.1 - Scheme for the Identification of Piping Systems. 
2. District Standards for identification and color scheme. 

1.4 SUBMITTALS 

A. Product Data: Submit manufacturers catalog literature for each product required. 

B. Shop Drawings: Submit list of wording, symbols, letter size, and color coding for 
mechanical identification and valve chart and schedule, including valve tag number, 
location, function, and valve manufacturer's name and model number. 

C. Manufacturer's Installation Instructions: Indicate installation instructions, special 
procedures, and installation. 

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements. 

E. Identify painting requirements as directed by Architect/District. Contractor to confirm if 
painting of piping is required for project. Contractor shall provide primer coat on un-
insulated outdoor condenser water piping as a minimum.  
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1.5 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of tagged valves; include valve tag 
numbers. 

1.6 QUALITY ASSURANCE 

A. Conform to ASME A13.1 for color scheme for identification of piping systems and 
accessories. 

B. Conform to ANSI / OSHA Pipe Marking Specifications. 

C. Specification is not limited to manufacturers listed. Substitutions are allowed in 
accordance with Division 1 - General Requirements and Division 23, Section 23 05 00 - 
Common Work Results for HVAC. 

1.7 QUALIFICATIONS 

A. Installer: Company specializing in performing Work of this section with minimum three (3) 
years experience. 

PART 2 - PRODUCTS 

2.1 NAMEPLATES 
 

A. Manufacturers: Subject to compliance with plans and specification, provide one of the 
following: 

 
1. Craftmark Identification Systems. 
2. Safety Sign Co.  
3. Seton Identification Products. 
4. Almetek Industries. 
5. Marking Services, INC. (MSI). 

 
B. Product Description: Laminated three-layer plastic with engraved black letters on light 

contrasting background color. 

2.2 TAGS 

A. Plastic Tags: 
 

1. Manufacturers: Subject to compliance with plans and specification, provide one 
of the following: 

 
a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
e. Marking Services, INC. (MSI). 
 

2. Laminated three-layer plastic with engraved black letters on light contrasting 
background color. Tag size minimum 1-1/2 inches. 

B. Metal Tags: 
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1. Manufacturers: Subject to compliance with plans and specification, provide one 

of the following: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
e. Marking Services, INC. (MSI). 

2. Brass with stamped letters; tag size minimum 1-1/2 inches diameter with finished 
edges. 

C. Information Tags: 
 

1. Manufacturers: Subject to compliance with plans and specification, provide one 
of the following: 

 
a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
e. Marking Services, INC. (MSI). 
 

2. Clear plastic with printed "Danger," "Caution," or "Warning" and message; size 3-
1/4 x 5-5/8 inches with grommet and self-locking nylon ties. 

D. Tag Chart: Typewritten letter size list of applied tags and location in plastic laminated 
chart to indicate valve make, size, model, and service. 

2.3 STENCILS 
 

A. Manufacturers: Subject to compliance with plans and specification, provide one of the 
following: 

 
1. Craftmark Identification Systems. 
2. Safety Sign Co.  
3. Seton Identification Products. 
4. Almetek Industries. 

5. Marking Services, INC. (MSI). 
 

B. Stencils: With clean cut symbols and letters of following size: 
 

1. Up to two (2) inches Outside Diameter of Insulation or Pipe: 1/2-inch-high letters. 
 

2. 2-1/2 to six (6) inches Outside Diameter of Insulation or Pipe: one (1) inch high 
letters. 
 

3. Over six (6) inches Outside Diameter of Insulation or Pipe: 1-3/4 inches high 
letters. 
 

4. Ductwork and Equipment: 1-3/4 inches high letters. 

C. Stencil Paint: As specified in Section 09 91 00 Paintings and Staining, semi-gloss 
enamel, colors, and lettering size in conformance with ASME A13.1. 
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2.4 PIPE MARKERS 

A. Plastic Pipe Markers: 
 

1. Manufacturers: Subject to compliance with plans and specification, provide one 
of the following: 

 
a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
e. Marking Services, INC. (MSI). 

2. Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or pipe 
covering. Larger sizes may have maximum sheet size with spring fastener. 

B. Plastic Tape Pipe Markers: 
 
1. Manufacturers: Subject to compliance with plans and specification, provide one 

of the following: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries.  
e. Marking Services, INC. (MSI). 
 

2. Flexible, vinyl film tape with pressure sensitive adhesive backing and printed 
markings. 

C. Plastic Underground Pipe Markers: 
 

1. Manufacturers: Subject to compliance with plans and specification, provide one 
of the following: 

 
a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
e. Marking Services, INC. (MSI). 
 

2. Bright colored continuously printed plastic ribbon tape, minimum six (6) inches 
wide by 4 mil thick, manufactured for direct burial service. 

2.5 CEILING TACKS 

A. Manufacturers: Subject to compliance with plans and specification, provide one of the 
following: 

 
1. Craftmark Identification Systems. 
2. Safety Sign Co.  
3. Seton Identification Products. 
4. Almetek Industries. 
5. Marking Services, INC. (MSI). 

B. Description: Steel with 3/4-inch diameter color-coded head. 
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2.6 LABELS 

A. Manufacturers: Subject to compliance with plans and specification, provide one of the 
following: 

 
1. Craftmark Identification Systems. 
2. Safety Sign Co.  
3. Seton Identification Products. 
4. Almetek Industries. 
5. Marking Services, INC. (MSI). 

B. Description: Laminated Mylar, size 1.9 x 0.75 inches, adhesive backed with printed 
identification and bar code. 

2.7 LOCKOUT DEVICES 

A. Lockout Hasps: 
 

1. Manufacturers: Subject to compliance with plans and specification, provide one 
of the following: 

 
a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
e. Marking Services, INC. (MSI). 
 

2. Reinforced nylon hasp with erasable label surface; size minimum 7-1/4 x 3 
inches. 

B. Valve Lockout Devices: 
 
1. Manufacturers: Subject to compliance with plans and specification, provide one 

of the following: 
 

a. Craftmark Identification Systems. 
b. Safety Sign Co.  
c. Seton Identification Products. 
d. Almetek Industries. 
e. Marking Services, INC. (MSI). 
 

2. Nylon device preventing access to valve operator, accepting lock shackle. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Degrease and clean surfaces to receive adhesive for identification materials. 

B. Prepare surfaces in accordance with Section 09 91 00 Paintings and Staining for stencil 
painting. 

3.2 INSTALLATION 

A. Apply stencil painting in accordance with Section 09 91 00 Paintings and Staining. 
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B. Install identifying devices after completion of coverings and painting. 

C. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. 

D. Install labels with sufficient adhesive for permanent adhesion and seal with clear lacquer. 
For unfinished canvas covering, apply paint primer before applying labels. 

E. Install tags using corrosion resistant chain or 4 ply 0.018 smooth copper wire. Tags shall 
be numerically sequenced with all valves of each system type grouped together. 

F. Install underground plastic pipe markers six (6) to eight (8) inches below finished grade, 
directly above buried pipe. 

G. All exterior visible piping shall be identified with UV and acid resistant outdoor pipe 
markers. 

H. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment 
devices with plastic nameplates. Identify in-line pumps and other small devices with tags. 

I. Identify control panels and major control components outside panels with plastic 
nameplates. 

J. Identify air terminal units and radiator valves with numbered tags. 

K. Tag automatic controls, instruments, and relays. Key to control schematic. 

L. Identify insulated piping, concealed, or exposed indoor with plastic tape pipe markers. 
Use tags on piping 3/4-inch diameter and smaller. Use plastic pipe UV protected markers 
on exterior piping.  Identify service and flow direction. Install in clear view and align with 
axis of piping. Locate identification at every 20 feet on center for straight runs including 
risers and drops. Locate identification adjacent to each valve and tee, at each side of 
penetration of wall or enclosure, and at each obstruction. 

M. Provide ceiling tacks to locate valves or dampers above T-bar type panel ceilings. Locate 
in corner of panel closest to equipment.  Coordinate with Architect. 

N. Identify un-insulated piping with plastic pipe markers.  Locate identification at every 20 
feet on center for straight runs including risers and drops. Locate identification adjacent to 
each valve and tee, at each side of penetration of wall or enclosure, and at each 
obstruction. 

3.3 IDENTIFICATION SCHEDULE 

A. Markers shall be colored as indicated below per ANSI/OSHA Standards OR as specified 
in District Standards: 

 
SYSTEM COLOR LEGEND 

   
Chilled Water Green Chilled Water Supply 

Chilled Water Return 
   
Domestic Water Green Domestic Water 
   
Domestic Hot Water Yellow Domestic Hot Water 
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Supply Supply 
 

Domestic Hot Water 
Return 

Yellow Domestic Hot Water 
Return 

   
Fire Protection Red Fire Protection 
   
Automatic Sprinkler  Red  Fire Sprinkler 
   
Gas Yellow  Natural Gas 

 
Condenser Water  Green  Condenser Water 

Supply  
 
Condenser Water 
Return 

B. PIPE PAINTING: 
 
1. All piping exposed to view in conditioned spaces shall be painted as indicated or 

as directed by the Architect in the field.  Confirm all color selections and painting 
requirements with Architect/District prior to installation.  
 

2. The entire fire protection piping system shall be painted red. 
 

3. All outdoor un-insulated piping shall be painted with primer as a minimum.  
 

4. All piping located in mechanical rooms and outdoor piping shall be painted as 
indicated in Painting Schedule. Painting requirement must be confirmed by 
contractor. 

C. PAINTING SCHEDULE 
 

SYSTEM COLOR 

  

Storm Sewer  White 

Sanitary Sewer Waste and Vent  Light Gray  

Domestic Cold Water Dark Blue 

Domestic Hot Water Supply and Return Orange 

Condenser Water Supply and Return Light Green 

Gas Yellow 

Chilled Water Supply and Return Light Blue 

Heating Hot Water supply and Return Reddish 
Orange 

  
 

END OF SECTION 23 05 53 
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SECTION 23 21 16 - UNDERGROUND HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
 
1. Factory fabricated and pre-insulated Cased piping system and fittings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be 150 PSI pressure class unless otherwise 
noted or required by project conditions. 

1.4 SYSTEM DESCRIPTION 

A. Where more than one piping system material is specified, provide compatible system 
components and joints. Provide flanges, union, and couplings at locations requiring servicing. 

B. Provide unions, flanges, and couplings downstream of valves and at equipment or apparatus 
connections. 

C. Provide non-conducting dielectric connections whenever jointing dissimilar metals in open 
systems. 

D. Do not use direct welded or threaded connections to valves, equipment or other apparatus. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For the following: 
 
1. Cased piping. 

B. Shop Drawings:  Detail, at 1/4 scale, the piping layout, fabrication of pipe anchors, hangers, 
supports for multiple pipes, alignment guides, expansion joints and loops.  Detail location of 
anchors, alignment guides, and expansion joints and loops. Show types, sizes, materials, and 
elevations of other utilities crossing hydronic piping. 

1. Grooved joint couplings and fittings shall be shown on drawings and product submittals, 
and be specifically identified with the applicable manufacturer style or series number. 
 

2. Calculate requirements for expansion compensation for underground piping. 



LEAF Engineers WFAC Blackbox Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 - Issue for Construction June 14, 2024 

 

                                 UNDERGROUND HYDRONIC PIPING 
                                 23 21 16 

 

 
3. Show expansion compensators, offsets, and loops with appropriate materials to allow 

piping movement in the required locations.  Show anchors and guides that restrain piping 
movement with calculated loads, and show concrete thrust block dimensions. 
 

4. Show pipe sizes, locations, and elevations.  Show piping in trench, conduit, and cased 
pipe with details showing clearances between piping, and show insulation thickness. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Welding certificates. 

C. Material Test Reports:  For cased piping. 

D. Source quality-control reports. 

E. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. All pipe and accessories shall be of United States domestic manufacture. 

B. Installer Qualifications: 

1. Installers of Pressure-Sealed Joints:  Installers shall be certified by the pressure-seal joint 
manufacturer as having been trained and qualified to join piping with pressure-seal pipe 
couplings and fittings. 

C. Steel Support Welding:  Qualify processes and operators according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

D. Welding:  Qualify processes and operators according to ASME Boiler and Pressure Vessel 
Code:  Section IX. 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
 

2. Certify that each welder has passed AWS qualification tests for welding processes 
involved and that certification is current. 

E. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, 
products, and installation.  Safety valves and pressure vessels shall bear the appropriate ASME 
label.  Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and 
Pressure Vessel Code:  Section VIII, Division 1. 

F. Perform Work in accordance with ASME B31.5 code for installation of piping systems and 
ASME Section IX for welding materials and procedures. 

G. Maintain one copy of each document on site. 
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H. All grooved joint piping products shall be supplied by a single domestic manufacturer.  Grooving 
tools shall be supplied by the same manufacturer as the grooved components. 

I. Design piping systems under direct supervision of Professional Engineer experienced in design 
of this Work and licensed at Project location. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. In accordance with Division 1 - General Requirements. 

B. Furnish temporary end caps and closures on piping and fittings. Maintain in place until 
installation. 

C. Protect piping from entry of foreign materials by temporary covers, completing sections of the 
work, and isolating parts of completed system Protect. 

D. Contractor shall adequately protect piping from damage after delivery to the project. Piping shall 
be completely covered and secured with heavy tarpaulins, drop cloths or other protective 
coverings as required to protect from inclement weather, moisture, chemicals, construction 
traffic, plaster, paint, mortar and/or dirt. Do not cover with plastic materials and trap condensate 
and cause corrosion. Protective covering is in addition to the manufacturer’s original factory 
packaging. Original factory packaging shall not be deemed as acceptable protection of 
equipment.  

E. Do not deliver piping to the project site until progress of construction has reached the stage 
where piping is actually needed or until building is closed in enough to protect the equipment 
from weather. Equipment allowed to stand in the weather will be rejected, and the contractor is 
obligated to furnish new equipment of like kind at no additional cost to the Owner. Limit 
shipment of bulk and multi-use materials to quantities needed for immediate installation. 

1.9 ENVIRONMENTAL REQUIREMENTS 

A. Do not install underground piping when bedding is wet or frozen. 

1.10 WELDING 

A. Welding Procedures:  Conform to latest recommendations of American Welding Society and 
Code for Pressure Piping, ANSI B31.1, and current edition. Welding and stress relieving 
procedures shall conform to Appendix, Section VI, and “Standard Qualifications for Welding 
Procedures, Welders and Welding Operators." 

B. Locations for Welding: Welding shall not be permitted within occupied area of the building.  
When the building or a portion of the building is in use as a permanent occupancy welding shall 
be permitted only in areas physically separated from occupied spaces by fire rated or non-
combustible walls to deck or on completely gutted and unoccupied floors. 

C. Fire Protection and Smoke Venting:  The Contractor shall provide all manpower and equipment 
required to protect the building structure and site occupants, other Contractors, etc., from 
hazards and to remove welding fumes from the building conform to the latest requirements of 
NFPA 51B. 
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PART 2 - PRODUCTS 

2.1 CASED PIPING SYSTEM 

A. Description:  Factory-fabricated piping with carrier pipe, insulation, and casing. 

1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
 
a. Perma-Pipe, Inc. 
b. Thermacor Process, L.P. 
c. Insul-Pipe Systems 

B. Carrier Pipe: ASTM A53 Electric Resistance Weld (ERW), Type E, Grade B, Schedule 40 black 
steel with plain ends. 

1. When practical, piping shall be provided in 40-foot double-random lengths. All carbon 
steel pipes shall have ends cut square and beveled for butt-welding.  Straight sections of 
factory pre-insulated pipe shall have six (6) inches of exposed pipe at each end for field 
joint fabrication. 

C. Carrier Pipe Insulation: 

1. Polyurethane Foam Pipe Insulation: Rigid, cellular, high-pressure injected between 
carrier pipe and jacket. 

a. Comply with ASTM C 591; thermal conductivity (k-value) shall not exceed 0.16 Btu 
x in. /h x sq. ft. x deg F at 75 deg F after 180 days of aging. 

D. Casing: Extruded, black, high density polyethylene (HDPE), wall thickness not less than 125 
mils for pipe sizes less than or equal to 12 inches, 150 mils for jacket sizes greater than 12 
inches. No FRP, HDUP, or tape jacket allowed. 

E. Casing accessories include the following: 

1. Joint Kit:  Half-shell, pourable or split insulation, casing sleeve, and shrink-wrap sleeve. 
 

2. Expansion Blanket:  Elastomeric foam, formed to fit over piping. 
 

3. End Seals:  Shrink wrap the casing material to seal watertight around casing and carrier 
pipe. 

F. Moisture barrier and seals: Factory applied, sealed to the jacket and carrier pipe. End seals 
shall be certified as having passed a 20-foot head pressure test. End seals shall be high 
temperature mastic completely sealing the exposed end of the insulation. 

G. Straight joints shall be factory fabricated and pre-insulated, using polyurethane foamed poured 
in HDPE sleeve and sealed with a pressure sensitive polyethylene backed, 30 mils thick heat 
shrink wrap. All joint closures and insulation shall occur at straight sections of pipe. All insulation 
and jacketed materials shall be furnished and installed by pre-insulated pipe manufacturer. Field 
applied insulation piping shall not be acceptable. 

http://www.specagent.com/LookUp/?ulid=3762&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812286&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812288&mf=04&src=wd
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H. Fittings: Factory fabricated and pre-insulated with polyurethane foam to the thickness specified 
and jacketed with a one piece seamless molded HDPE fitting cover, a butt fusion welded, or an 
extrusion welded and mitered HDPE jacket.  Carrier pipe fittings shall butt-welded, except sizes 
smaller than two (2) inches shall be socket-welded. Fittings shall be prefabricated / pre-
engineered.  Fittings include expansion loops, elbows, tees, reducers, and anchors.  Elbows, 
loops, offset, or any other direction changes shall conform to the standards set by ANSI B3.1.1. 
Field applied insulated fittings shall not be acceptable. 

I. Expansion and Contraction: Compensation will be accomplished utilizing factory prefabricated 
and preinsulated expansion elbows, Z-bends, expansion loops and anchors specifically 
designed for the intended application. External expansion compensation utilizing flexible 
expansion pad (minimum one (1) inch thickness), extending on either side, both inside and 
outside the radius of the fittings are used with all fittings having expansion in excess of 1/2 inch. 

J. Manholes:  Black steel with lifting eyes. 

1. Finish:  Spray-applied urethane, minimum 30 mils thick. 
 

2. Access:  30-inch diameter waterproof cover with gasket, ladder, and two 6-inch vents, 
one high and one low, extending above grade with rain caps. 
 

3. Conduit Stub-Outs and Seals:  Welded steel with drain and vent openings. 
 

4. Sump:  12 inches in diameter, 12 inches deep. 
 

5. Floatation Anchor:  Oversized bottom keyed into concrete base. 

K. Source Quality Control:  Factory test the carrier pipe to 150 percent of the operating pressure of 
system.  Furnish test certificates. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. See Division 31 "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATION 

A. Hot water heating piping, chilled water piping, condenser water piping, underground, shall be 
the following: 

 
1. Cased piping with polyurethane carrier-pipe insulation. 

a. Piping Insulation Thickness: 1 inch. 

3.3 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems.  Indicate piping locations and arrangements if such were used to size pipe and 
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calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping 
as indicated unless deviations to layout are approved on Coordination Drawings. 

B. Remove standing water in the bottom of trench. 

C. Do not backfill piping trench until field quality-control testing has been completed and results 
approved. 

D. Install piping at uniform grade of 0.2 percent.  Install drains, consisting of a tee fitting, NPS 3/4 
ball valve, and short NPS 3/4 threaded nipple with cap, at low points and elsewhere as required 
for system drainage.  Install manual air vents at high points. 

E. Install components with pressure rating equal to or greater than system operating pressure. 

F. Install piping free of sags and bends. 

G. Install fittings for changes in direction and branch connections. 

H. See Section 23 05 29 "Hangers and Supports for HVAC Piping and Equipment" for mechanical 
sleeve seals through exterior building walls. 

I. Secure anchors with concrete thrust blocks.  

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," Ch. 35, "Pipe and 
Tubing," using copper-phosphorus brazing filler metal complying with AWS A5.8/A5.8M. 

D. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut 
threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore 
full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 
 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or 
damaged.  Do not use pipe sections that have cracked or open welds. 

E. Welded Joints:  Construct joints according to AWS D10.12M/D10.12, using qualified processes 
and welding operators according to "Quality Assurance" Article. 

F. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 
application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads. 

G. Cased Piping Joints:  Assemble sections and finish joints with pourable or split insulation and 
exterior jacket sleeve, and apply shrink-wrap seals. 
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3.5 IDENTIFICATION 

A. Install continuous plastic underground warning tapes during back filling of trenches for 
underground hydronic piping.  Locate tapes 6 to 8 inches below finished grade, directly over 
piping.  

3.6 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

C. Tests and Inspections: 

1. Prepare hydronic piping for testing according to ASME B31.9 and as follows: 
 
a. Leave joints, including welds, uninsulated and exposed for examination during test. 

 
b. Fill system with water.  Where there is risk of freezing, air or a safe, compatible 

liquid may be used. 
 

c. Use vents installed at high points to release trapped air while filling system. 

2. Test hydronic piping as follows: 

a. Subject hydronic piping to hydrostatic test pressure that is not less than 1.5 times 
the design pressure. 
 

b. After hydrostatic test pressure has been applied for a minimum of (1) one hour, 
examine joints for leakage.  Remake leaking joints using new materials and repeat 
hydrostatic test until no leaks exist. 

D. Prepare test and inspection reports. 

END OF SECTION 
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SECTION 26 05 00 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUBSTITUTIONS OF PRODUCTS

A. The products described in the Proposal Documents establish a standard of required 
function, dimension, appearance and quality to be met by any proposed substitution. The 
materials and equipment named in, and the procedures covered by these specifications 
have been selected as a standard because of quality, particular suitability or record of 
satisfactory performance. It is not intended to preclude the use of equal or better 
materials or equipment provided that same meets the requirements of the particular 
project and is approved in an Addendum as a substitution prior to the submission of 
proposals.
 

B. No substitution will be considered prior to receipt of proposals unless written request for 
approval has been received by the Architect and Engineer at a minimum of seven (7) 
business days prior to the date for receipt of proposals. Each such request shall include a 
specification line by line review annotated to certify compliance, the name of the 
manufacturer and model, material or equipment for which it is to be substituted and a 
complete description of the proposed substitute including dimensional drawings, 
cutsheets, performance and test data and any other information necessary for an 
evaluation. The Engineers decision of approval or disapproval of a proposed substitution 
shall be final.
 

C. If the Engineer approves any proposed substitution prior to receipt of proposals, such 
approval will be set forth in an Addendum. Offerors shall not rely upon approvals made in 
any other manner.

 
D. The Engineer and Owner reserve the right to disapprove the use of any manufacturer 

who in their judgment is unsuitable for use on the Project and that decision will be final.
 

E. Availability of specified items:
 
1. Verify prior to submittal of Proposal that all specified items will be available in 

time for installation during orderly and timely progress of the work.  
 

2. In the event specified items will not be so available, notify the Architect / 
Engineer prior to receipt of Proposals. Submit Request for Substitutions in 
accordance with this section.
 

3. The request will not be considered if the product or method cannot be provided 
as a result of the Contractor’s failure to pursue the work promptly or coordinate 
activities properly.  
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4. Costs of delays because of non-availability of specified items, when such 
delays could have been avoided by the Contractor, will be back-charged as 
necessary and shall not be borne by the Owner.

 
F. A request constitutes a representation that Offeror:

 
1. Has investigated proposed product and determined that it meets or exceeds 

quality level of specified product.
 

2. Will provide same warranty for Substitution as for specified product, except 
when inability to provide specified Warranty is reason for request for substitution 
as described above.
 

3. Will coordinate installation and make changes to other Work which may be 
required for the Work to be complete with no additional cost to Owner.
 

4. Waives claims for additional costs or time extension which may subsequently 
become apparent.

 
5. Will reimburse the Owner and pay for all costs, including Architect/Engineer’s 

redesign and evaluation costs resulting from the use of the proposed substitution, 
or for review or redesign services associated with re-approval by authorities 
having jurisdiction.
 

G. No substitutions will be considered after the Award of Contract.

1.3 SUMMARY

A. Provide all work for electrical systems required in the project to be properly installed, 
tested and performing their intended function.

1.4 QUALITY ASSURANCE

A. Perform all work in accordance with the latest edition of the national electrical code, and 
local codes.

B. All electrical materials and distribution, and utilization equipment shall be UL Listed.

C. All equipment and materials shall be new and unused and of United States Domestic 
manufacture unless approved otherwise by engineer or owner.

D. Eliminate any abnormal sources of noise that are considered by the architect not to be an 
inherent part of the electrical systems as designed.

1.5 COORDINATION WITH OTHER TRADES

A. Coordinate the work of this division with all other divisions to ensure that all components 
of the electrical system will be installed at the proper time and fit the available space.

B. Locate and size all openings in work of other trades required for the proper installation of 
the electrical system components.

C. Make all electrical connections to all equipment furnished by this division and any other 
division.
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D. Make all electrical connections from all 120 volt and greater dampers and switches to 
associated exhaust fan(s) furnished by any other division.

1.6 DRAWINGS

A. The drawings are schematic in nature, but show the various components of the systems 
approximately to scale and attempt to indicate how they are to be integrated with other 
parts of the building.  Determine exact locations by review of equipment manufacturer's 
data, by job site measurements, by checking the requirements of other trades, and by 
reviewing all Contract Documents.  The size of the electrical equipment indicated on the 
Drawings may be based on the dimensions of a particular manufacturer.  While other 
listed manufacturers will be acceptable, it is the responsibility of the Contractor to 
determine if the equipment that Contractor proposes to furnish will fit in the space.  The 
drawings are not intended to show exact locations of conduit and wire, or to indicate all 
wire terminators, connectors, conduit fittings, boxes or supports, but rather to indicate 
distribution, circuitry, and control.

B. The Electrical Drawings are necessarily diagrammatic in character and cannot show 
every connection in detail or conduit in its exact location. These details are subject to the 
requirements of ordinances and also structural and architectural conditions.  The 
Contractor shall carefully investigate structural and finish conditions and shall coordinate 
the separate trades in order to avoid interference between the various phases of work.  
Work shall be laid out so that it will be concealed in furred chases and suspended 
ceilings, etc., in finished portions of the building, unless specifically noted to be exposed.  
Work shall be installed to avoid crippling of structural members.  All exposed work shall 
be installed parallel or perpendicular to the lines of the building unless otherwise noted. 

C. When the mechanical and electrical Drawings do not give exact details as to the 
elevation of pipe, conduit and ducts, physically arrange the systems to fit in the space 
available at the elevations intended with the proper grades for the functioning of the 
system involved.  Exposed conduit is generally intended to be installed true and square 
to the building construction, and located as high as possible against the structure in a 
neat and workmanlike manner.  The Drawings do not show all required offsets and their 
location details.  Work shall be concealed in all finished areas.

1.7 SUBMITTALS

A. Specification Review:
1. Include a paragraph-by-paragraph written specification review for each product 

listed requiring a submittal.  Denote any proposed deviations from specifications.

1.8 EXISTING CONDITIONS

A. Do all work required to maintain electrical services to the Owner occupied portions of the 
building during construction.

B. No connection to existing services or utilities shall be made without Owner's knowledge 
and permission.  All such connections shall be planned and scheduled to minimize the 
length of service interruption required.  Request for shutdown shall be made to Owner at 
least two (2) weeks in advance and shall be accompanied by detailed written schedule of 
activities during shutdown and list of materials required for connection and renewal of 
service. It shall be understood that all such service interruptions shall be made at the 
Owner's convenience, not the Contractor's.  No increase in contract amount will be 
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allowed for reasons of premium time, inefficiency of operations or other considerations 
not calculated in original bid.

C. All items removed shall be stored on-site.  Schedule a review of the items with the 
Owner. Remove from site all items the Owner does not choose to keep.  Deliver Owner 
designated items to Owner's storage facility.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled with manufacturer's 
identification.

B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical 
damage, by storing in original packaging.

C. Do not deliver items to project before time of installation.  Limit shipment of bulk and 
multiple-use materials to quantities needed for immediate installation.

PART 2 - PRODUCTS

Provide allowance in bid for twenty-five 20A/1p circuits of 100 feet in length from source 
for miscellaneous needs during the course of construction. Include one duplex receptacle 
per circuit, all associated labor and all necessary accessories (conductor, conduit, 
supports, etc.) required for proper installation.

A. Provide allowance in bid for twenty-five light switching circuit drops of twenty feet in 
length for miscellaneous needs during construction. Include one 277V light switch per 
circuit, all associated labor and all necessary accessories (conductor, conduit, supports, 
etc.) required for proper installation.

B. Provide allowance in bid for ten additional exit signs for miscellaneous needs during 
construction. Include circuiting, all associated labor and all necessary accessories 
required for proper installation.

PART 3 - EXECUTION

3.1 EXISTING WORK

A. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.

B. Provide temporary wiring and connections to maintain existing systems in service during 
construction.

C. When performing work on energized equipment or circuits, use personnel experienced 
and trained in similar operations.

D. Remove, relocate, and extend existing installations to accommodate new construction.

E. Repair adjacent construction and finishes damaged during demolition and extension 
work.

3.2 OWNER INSTRUCTION
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A. Provide on-site Owner training for all new equipment.

B. Use Operation and Maintenance manuals and actual equipment installed as basis for 
instruction.

C. At conclusion of on-site training program have Owner personnel sign written certification 
they have completed training and understand equipment operation.  Include copy of 
training certificates in final Operation and Maintenance manual submission.

END OF SECTION 26 05 00
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SECTION 26 05 19 - LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Provide a complete system of building wire and cable to all electrical loads.

1.3 SYSTEM DESCRIPTION

A. Product Requirements: Provide products as follows:
1. Provide stranded conductors for all wiring.
2. Conductor not smaller than 12 AWG for power and lighting circuits.
3. Conductor not smaller than 16 AWG for control circuits.
4. 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet
5. 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet.
6. Copper.

B. Wiring Methods: Provide the following wiring methods:
1. Concealed Dry Interior Locations: Use only Type THHN/THWN insulation, in 

raceway.

C. Branch Circuit Conductors: No branch circuit conductors are allowed in any slab or under slab 
on grade unless specifically indicated on drawings.

1.4 COORDINATION

A. Where wire and cable destination is indicated and routing is not shown, determine routing and 
lengths required.

PART 2 - PRODUCTS

2.1 BUILDING WIRE

A. Manufacturers:
1. Diamond Wire & Cable Co. 
2. Southwire
3. General Cable Co. 
4. IUSA Wire
5. Encore

B. Product Description: Single conductor insulated wire.

C. Conductor: Copper.
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D. Insulation: NFPA 70; Type THHN/THWN insulation for feeders and branch circuits.

2.2 TYPE AC CABLE

A. Manufacturers: 
1. AFC
2. Southwire

B. Product Description: A fabricated assembly of insulated conductors in a flexible metallic 
enclosure.

C. Comply with NEC 320.

D. Support, provide separate support to structure for all Type AC cable, spacing not exceeding 
three (3) feet and at each junction box.

E. Provide an insulated green grounding conductor in all Type AC cable.

F. Acceptable Use:  Install, at Contractor’s option, only for service to light fixtures above 
accessible ceilings, limit length to six (6) feet whips from accessible junction box to light 
fixtures.

G. Provide insulated throat fittings at all terminations of Type AC cable.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify interior of building has been protected from weather.

B. Verify mechanical work likely to damage wire and cable has been completed.

C. Verify raceway installation is complete and supported.

3.2 EXISTING WORK

A. Remove exposed abandoned wire and cable, including abandoned wire and cable above 
accessible ceiling finishes. Patch surfaces where removed cables pass through building 
finishes.

B. Disconnect abandoned circuits and remove circuit wire and cable. Remove abandoned boxes 
when wire and cable servicing boxes is abandoned and removed. Install blank cover for 
abandoned boxes not removed.

C. Provide access to existing wiring connections remaining active and requiring access. Modify 
installation or install access panel.

D. Extend existing circuits using materials and methods compatible with existing electrical 
installations, or as specified.

3.3 INSTALLATION

A. Route wire and cable to meet Project conditions.
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B. Neatly train and lace wiring inside boxes, equipment, and panelboards.

C. Identify and color code wire.  Identify each conductor with its circuit number or other 
designation indicated.

D. Special Techniques - Wiring Connections:
1. Clean conductor surfaces before installing lugs and connectors.
2. Make splices, taps, and terminations to carry full ampacity of conductors with no 

perceptible temperature rise.
a. MDF/IDF room branch circuits:  All branch circuits shall be dedicated and 

unspliced. Provide dedicated branch circuit 20 or 30 amperes, #10 and or 
#12 wire, unspliced from wiring device all the way back to the overcurrent 
device.  Do not share ground with any other circuit.

b. Computer branch circuits:  All branch circuits shall be dedicated. Provide 
dedicated branch circuit 20 amperes, #10 and or #12 wire from wiring 
devices all the way back to the overcurrent device.  Do not share neutral with 
any other circuit.

c. Kitchen branch circuits:  All branch circuits for 125 volt, single phase, 15 and 
20 ampere receptacles shall be dedicated. Provide dedicated branch circuit 
20 amperes, #10 and or #12 wire from wiring devices all the way back to the 
overcurrent device.  Do not share neutral or ground with any other circuit.

3. Tape uninsulated conductors and connectors with electrical tape to 150 percent of 
insulation rating of conductor.

4. Install split bolt connectors for copper conductor splices and taps, 6 AWG and larger.
5. Install solderless pressure connectors with insulating covers for copper conductor 

splices and taps, 8 AWG and smaller.
6. Install insulated spring wire connectors with plastic caps for copper conductor splices 

and taps, 10 AWG and smaller.

3.4 WIRE COLOR

A. COLOR CODES FOR CONDUCTORS FOR BRANCH CIRCUITS AND FEEDERS

Wire Sizes #10 and Smaller:
Use Continuous Color Coded Insulation

(Note 01)

Wire Sizes #6 and Smaller:
Use Continuous Color 

Coded Insulation (Note 02)
System/Phas
e

A B C N G IG

120/208 Black Red Blue White Green Green/Yello
w Stripe

120/240 Black Orange Blue White
w/color stripe

(Note 03)

Green Green/Yello
w Stripe

277/480 Brown Purple Yellow Gray Green Green/Yello
w Stripe
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Table Notes:

1. Wire size #8 and larger, black conductors with color marking tape at each termination 
and where accessible; colors as noted above.

2. Wire sizes #4 and larger, black conductor with green marking tape at each 
termination and where accessible.

3. Provide white (no stripe) insulation when 120/208V system is not present at this 
installation.

B. Neutral Conductors: White. When two or more neutrals are located in one conduit, individually 
identify each with proper circuit number and provide color coding at each junction box 
containing more than one neutral.

C. Branch Circuit Conductors: Install three or four wire home runs with each phase uniquely color 
coded.

D. Feeder Circuit Conductors: Uniquely color code each phase.

E. Ground Conductors:
For 6 AWG and smaller: Green.
For 4 AWG and larger: Identify with green tape at both ends and visible points 
including junction boxes.

3.5 GROUPING OF CIRCUITS

A. Limit the number of current carrying conductors per conduit to 6.  Neutrals serving computer 
receptacle branch circuits shall be counted as current carrying.  Grounds shall not be counted.

B. Grouping of different voltages is not allowed.

C. Provide metal box sizes per NEC Table 314.16 (A).

D. Provide conduit per NEC Annex C.

E. Neutrals serving branch circuits shall not be shared. Provide dedicated neutral per circuit.

3.6 POWER LIMITED CIRCUIT INSTALLATION

A. Provide a complete system of raceway and covered junction boxes for all power limited 
circuits installed exposes in finished spaces and spaces without a ceiling.

B. Provide raceway for all power limited circuit wiring within wall cavities and above sheet rock, 
plaster and other “hard” (non-lay-in) ceiling types of construction.

C. Labeling:  Provide label on all junction boxes.
1. Provide permanent labeling with indelible black marker, in neat, legible print 

indicating the system wiring name.
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END OF SECTION 23 05 19
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Provide a continuous low-impedance grounding system for the entire electrical wiring system.

1.3 REFERENCES

A. Institute of Electrical and Electronics Engineers:
1. IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial Power 

Systems.
2. IEEE 1100 - Recommended Practice for Powering and Grounding Electronic 

Equipment.

B. NFPA 70 - National Electrical Code.

1.4 SYSTEM DESCRIPTION

A. Grounding systems use the following elements as grounding electrodes:
1. Metal underground water pipe.
2. Metal building frame.
3. Concrete-encased electrode.
4. Ground ring.
5. Rod electrode.
6. Plate electrode.

1.5 SUBMITTALS

A. Product Data: Submit data on grounding electrodes and connections.

1.6 QUALITY ASSURANCE

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL labeled.

1.7 GROUND RING PRE-INSTALLATION MEETINGS

A. This paragraph shall apply to buildings when a ground ring is specified.

B. Convene minimum one (1) week prior to commencing work of this section.
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C. Coordinate with concrete pour schedule for footings to insure rebar in concrete is available for 
bonding.

1.8 MADE ELECTRODE INSPECTION

A. Convene prior to cover up of work of this section.

B. Coordinate inspection of made electrode, exothermic welds and test well installation.

PART 2 PRODUCTS
2.1 ROD ELECTRODES

A. Manufacturers:
1. Apache Grounding/Erico Inc. 
2. Copperweld, Inc. 
3. Erico, Inc.
4. O-Z Gedney Co.  
5. Thomas & Betts
6. VFC

B. Product Description:
1. Material: Copper-clad steel 
2. Diameter:  3/4 inch
3. Length:  ten (10) feet

2.2 WIRE

A. Material: Stranded copper.

B. Foundation Electrodes: #2 AWG.

C. Grounding Electrode Conductor: Copper conductor bare.

D. Bonding Conductor: Copper conductor bare.

2.3 MECHANICAL CONNECTORS

A. Manufacturers:
1. Apache Grounding/Erico Inc. 
2. Copperweld, Inc. 
3. Erico, Inc. 
4. ILSCO Corporation 
5. O-Z Gedney Co.
6. Thomas & Betts, Electrical 
7. VFC



LEAF Engineers WFAC Blackbox Addition
PBK Project No. 230462 Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
26 05 26 - 3

B. UL Listed for grounding applications.

C. Provide “ACORN” style ground clamp only for all driven ground rods unless noted to be 
exothermic connected in this specification. UL listed for connecting ground conductor to a 
driven ground rod.

D. Description: Brass connectors, suitable for grounding and bonding applications, in 
configurations required for particular installation.

2.4 EXOTHERMIC CONNECTIONS

A. Manufacturers:
1. Cadweld by Erico, Inc.

B. Product Description: Exothermic materials, accessories, and tools for preparing and making 
permanent field connections between grounding system components.

2.5 GROUNDING BUSSES

A. When indicated, provide copper ground busses on walls in areas where special grounding 
needs will arise.  Bus shall consist of copper bar as follows:
1. Ground bar cross section of nominal four (4) inches by 1/4 inch; 24 inches length.
2. Drill to accommodate NEMA Pattern D 2-hole compression lugs for ground wires to be 

installed.  Leave remainder of bar for future drilling by owner.
3. Copper compression lugs to connect conductors to the bar.  Lugs shall be 2-hole type 

for double bolting to ground bar.
4. Install all bolts for compression with top and bottom steel washers plus a Belleville 

spring washer between top washer and bolt head.
5. Grounding electrode conductor(s) shall be fusion-welded on buss (and not lugged on).
6. Mounting Free air, no enclosure required.  Install Harger WBKT-1 brackets to mount 

bar to wall.  Isolate copper bar from mounting brackets with Harger 4200-Seriess two 
(2) inch insulators.

7. Fasten clear pexiglass cover on standoff bolts over ground bar.  Engrave cover 
"GROUND BUS".  Cover by Harger Lightning Protection, Inc., or approved equal.

8. Ground bar assembly shall be Harger Lightning Protection, Inc. GBI Series (800-842-
7437, www.harger.com), Erico, Inc. (800-248-9353) or approved equal.

2.6 DRIVEN ELECTRODE ACCESS WELL AND COVER

A. Eight (12) inch diameter concrete pipe with belled end.

B. 24 inches long or longer to reach ground and set flush in grade.

C. Provide cast iron cover with "GROUND" embossed on top.

PART 3 – EXECUTION

3.1 EXAMINATION

A. Verify final backfill and compaction has been completed before driving rod electrodes.
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3.2 PREPARATION

A. Remove paint, rust, mill oils, and surface contaminants at connection points.

3.3 EXISTING WORK

A. Modify existing grounding system to maintain continuity to accommodate renovations.

B. Extend existing grounding system using materials and methods compatible with existing 
electrical installations.

3.4 INSTALLATION

A. Install in accordance with NEC Article 250.  Properly bond the system neutral to the system 
grounding electrode conductor at the main service entrance equipment. All other neutral 
busses, bars, etc. on the service voltage system shall be isolated from ground.  This system 
shall be the solid grounded type.

B. Bond all ground electrodes together to form the grounding electrode system including metal 
underground water pipe, metal frame of the building or structure, concrete encased 
electrodes, ground ring, rod and pipe electrodes and plate electrodes.  

C. Install grounding and bonding conductors concealed from view.

D. Install grounding electrode conductor and connect to reinforcing steel in foundation footing.

E. Install a green equipment grounding conductor in all feeders and branch circuits, minimum 
size per NEC Table 250.122.

F. Transformers:  Ground as a separately derived source.
1. Where transformer secondary includes a neutral, the neutral shall be bonded to the 

equipment enclosure and connected to the system ground conductor.
2. Size bonding jumper per NEC Table 250.66.
3. Grounding conductor shall be in raceway and shall be bonded to nearest available 

point of interior metal water piping system.

G. Bond together reinforcing steel and metal accessories in pool and fountain structures.

H. Concrete-Encased Electrode (NEC 250-52):
1. Concrete-encased electrode is also known as the "Ufer ground".  Concrete footings or 

foundation that are in direct contact with the earth and located at the building 
periphery shall be made available for use as electrodes.  Designated footings shall be 
used for grounding purposes.  Unless other wise noted on drawings, designated 
footings are the perimeter building corners plus perimeter footings approximately on 
100 feet centers between corners.

I. Made Electrode:
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1. Triple Ground Rod:  Provide a building ground rod and bond it to the electrode system.  
The building ground rod shall consist of three ground rods, arranged in an equilateral 
triangular pattern located at least five (5) feet outside an exterior building wall or as 
otherwise directed.  Space 15 feet apart and drive into the earth to a point two (2) feet 
below finished grade to top of rods.  Grounding electrode conductor shall form a 
continuous loop around rods, and conductor shall be properly bonded to each rod by a 
fusion weld similar to "Cadweld".

2. Extend grounding electrode conductor from this ground rod(s) to the grounded service 
conductor (neutral) in the building main switchboard at an accessible point on the 
ground bus per NEC 250-24.

3. Install grounding electrode conductor of 3/0 Copper.

J. Main Bonding Jumper:  Shall be sized in accordance with Section 250-66, if not indicated on 
the drawings, and installed within the same enclosure as the point of bonding of the system 
neutral service entrance.

K. Grounding Busses:
1. Provide a copper bus bar where indicated on Drawings.  Provide grounding electrode 

conductor and connection to the grounding electrode system.  AWG No. 2 minimum.
2. Provide in each IDF and MDF room.
3. Provide at each CATV / MATV head-end mounting board.
4. Provide at each building communications rack.
5. Provide at each sound reinforcement equipment rack.

L. Water Pipe Electrode: A ten (10) foot minimum length of electrically continuous underground 
metal water pipe.  Bond around insulating joints or sections, insulating pipe, and water meters 
to make pipe electrically continuous.

M. Metal Building Frame NEC 250-52.
1. The structural steel or other metal frame of the building.  Effectively ground the steel 

structural columns to the ground ring electrode.
2. Cadweld AWG #2 bare copper cable to base of steel column.  Route bonding jumper 

down through column blockout in building floor slab, excavate under grade beam, and 
extend out to the ground ring.  Cadweld jumper (also called "stinger") or install Burndy 
Hyground™ Type YGHP-C hydraulic compression connector onto ground ring.  Install 
a ground rod at each point where a stinger from a building steel column lands on the 
ground ring.  

N. Ground Ring Electrode (NEC 250-52):
1. Provide a tinned, bare copper conductor, size AWG #2 or larger, ground loop in direct 

contact with the earth.  Install around and below the entire periphery of the building at 
least 36 inches underground.  The ring conductor shall be in direct contact with the 
earth and below any concrete mat or seal slab that may be part of the building 
structural foundation.  Bond this ground ring to all other electrodes and to the 
grounded service conductor (neutral) in the building main switchboard at a point on 
the supply side of each service disconnect.

O. Fuel Gas Piping:
1. Each above ground portion of a gas piping system upstream from the equipment 

shutoff valve shall be made electrical continuos and bonded to the building grounding 
electrode system, as required in NFPA 54, National Fuel Gas Code.

2. Gas piping shall not be used as a grounding electrode.
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P. Engine Generator Neutral:
1. Ground the generator neutral as a separately derived system per NEC 250-20(d).
2. Sign:  Provide a sign at the service entrance equipment indicating type and location of 

on-site generator.

Q. Outdoor Lighting Poles:
1. All metallic outdoor poles and luminaries on metallic or non-metallic lighting poles shall 

be grounded by bonding in an approved manner to the circuit grounding conductor.  In 
addition to this, bond pole to a #8 bare copper wire which shall also be bonded to a 
ground rod.  Install the ground rod adjacent to the pole base with the top driven at 
least two (2) feet below grade.

3.5 OTHER GROUNDING SYSTEMS:

A. General   Check the drawings for special grounding system or grounding requirements.

B. Telephone and data equipment grounding connections:
1. Bond each telephone and data equipment ground (buss type or grounding conductor 

type) at each telephone terminal board and data rack back to the service entrance 
grounding electrode system with a bare #6awg ground wire.

C. Other Buildings Served From Common Service:
1. The main building service is the source for electric service to several out buildings on 

site.
2. Isolate neutral bus from ground at each out-building main panel.
3. Provide an equipment grounding conductor in feeder to each out-building main panel.
4. Provide a local building ground rod at each out-building.  Bond at least one building 

column footing to the ground rod.  
5. Bond grounding conductor of building main feeder to grounding electrode system 

established at the particular building.

3.6 EQUIPMENT GROUNDING SYSTEM

A. General:  Make a firm bond between all enclosures, equipment and metallic raceway system.  
Grounding conductors shall be continuous from origin to termination and properly bonded with 
lugs at both ends.  The metallic raceway systems shall be made up properly to form a 
grounding path that has an impedance back to the main system ground that is as low as can 
be practically obtained.

B. Over 250 Volts: Provide locknuts and/or listed fittings per NEC 250-97 for bonding of metal 
raceways in all circuits of over 250 Volts to ground.  In case of oversized, concentric or 
eccentric knockouts, comply with NEC 250-92(B).  The use of snap-in, wedge-type, or pivot-
type connectors is prohibited. 

3.7 FIELD QUALITY CONTROL

A. Grounding Tests:
1. Test the electrical system after installation is complete.  Inspect and test for stray 

currents, unintended ground shorts, and proper physical condition of grounding 
system.  Correct any deficiencies and re-test to verify satisfactory installation.
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2. Provide written test report to document all findings, test values, work done and 
certification of grounding system.

3. Use true-RMS meters for all voltage and current measurements.
4. Test telecommunications grounding riser to verify continuity.
5. Check all isolated ground receptacles for correct polarity.
6. Test all sub panels of separately derives systems to verify subpanel neutral is isolated 

from ground.
7. Test theater isolated power system for the sound reinforcement system to verify 

isolation of ground system from other building systems.
8. Verify continuity and isolation of audio system ground bus and grounding riser.
9. Perform ground resistance and continuity testing in accordance with IEEE 142.
10. When improper grounding is found on receptacle, check receptacles in entire project 

and correct.  Perform retest.

3.8 TEST WELLS

A. Install test well for designated outdoor driven ground rods.  Set tops of well flush with finished 
grade.  Provide mechanical connector for ground rod inside test well so that rod can be 
disconnected from ground ring or other grounding electrode system for testing.
1. Designated Ground Rods:

a. One (1) at triple ground rod for High School Main Switchboard Electrical 
Room.

b. One (1) at each generator. 

END OF SECTION 26 05 26
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Conduit supports.
2. Formed steel channel.
3. Spring steel clips.
4. Sleeves.
5. Mechanical sleeve seals.
6. Firestopping relating to electrical work.
7. Firestopping accessories.
8. Equipment bases and supports.  

1.3 REFERENCES

A. Underwriters Laboratories Inc.:
1. UL 263 - Fire Tests of Building Construction and Materials.
2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
3. UL 1479 - Fire Tests of Through-Penetration Firestops.
4. UL - Fire Resistance Directory.

1.4 DEFINITIONS

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or assembly 
placed in spaces between and penetrations through building materials to arrest movement of 
fire, smoke, heat, and hot gases through fire rated construction.

1.5 PERFORMANCE REQUIREMENTS

A. Firestopping: Conform to Building Code and UL for fire resistance ratings and surface burning 
characteristics.

1.6 SUBMITTALS

A. Product Data:
1. Hangers and Supports: Submit manufacturers catalog data including load capacity.

1.7 QUALITY ASSURANCE

A. Perform Work in accordance with the Building Code.
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PART 2 - PRODUCTS

2.1 CONDUIT SUPPORTS

A. Manufacturers:
1. Allied Tube & Conduit Corp. 
2. Electroline Manufacturing Company 
3. O-Z Gedney Co.
4. Appleton 

B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running threads.

C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or 
hanger rod. Set screw: hardened steel.

D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single bolt to 
tighten.

E. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits.

F. Cable Ties: High strength nylon temperature rated to 185 degrees F. Self locking.

2.2 FORMED STEEL CHANNEL

A. Manufacturers:
1. Allied Tube & Conduit Corp.
2. B-Line Systems 
3. Midland Ross Corporation, Electrical Products Division 
4. Unistrut Corp. 

B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.

2.3 SLEEVES

A. Sleeves for raceway Through Non-fire Rated Floors: 18 gage galvanized steel.

B. Sleeves for raceway Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet 
Floors: Steel pipe or 18 gage galvanized steel.

C. Sleeves for raceway Through Fire Rated and Fire Resistive Floors and Walls, and Fire Proofing: 
Prefabricated fire rated sleeves including seals, UL Listed.

D. Fire-stopping Insulation: Glass fiber type, non-combustible.

2.4 SPRING STEEL CLIPS

A. Product Description: Mounting clamp, and screw.

2.5 MECHANICAL SLEEVE SEALS

A. Manufacturers:
1. Thunderline Link-Seal, Inc. 
2. NMP Corporation 
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B. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber links 
shaped to continuously fill annular space between object and sleeve, connected with bolts and 
pressure plates causing rubber sealing elements to expand when tightened, providing watertight 
seal and electrical insulation.

2.6 FIRESTOPPING

A. Manufacturers:
1. Dow Corning Corp. 
2. Fire Trak Corp. 
3. Hilti Corp. 
4. International Protective Coating Corp. 
5. 3M fire Protection Products .
6. Specified Technology, Inc. 

B. Product Description: Different types of products by multiple manufacturers are acceptable as 
required to meet specified system description and performance requirements; provide only one 
type for each similar application.
1. Silicone Firestopping Elastomeric Firestopping: Multiple component silicone 

elastomeric compound and compatible silicone sealant.
2. Foam Firestopping Compounds: Multiple component foam compound.
3. Formulated Firestopping Compound of Incombustible Fibers: Formulated compound 

mixed with incombustible non-asbestos fibers.
4. Fiber Stuffing and Sealant Firestopping: Composite of mineral or ceramic fiber stuffing 

insulation with silicone elastomer for smoke stopping.
5. Mechanical Firestopping Device with Fillers: Mechanical device with incombustible 

fillers and silicone elastomer, covered with sheet stainless steel jacket, joined with 
collars, penetration sealed with flanged stops.

6. Intumescent Firestopping: Intumescent putty compound which expands on exposure to 
surface heat gain.

7. Firestop Pillows: Formed mineral fiber pillows.

2.7 FIRESTOPPING ACCESSORIES

A. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and other 
devices required to position and retain materials in place.

B. General:
1. Furnish UL Listed products.
2. Select products with rating not less than rating of wall or floor being penetrated.

C. Non-Rated Surfaces:
1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or ceiling 

plates for covering openings in occupied areas where conduit is exposed.
2. For exterior wall openings below grade, furnish modular mechanical type seal 

consisting of interlocking synthetic rubber links shaped to continuously fill annular 
space between conduit and cored opening or water-stop type wall sleeve.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify openings are ready to receive sleeves.
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B. Verify openings are ready to receive firestopping.

3.2 INSTALLATION - HANGERS AND SUPPORTS

A. Anchors and Fasteners:
1. Concrete Structural Elements: Provide precast inserts, expansion anchors, powder 

actuated anchors or preset inserts as required.
2. Steel Structural Elements: Provide beam clamps, spring steel clips, steel ramset 

fasteners or welded fasteners as required.
3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors as required.
4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts or hollow 

wall fasteners as required.
5. Solid Masonry Walls: Provide expansion anchors or preset inserts as required.
6. Sheet Metal: Provide sheet metal screws.
7. Wood Elements: Provide wood screws.

B. Inserts:
1. Install inserts for placement in concrete forms.
2. Install inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over four 

(4) inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide through-

bolt with recessed square steel plate and nut recessed into and grouted flush with slab.

C. Install conduit and raceway support and spacing in accordance with NEC.

D. Do not fasten supports to suspended ceiling support system, pipes, ducts, mechanical 
equipment, or conduit.

E. Install multiple conduit runs on common hangers.

F. Supports:
1. Fabricate supports from structural steel or formed steel channel. Install hexagon head 

bolts to present neat appearance with adequate strength and rigidity. Install spring lock 
washers under nuts.

2. Install surface mounted cabinets and panelboards with minimum of four anchors.
3. In wet and damp locations install steel channel supports to stand cabinets and 

panelboards one (1) inch off wall.
4. Support vertical conduit at every floor.

3.3 INSTALLATION - FIRESTOPPING

A. Install material at fire rated construction perimeters and openings containing penetrating 
sleeves, piping, ductwork, conduit and other items, requiring firestopping.

B. Apply primer where recommended by manufacturer for type of firestopping material and 
substrate involved, and as required for compliance with required fire ratings.

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke rating.
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D. Compress fibered material to maximum 40 percent of its uncompressed size.

E. Place intumescent coating in sufficient coats to achieve rating required.

F. Remove dam material after firestopping material has cured. 

G. Fire Rated Surface:
1. Seal opening at all rated floors and walls as follows:

a. Install sleeve through opening and extending beyond minimum of one (1) inch 
on both sides of building element.

b. Size sleeve allowing minimum of one (1) inch void between sleeve and 
building element.

c. Pack void with backing material.
d. Seal ends of sleeve with UL Listed fire resistive silicone compound to meet fire 

rating of structure penetrated.
2. Where cable tray, bus, or conduit, penetrates fire rated surface, install firestopping 

product ins accordance with manufacturer's instructions.

H. Non-Rated Surfaces:
1. Seal opening through non-fire rated floors and walls as follows:

a. Install sleeve through opening and extending beyond minimum of one (1) inch 
on both sides of building element.

b. Size sleeve allowing minimum of one (1) inch void between sleeve and 
building element.

c. Install type of firestopping material recommended by manufacturer.
2. Install escutcheons where conduit, penetrates non-fire rated surfaces in occupied 

spaces. Occupied spaces include rooms with finished ceilings and where penetration 
occurs below finished ceiling.

3. Exterior wall openings below grade: Assemble rubber links of mechanical seal to size 
of conduit and tighten in place, in accordance with manufacturer's instructions.

3.4 INSTALLATION - SLEEVES

A. Exterior watertight entries: Provide mechanical sleeve seals.

B. Interior conduit penetrations not required to be watertight: Sleeve and fill with silicon foam.

C. Set sleeves in position in forms. Provide reinforcing around sleeves.

D. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for 
continuous insulation wrapping.

E. Extend sleeves through floors and walls one (1) inch above finished floor level. Caulk sleeves.

END OF SECTION 26 05 29
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.1 SUMMARY

A. Section includes conduit and tubing, wireways, outlet boxes, pull and junction boxes, and 
handholes.

1.2 REFERENCES

A. American National Standards Institute:
1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.
2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated.
3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC).

B. National Electrical Manufacturers Association:
1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable 

Assemblies.
3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.
4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box Supports.
5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized Rigid Steel 

Conduit and Intermediate Metal Conduit.
6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit.
7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.

1.3 SYSTEM DESCRIPTION

A. Raceway and boxes located as indicated on Drawings, and at other locations required for 
splices, taps, wire pulling, equipment connections, and compliance with regulatory 
requirements. Raceway and boxes are shown in approximate locations unless dimensioned. 
Provide raceway to complete wiring system.

B. Wet and Damp Locations: Provide rigid steel conduit.  Provide cast metal junction and pull 
boxes. Provide flush mounting outlet box in finished areas.

C. Concealed Dry Locations: Provide rigid steel intermediate metal conduit on electrical 
metallic tubing.  Provide sheet-metal boxes. Provide flush mounting outlet box in finished 
areas. Provide hinged enclosure for large pull boxes.
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D. Exposed Dry Locations: Provide rigid steel conduit, intermediate metal conduit or electrical 
metallic tubing.  Provide sheet-metal boxes. Provide flush mounting outlet box in finished 
areas. Provide hinged enclosure for large pull boxes.

E. In Slab or Under Slab on Grade: No branch circuit raceway is allowed in any slab or under 
slab on grade unless specifically indicated on drawings.

1.4 DESIGN REQUIREMENTS

A. Minimum Raceway Size: 3/4 inch.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide 
appropriate covering.

B. Protect PVC conduit from sunlight.

1.6 COORDINATION

A. Coordinate installation of outlet boxes and raceway for equipment connected under other 
Divisions.

B. Coordinate installation of conduit for control wiring in mechanical rooms and in inaccessible 
locations such as walls and hard ceilings.  

C. Coordinate installation of conduit for all other low-voltage systems in inaccessible locations 
and all other locations required by drawings or specifications for those systems.

D. Coordinate mounting heights, orientation and locations of outlets mounted above counters, 
benches, and backsplashes.  Refer to Architectural elevations and equipment specifications 
and coordinate device locations prior to electrical rough-in.

PART 2 - PRODUCTS

2.1 METAL CONDUIT

A. Manufacturers:
1. Carlon Electrical Products
2. Hubbell Wiring Devices
3. Thomas & Betts Corp
4. Walker Systems Inc.
5. The Wiremold Co.
6. Multi Cell
7. O-Z Gedney 
8. Raco.
9. or approved equal.

B. Rigid Steel Conduit: ANSI C80.1.

C. Intermediate Metal Conduit (IMC): Rigid steel.

D. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit
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E. Electrical Metal Tubing (EMT):  All EMT fittings shall be steel not die-cast metal. All conduit 
stub-ups above ceiling for low voltage and data to be provided with insulating bushing.   

F. Flexible Metal Conduit (Flex):  Conduit fittings shall be steel.  Provide plastic anti-short 
bushing for all flex fittings.  Comply with NEC 348.

G. Liquidtight Flexible Metal Conduit:  Shall be same as flexible metal conduit specified above 
except Article 350 in NEC.

H. PVC-Coated Rigid Steel Conduit:  Galvanized rigid steel with additional external coating for 
40 mil polyvinyl chloride jacket (PVC).  Conforming to UL Standard 6. ANSI C80.1 and 
NEMA Standard No. RN.1.
1. Manufacturer: 

a. Ocal Inc.
b. Perma Cote Industries
c. Rob-Roy Industries
d. or Approved equal.

I. PVC-Rigid Nonmetallic Conduit:  PVC and fittings that are listed per the UL Standards.  
Comply with NEMA Standard TC-2.

J. Nonmetallic Multi Duct:  Provide nonmetallic multi duct that is UL Listed.
1. Type:  four (4) inches schedule 40 PVC outer duct, four 1.25 inch ducts of ribbed 

polyethylene.  Duct shall have six (6) inch deep end bell on one end, spigot on the 
other end.

2. Multi Duct shall have gaskets to seal the inside and outside walls of the inner duct.

2.2 ENCLOSURES

A. Pull Boxes, Junction Boxes, Cabinets, and Wireways:  Provide pull boxes, junction boxes, 
wireways, and cabinets wherever necessary for proper installation of various electrical 
systems according to the National Electrical Code and where indicated on the Drawings.

B. Minimum Size:  That size shown on the drawings, as required for the specific function, or as 
required by the National Electrical Code, whichever is larger.

C. Construction:
1. Indoors in Dry Areas and Not Buried in Slab:  Code gage steel - NEMA 1 

construction - sides formed and welded, screw covers unless indicated hinged 
cover or door on drawings. Hinged doors shall be similar to panelboard doors with 
the same type locking device.  Knockouts shall be factory made or formed O-Z 
Gedney Type PB or approved equal.

2. Outdoors or Indoors in Wet Areas and Not Buried in Slab:  Same as specified 
above for indoor except provide NEMA 3R (designated by 3R or RT) unless 
indicated or specified to be NEMA 4 (designated by 4 or WP) or other type rating.

3. Indoors Buried in Slab:  Watertight, galvanized cast iron in floors on or below grade, 
otherwise concrete tight stamped steel.

4. Outdoors Buried in Earth:  Watertight, Polymer concrete similar to Hubbell Power 
System, Inc. “Quazite” or precast concrete type manufactured by Brooks Product, 
Inc brand for Oldcastle Precast, Inc. Precast box shall have appropriate structural 
rating for intended use.  Install on a level poured concrete base to provide a solid 
bearing surface.  Provide a bolted cast iron traffic cover with 
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foundry-cast marking "Electrical", "Communications" or "Telephone" as applies.  
Top of enclosure shall be one (1) inch above finished grade in earth.  Top of 
enclosure shall be flush with finished pavement.

2.3 WIREWAY

A. Manufacturers:  Same as Metal Conduit.

B. Product Description:  General purpose.

C. Size:  As determined by Contractor in accordance with NEC 376.

D. Cover:  Screw cover.

E. Connector:  Slip-in.
F. Fittings: Lay-in type.

G. Finish:  Rust inhibiting primer coating with gray enamel finish.

2.4 OUTLET BOXES

A. Manufacturers:  Same as Metal Conduit.

B. Sheet Metal Outlet Boxes: NEMA OS 1, galvanized steel.
1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment 

supported; furnish 1/2 inch male fixture studs where required.
2. Concrete Ceiling Boxes: Concrete type.

C. Cast Boxes: NEMA FB 1, Type FD, cast feralloy. Furnish gasketed cover by box 
manufacturer. 

D. Wall Plates: As specified in Section 26 27 26.

2.5 FLOOR BOXES

A. UL listed for wet application, watertight cast-iron.

B. NEMA OS-1, sheet steel outlet boxes, device boxes, covers, and box supports.
1. Floor: Fully adjustable before and after pour.
2. UL Listed for wet application when installed into concrete, stone, tile or floor without 

carpet cover.  Provide carpet flange where installed in carpet.
3. Provide watertight, cast iron on floors at or below grade, and provide concrete tight 

stamped steel on all upper floors.
4. Multi Gang Floor Box:  Fully adjustable watertight cast iron gang floor boxes where 

shown on Drawings.  Provide with removable partition and provide conduit 
openings in boxes as required.  Install power circuits in separate raceway from 
data, telephone or other signal.

C. Manufacturers: 
1. Appleton
2. Carlon
3. Crouse-Hinds
4. Hubbell
5. Thomas & Betts / Steel City
6. Walker



LEAF Engineers WFAC Blackbox Addition
PBK Project No. 230462 Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
26 05 33 - 5

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify outlet locations and routing and termination locations of raceway prior to rough-in.

3.2 EXISTING WORK

A. Remove exposed abandoned raceway, including abandoned raceway above accessible 
ceiling finishes. Cut raceway flush with walls and floors, and patch surfaces.

B. Remove concealed abandoned raceway to its source.

C. Disconnect abandoned outlets and remove devices. Remove abandoned outlets when 
raceway is abandoned and removed. Install blank cover for abandoned outlets not removed.

D. Maintain access to existing boxes and other installations remaining active and requiring 
access. Modify installation or provide access panel.

E. Extend existing raceway and box installations using materials and methods compatible with 
existing electrical installations, or as specified.

F. Clean and repair existing raceway and boxes to remain or to be reinstalled.

3.3 INSTALLATION - RACEWAY

A. Ground and bond raceway and boxes in accordance with Section 26 05 26.

B. Fasten raceway and box supports to structure and finishes in accordance with Section 26 
25 29.

C. Identify raceway and boxes in accordance with Section 26 05 53.

D. Arrange raceway and boxes to maintain headroom and present neat appearance.

E. Raceway routing is shown in approximate locations unless dimensioned. Route to complete 
wiring system.

F. Arrange raceway supports to prevent misalignment during wiring installation.

G. Support raceway using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers.

H. Group related raceway; support using conduit rack. Construct rack using steel channel 
specified in Section 26 05 29.

I. Do not support raceway with wire or perforated pipe straps. Remove wire used for 
temporary supports

J. Do not attach raceway to ceiling support wires or other piping systems.

K. Construct wireway supports from steel channel specified in Section 26 25 29.

L. Route exposed raceway parallel and perpendicular to walls.
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M. Route raceway installed above accessible ceilings parallel and perpendicular to walls.

N. Maximum Size Conduit in Slab Above Grade:  3/4 inch.

O. Maintain clearance between raceway and piping for maintenance purposes.

P. Maintain 12 inch clearance between raceway and surfaces with temperatures exceeding 
104 degrees Fahrenheit.

Q. Cut conduit square using saw or pipe cutter; de-burr cut ends. 

R. Bring conduit to shoulder of fittings; fasten securely.

S. Join nonmetallic conduit using cement as recommended by manufacturer. Wipe nonmetallic 
conduit dry and clean before joining. Apply full even coat of cement to entire area inserted in 
fitting. Allow joint to cure for minimum 20 minutes.

T. Install conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in damp and 
wet locations and to cast boxes. DO NOT route conduit through the top of any outdoor 
disconnects, panels, etc. conduits must be routed through side or bottom only.

U. Install no more than equivalent of three 90 degree bends between boxes. Install conduit 
bodies to make sharp changes in direction, as around beams. Install hydraulic one-shot 
bender to fabricate factory elbows for bends in metal conduit larger than two (2) inch size.

V. Avoid moisture traps; install junction box with drain fitting at low points in conduit system.

W. Install fittings to accommodate expansion and deflection where raceway crosses expansion 
joints.

X. Install suitable pull string or cord in each empty raceway except sleeves and nipples.

Y. Install suitable caps to protect installed conduit against entrance of dirt and moisture.

Z. Surface Raceway: Install flat-head screws, clips, and straps to fasten raceway channel to 
surfaces; mount plumb and level. Install insulating bushings and inserts at connections to 
outlets and corner fittings.

AA. Close ends and unused openings in wireway.

BB. Provide tracer wire on all underground raceway outside building slab on grade.

3.4 RACEWAY TYPES

A. The following raceway types are to be used in the following locations:
1. Under Slab on Grade: Schedule 40 PVC.
2. Outdoor Locations, Above Grade: Rigid galvanized steel.
3. Wet and Damp Locations: Rigid galvanized steel.
4. Exposed or Concealed Dry Locations, Indoors: EMT, IMC, or rigid galvanized steel.
5. Underground:

a. All underground electrical wire in schedule 40 PVC or rigid galvanized 
steel, 208 volts or greater shall be encased in red concrete two (2) inches 
thick on all sides. Encasement not required under building slabs, 
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parking lots or other paved surfaces. Red dye may not be applied to the top 
of the concrete.

b. All underground electrical wire in schedule 40 PVC or rigid galvanized 
steel, 120 volts or less shall have red warning tape 6” above raceway.

6. Transformers and Motors: 24 inch flexible metal conduit to equipment. 
7. Kitchens and outdoor motor and transformer connections: Liquidtight flexible metal 

conduit for all exposed raceway.
8. Cooling Towers: PVC coated rigid galvanized steel within 50 feet of tower.

3.5 INSTALLATION - BOXES

A. Install wall mounted boxes at elevations to accommodate mounting heights as indicated on 
Drawings and as approved by the Architect.

B. Adjust box location up to ten (10) feet prior to rough-in to accommodate intended purpose.

C. Orient boxes to accommodate wiring devices oriented as specified in Section 126 27 26.

D. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.

E. In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6 inches from 
ceiling access panel or from removable recessed luminaire.

F. Do not fasten boxes to ceiling support wires or other piping systems.

G. Support boxes independently of conduit.  Provide rigid support to structure for all junction 
boxes.  Mount junction boxes within 18” of finished ceilings to facilitate future access.  
Locate junction boxes to allow ready access to junction box covers without removing any 
equipment.

H. All outdoor boxes shall be UL listed for wet location service.

I. Provide rigid support to structure for all junction boxes.

J. Provide rigid support to structure for all conduit within 3 feet of each junction box and a 
maximum spacing of 10 feet.

K. Install junction boxes above ceilings in readily accessible with no obstructions, locate within 
18 inches of finished ceiling to facilitate easy access.

L. For all flexible whips to light fixtures provide wire support at mid-length of whip to structure 
above with UL listed conduit support clip.

M. Provide outlet boxes to meet depth requirement of Architectural walls.  Refer to Architectural 
Spec Section 09250 and 10611 for wall partitions.

3.6 ADJUSTING

A. Install knockout closures in unused openings in boxes.   

3.7 CLEANING
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A. Clean interior of boxes to remove dust, debris, and other material.

B. Clean exposed surfaces and restore finish.

3.8 INSTALLATION - FLOOR BOXES

A. Use cast floor boxes for installation in slab on grade.

B. Set floor boxes level.

C. Install boxes and fittings to preserve fire resistant rating of slabs and other elements, using 
materials and methods specified in Section 26 05 29.

3.9 ADJUSTING

A. Adjust floor box flush with finish material.

3.10 CLEANING

A. Clean interior of boxes to remove dust, debris, and other material.

3.11 ABOVE CEILING JUNCTION BOXES

A. Labeling:  Provide label on all above ceiling junction boxes.
1. Provide permanent labeling with indelible black marker, in neat, legible print 

indicating the panelboard name, branch circuit number(s) and voltage of conductors 
within the junction box.  Junction boxes used for emergency power circuits to be 
painted red.

END OF SECTION 26 05 33
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Nameplates.
2. Underground Warning Tape.
3. Lockout Devices.

1.3 QUALITY ASSURANCE

A. Manufacturers: Firms regularly engaged in manufacture of electrical identification, of types and 
sizes required, whose products have been in satisfactory use in similar service for not less than 5 
years.

B. Codes and standards: Comply with the following:
1. National Electrical Code, NFPA No. 70.
2. NEMA standards applicable to the product provided.
3. UL standards applicable to the product provided.

PART 2 – PRODUCTS

2.1 MANUFACTURERS

A. Acceptable Manufacturers: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated in the work include, but are not limited to the following:

1. Panduit Corp.
2. American Labelmark Co.
3. Markal Corp.
4. Calpico, Inc.
5. Ideal Industries, Inc.

2.2 NAMEPLATES

A. Product Description: Laminated three-layer plastic with engraved black letters on light contrasting 
background color.

B. Emergency Power panels and Equipment: Laminated three-layer plastic with engraved white 
letters on RED background.

C. Letter Size:
1. 1/4 inch high letters for identifying individual equipment and loads.
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D. Minimum nameplate thickness: 1/8 inch.

2.3 UNDERGROUND WARNING TAPE

A. Description: four (4) inch wide plastic tape, colored red with suitable warning legend describing 
buried electrical lines.

PART 3 - EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

3.2 INSTALLATION

A. Install identifying devices after completion of painting.

B. Nameplate Installation:
1. Install nameplate parallel to equipment lines.
2. Install nameplate for each electrical distribution and control equipment enclosure with 

corrosive-resistant mechanical fasteners, or adhesive.
3. Install nameplates for each control panel and major control components located 

outside panel with corrosive-resistant mechanical fasteners, or adhesive.
4. Secure nameplate to equipment front using screws, rivets, or adhesive.
5. Secure nameplate to inside surface of door on recessed panelboard in finished 

locations.
6. Install nameplates for the following:

a. Switchboards
b. Panelboards
c. Transformers
d. Service Disconnects

1) Enclosed Switches
e. Motor Control Centers
f. Stand-alone Motor Controllers
g. Generators
h. Contactors

C. Underground Warning Tape Installation:
1. Install underground warning tape along length of each underground conduit, raceway, 

or cable six (6) to eight (8) inches below finished grade, directly above buried conduit, 
raceway, or cable. Where multiple lines installed in a common trench or concrete 
envelope, do not exceed an overall width of 16 inches; install a single line marker.

2. Install line marker for underground wiring, both direct buried and in raceway.

D. Printed Panelboard Directory:
1. Provide framed, typed circuit schedules with explicit description and identification of 

items controlled by each individual breaker for that panel, switchboard, or motor 
control center. 

2. Panelboard directory shall include a legend indicating insulation color corresponding 
each phase and voltage in the building electrical system.

3. Copy in Owner’s Manual.
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3.3 ABOVE CEILING JUNCTION BOXES

A. Labeling:  Provide label on all above ceiling junction boxes.
1. Provide permanent labeling with indelible black marker, in neat, legible print indicating 

the panelboard name, branch circuit number(s) and voltage of conductors within the 
junction box.

3.4 ARC FLASH WARNING LABEL

A. Switchboards, panel boards and motor control centers requiring examination, adjustments, 
servicing or maintenance while energized shall be field marked to warn persons of arc flash 
hazards. Marking shall be located so as to be clearly visible to qualified persons before servicing 
or maintenance.

END OF SECTION 26 05 53
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SECTION 26 08 00 - COMMISSIONING OF ELECTRICAL SYSTEMS

PART 1 – GENERAL

1.1 DESCRIPTION

A. The requirements of this Section apply to all sections of Division 26. 
B. This project will have selected building systems commissioned.  The complete list of equipment 

and systems to be commissioned is specified in Section 01 91 00 GENERAL 
COMMISSIONING REQUIREMENTS.  The commissioning process, which the Contractor is 
responsible to execute, is defined in Section 01 91 00 GENERAL COMMISSIONING 
REQUIRMENTS.  A Commissioning Agent (CxA) appointed by the owner will manage the 
commissioning process.

1.2 RELATED WORK

A. Section 01 00 00 GENERAL REQUIREMENTS.
B. Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS. 

1.3 SUMMARY

A. This Section includes requirements for commissioning the Facility electrical systems, related 
subsystems and related equipment.  This Section supplements the general requirements 
specified in Section 01 91 00 General Commissioning Requirements.

B. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for more details 
regarding processes and procedures as well as roles and responsibilities for all 
Commissioning Team members.

1.4 DEFINITIONS
A. Refer to Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS for definitions. 
 

1.5 COMMISSIONED SYSTEMS

A. Commissioning of a system or systems specified in Division 26 is part of the construction 
process. Documentation and testing of these systems, as well as training of the OWNER’s 
Operation and Maintenance personnel in accordance with the requirements of Section 01 91 00 
and of Division 26, is required in cooperation with the OWNER and the Commissioning Agent.  

B. The Facility electrical systems commissioning will include the systems listed in Section 01 91 00 
General Commissioning Requirements:

1.6 SUBMITTALS

A. The commissioning process requires review of selected Submittals that pertain to the systems to 
be commissioned.  The Commissioning Agent will provide a list of submittals that will be reviewed 
by the Commissioning Agent.  This list will be reviewed and approved by the OWNER prior to 
forwarding to the Contractor.  Refer to Section 01 33 23 SHOP DRAWINGS, PRODUCT DATA, 
and SAMPLES for further details.  
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B. The commissioning process requires Submittal review simultaneously with engineering review. 
Specific submittal requirements related to the commissioning process are specified in Section 01 
91 00 GENERAL COMMISSIONING REQUIREMENTS.

PART 2 - PRODUCTS (NOT USED)

PART 3 – EXECUTION

3.1 CONSTRUCTION INSPECTIONS

A. Commissioning of Electrical systems will require inspection of individual elements of the electrical 
systems construction throughout the construction period.  The Contractor shall coordinate with 
the Commissioning Agent in accordance with Section 01 91 00 and the Commissioning plan to 
schedule electrical systems inspections as required to support the Commissioning Process.

3.2 PRE-FUNCTIONAL CHECKLISTS

A. The Contractor shall complete Pre-Functional Checklists to verify systems, subsystems, and 
equipment installation is complete and systems are ready for Systems Functional Performance 
Testing.  The Commissioning Agent will prepare Pre-Functional Checklists to be used to 
document equipment installation.  The Contractor shall complete the checklists.  Completed 
checklists shall be submitted to the OWNER and to the Commissioning Agent for review.  The 
Commissioning Agent may spot check a sample of completed checklists.  If the Commissioning 
Agent determines that the information provided on the checklist is not accurate, the 
Commissioning Agent will return the marked-up checklist to the Contractor for correction and 
resubmission.  If the Commissioning Agent determines that a significant number of completed 
checklists for similar equipment are not accurate, the Commissioning Agent will select a broader 
sample of checklists for review.  If the Commissioning Agent determines that a significant number 
of the broader sample of checklists is also inaccurate, all the checklists for the type of equipment 
will be returned to the Contractor for correction and resubmission.  Refer to SECTION 01 91 00 
GENERAL COMMISSIONING REQUIREMENTS for submittal requirements for Pre-Functional 
Checklists, Equipment Startup Reports, and other commissioning documents.

3.3 CONTRACTORS TESTS
A. Contractor tests as required by other sections of Division 26 shall be scheduled and documented 

in accordance with Section 01 00 00 GENERAL REQUIREMENTS.  All testing shall be 
incorporated into the project schedule.  Contractor shall provide no less than 7 calendar days’ 
notice of testing.  The Commissioning Agent will witness selected Contractor tests at the sole 
discretion of the Commissioning Agent.  Contractor tests shall be completed prior to scheduling 
Systems Functional Performance Testing.

  
3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING  

A. The Commissioning Process includes Systems Functional Performance Testing that is intended 
to test systems functional performance under steady state conditions, to test system reaction to 
changes in operating conditions, and system performance under emergency conditions.  The 
Commissioning Agent will prepare detailed Systems Functional Performance Test procedures for 
review and approval by the Engineer.  The Contractor shall review and comment on the tests 
prior to approval.  The Contractor shall provide the required labor, materials, and test equipment 
identified in the test procedure to perform the tests.  The Commissioning Agent will witness and 
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document the testing.  The Contractor shall sign the test reports to verify tests were performed.  
See Section 01 91 00 GENERAL COMMISSIONING REQUIREMENTS, for additional details.

3.4 TRAINING OF OWNER PERSONNEL

A. Training of the OWNER operation and maintenance personnel is required in cooperation with the 
Resident Engineer and Commissioning Agent.  Provide competent, factory authorized personnel 
to provide instruction to operation and maintenance personnel concerning the location, operation, 
and troubleshooting of the installed systems.  Contractor shall submit training agendas and 
trainer resumes in accordance with the requirements of Section 01 91 00.  The instruction shall 
be scheduled in coordination with the OWNER Resident Engineer after submission and approval 
of formal training plans.   Refer to Section 01 91 00 GENERAL COMMISSIONING 
REQUIREMENTS and Division 26 Sections for additional Contractor training requirements.

END OF SECTION
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SECTION 26 09 14 - ELECTRICAL CONTROLS

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. The general provisions of the Contract and the requirements of Section 26 05 00 apply to 
Work specified in this Section.

1.2 SUMMARY

A. Provide complete and operational electrical control systems as outlined within this 
Section.

B. Refrigerant detection and alarm system is provided by Division 23 Mechanical.

C. Elevator Shutdown System(s):  All heat detectors, supervisory addressable modules, and 
supervised fire alarm wiring shall be furnished and installed as part of building fire alarm 
system. Refer to section 28 31 00 for additional requirements of fire alarm system. 

1.3 SUBMITTALS

A. Provide submittals according to Section 26 05 00. Coordinate with section 28 31 00 Fire 
Alarm System Submittal for Items to be furnished and installed as part of the Fire Alarm 
System.

B. Product Data:
1. Component manufacturer's literature explaining all components of each system.

C. Shop Drawings:
1. Complete point to point interface and control wiring schematics.
2. Show size and location of all fused elevator shutdown switches and panels.  

Identify all fuse types, quantity and ampacity.

D. Closeout Submittal: Provide manuals as described in Section 26 05 00.

1.4 OWNER'S INSTRUCTION

A. Provide a one hour period of instruction for each system to the Owner's designated 
personnel upon completion of system installation.  Instruction shall include a functional 
training session on operation and system test procedures.

B. Elevator Power Shutdown System: Schedule instruction after building fire alarm system 
becomes operational. Demonstrate that heat detector(s) is connected to the building fire 
alarm system and that fire alarm system output connects into shunt trip circuit of the 
elevator power shutdown switch(s).

1.5 EXTRA MATERIALS

A. General: Provide extra material's for Owner's use.  All parts shall be identical to installed 
components.
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B. Fuses:
1. Full Set: A full set is (three phase) of each different ampacity fuse in an elevator 

shutdown panel and in each elevator shutdown switch.
2. Provide two full sets of spare fuses for each elevator shutdown panel and switch.  

Fuses blown and replaced during construction and commissioning do not count 
as spares.

3. Provide a metal cabinet in each elevator machine room for the spare fuses.  
Cabinet shall be furnished by the fuse manufacturer or approved equal.

PART 2 - PRODUCTS

2.1 REFRIGERATION MACHINERY ROOM EMERGENCY SYSTEM:

A. General: Provide switches outside each exits from the central plant refrigeration 
machinery room as required by the Uniform Mechanical Code.  Refer to Mechanical 
Drawings for sequence of operation for chiller machine room "purge" system.

B. Emergency Purge Ventilation Fan Switch (EPS):
1. Function: Comply with Uniform Mechanical Code 1107.5.  Provide a break-glass 

switch arranged for ON-only control of fan(s) used for emergency purge 
ventilation system for refrigerant escape.  EPS shall require manual resetting.

2. Construction: Switch shall be designated for surface mounting with contact 
blocks rated 125 Volts ac, 10 amps continuous, and include a cast box, glass 
cover an permanently attached break glass hammer.  Switch shall be Allen 
Bradley 800T-NX115, ASCO Cat No. 124302, Crouse-Hinds EFSC21095 Series, 
Square D Class 9001 Type K15 on FD box, or approved equal.

3. Label: Switch shall be permanently labeled "Emergency Purge Switch".
4. Location: Immediately adjacent to-within two feet-and outside of each 

refrigeration machinery room exit.

C. Emergency Refrigeration Switch (ERS):
1. Function: Comply with Uniform Mechanical Code 1108.4.  Provide a break-glass 

switch arranged for OFF-only control of all electrically operated machinery in the 
refrigeration machinery room, except the exhaust ventilation system controlled by 
the EVS.  Lighting fixtures shall not be affected by the ERS.  Upon activation, the 
ERS shall immediately shutdown machinery.  After shutdown, manual resetting 
shall be required to restore power to each chiller and motor affected.  Loss of 
power from the Electric Utility, temporary or sustained blackout, shall not cause 
the ERS to operate.

2. Construction: Switch shall be designated for surface mounting with OFF-only 
contact blocks rated 125 Volts ac, 10 amps continuous, and include a cast box, 
glass cover and permanently attach break glass hammer.  Switch shall be Allen 
Bradley 800T-NX115, ASCO Cat No. 124302, Crouse-Hinds EFSC21095 Series, 
Square D Class 9001 Type K15 on FD box, or approved equal.

3. Color: Switch shall be painted bright RED.
4. Label: Switch shall be permanently labeled "Emergency Refrigeration Switch".
5. Location: Immediately adjacent to-within two feet-and outside of each 

refrigeration machinery room exit.

2.2 ELEVATOR POWER SUPPLY AUTOMATIC DISCONNECT SYSTEM:
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A.  General:  Provide an elevator power automatic disconnect system in each elevator 
equipment room as required by ASME A17.1 Elevator Safety Code Rule 102.2 (c).  Heat 
detectors and other parts of automatic disconnect means shall be separate from, and 
independent of, the building fire alarm system.  Disconnecting means shall not be self-
resetting.

B. State Regulation: Make arrangements for all inspections required by State of Texas.  
Correct any deficiencies in elevator electrical power supply automatic disconnect system 
that may be noted by State elevator inspector.  Repeat until successful completion of all 
State of Texas Inspection Reports and Certificates of Compliance as required for 
ELEVATORS, ESCALATORS AND RELATED EQUIPMENT by the Texas Department of 
Licensing and Regulation.

C. NFPA:  Comply with National Fire Protection Association Standard 72-1999, National Fire 
Alarm Code, Sect. 3-9.4 (1996 NFPA 72 section 3-8.15).

D.  Disconnecting Means:
1. Single-Car Machine Room: Provide Bussmann Power Module Switch Cat. No. 

PS in NEMA 3R enclosure.   Switch rating amps shall be next size larger than 
fuses.  All fuses shall be Class J current-limiting fuses. Provide shunt trip, 120 
Volt control power transformer, Bussmann Option R2 fire alarm interface relay 
and key test switch for elevator feeder.   Entire assembly shall be UL-listed and 
have 200,000 RMS symmetrical ampere interrupting rating.

2. Class J Fuse Sizing: 175% Full Load Amps per elevator motor.
3. Enclosure:  NEMA 3R.
4. Label:    Label shunt-trip fused switch "Elevator Automatic Disconnect".
5. Install wiring to remote heat detectors. Bussmann Option A:  Comply with NEC 

620-91 (c). For each hydraulic elevator that has automatic recall, provide one 
Bussmann Option A with fused switch for that elevator shutdown.  Option A is a 
normally-closed mechanical interlock.  It prevents inadvertent recall of hydraulic 
elevator.  Automatic recall for hydraulic elevator is typically a Division 14 item for 
battery pack and electric solenoid on the hydraulic valve at the elevator 
controller.  Automatic recall is typically provided when the hydraulic elevator is 
not on standby generator power. 

E.  Heat Detector:
1. Install an approved heat detector with replaceable heat element within two feet of 

each sprinkler head in each elevator equipment room, each elevator pit, and in 
each elevator hoistway.  Connect all heat detectors to contactor shunt trip(s) 
described above.  Heat detector shall cause shunt trip to open the contactor 
associated with each elevator fused switch. 

2. Heat detector shall have a lower temperature rating than the sprinkler head.  Ex. 
135F-fixed temperature detector versus 165F sprinkler.

3. Heat detector shall also have higher sensitivity than sprinkler.  Detector higher 
sensitivity is often characterized by lower response time index (RTI).  Listed 
spacing of heat detector shall be 40 feet or greater (NFPA 72, sect. Appendix 3-
8.15.1).

4. Heat detector shall be combination rate-of-rise and fixed-temperature design as 
recommended in ASME Handbook to ANSI/ASME A17.1 Safety Code for 
Elevators and Escalators, explanation for Rule 102.2 (c)(3).

5. Install a heat detector at each sprinkler head in all following locations that have 
sprinklers:
a. Elevator machine rooms;
b. Elevator hoistway;
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c. Elevator pit.

6. Heat detector shall be Notifier Model No. HD-621 or approved equal.  Detector 
shall have Normally Open, dual output contacts.  Both contacts shall be rated at 
least 3A @ 6-125 Vac and 1A @ 6-28 Vdc.

PART 3 - EXECUTION

3.1 INSTALLATION:

A. All components shall be properly mounted and wired.

3.2 INTERFACE WITH INVOLVED EQUIPMENT:

A. Each system shall have all necessary control circuitry, relays, and contacts to provide 
functions as specified, and shall be capable, if necessary of interfacing to voltages 12-
120 AC/DC, N/O or N/C contacts, wet or dry contacts, and momentary or maintained 
signal required.  Verify type of interface control required with manufacturer of associated 
equipment.  Provide necessary control power system for any wet contacts that are 
required, including control transformers, rectifiers, wiring, circuit breakers, etc.

3.3  CONTROL POWER SUPPLY: 
 

A. Elevators:  Provide 120 volt control power as required from the same 208/120 volt circuit 
breaker panelboard serving the various 120V branch circuits in the elevator machine 
room. 

3.4 ELEVATOR DISCONNECT:

A. National Electrical Code:

NEC 620-51 (b):   Provide a disconnecting means for main power supply conductors to 
each elevator car.  The elevator disconnecting means shall be part of the automatic 
shutdown system to open the power supply prior to application of sprinkler water.

NEC 620-51: The disconnecting means for the main power supply conductors to each 
elevator car shall not disconnect the branch circuits required by NEC 620-22, 620-23 and 
620-24.

3.5  TESTING: 
 

A. Test each system in the presence of the Owner, Architect, and Engineer to verify proper 
operation of elevator power supply automatic disconnect systems.

B. State Elevator Inspector:  Include State Elevator Inspector in test witnessing.  At the sole 
option of the State Elevator Inspector, provide separate testing as that person may 
require.  Provide all testing of disconnect systems as required by State Elevator Inspector 
to allow all Inspection Reports and Certificates of Compliance to be completed.

 

END OF SECTION 26 09 14
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SECTION 26 20 00 - ELECTRICAL DISTRIBUTION EQUIPMENT

PART 1 - GENERAL
 
1.1 RELATED DOCUMENTS
 

A. Conditions of the Contract Documents and Division 1 - General Requirements as applicable, apply 
to this Section.

 
1.2 SUMMARY
 

A. Provide all electrical distribution and motor control equipment and accessories required to 
distribute electrical power to all motors, outlets and systems requiring power.  

1.3 QUALITY ASSURANCE
 

A. New:  Provide all new equipment.

B. Single Manufacturer:  All equipment of each type shall be the product of one manufacturer.

C. UL:  Equipment shall be UL listed.  Service entrance equipment shall bear UL Service Entrance 
label.

D. NEC:  Equipment and installation shall comply with the National Electrical Code.

E. Wet Locations: Equipment and enclosures installed outdoors and in wet locations shall be 
approved for the purpose. 

F. IEEE: Institute of Electrical and Electronics Engineers Standard 1015-1997 (Blue Book) 
Recommended Practice for Applying Low-Voltage Circuit Breakers Used in Industrial and 
Commercial Power Systems.

1.4 LABELING
 

A. Nameplates and labeling shall be provided in accordance with Section 26 05 53.  All feeders shall 
be labeled at the feeder device. 

1.5 FINISHES
 

A. All equipment shall have a factory applied gray finish applied over a rust inhibiting treatment.  Any 
items which have the finish marred shall be touched up or refinished to a new condition before 
final acceptance.  This shall include, but shall not be limited to, sanding and properly removing 
rust or other contaminants and completely repainting equipment if damage is extensive.  Overall 
acceptance is subject to approval of the Engineer. 

1.6 SUBMITTALS

A. Provide complete product data for each equipment type.  Provide electric service studies when 
required.

B. Submittal shall include written recommendation from manufacturer of settings for all electronic trip 
adjustment setting on all equipment furnished with adjustable trip settings. Contractor is 
responsible for adjusting all electronic trip settings per manufacturer recommendations.
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C. Electrical connections to all equipment furnished by any other division shall be coordinated with 
final approved equipment submittals from other divisions including but not limited to circuit breaker 
sizes, conduit sizes, wire sizes, fuse sizes, disconnect switch sizes and starter sizes that differ 
from those shown on the drawings prior to submitting Electrical Distribution Equipment submittal.

1.7 SHORT CIRCUIT CURRENT RATINGS

A. General:  All switchboards and panelboards shall be fully rated and marked with a maximum short 
circuit current rating.  The equipment manufacturer shall have verified this rating with high-
amperage testing.  All short circuit current ratings are expressed as amperes RMS symmetrical at 
the applied voltage unless otherwise noted.  All equipment shall withstand the specified level of 
fault current.  All overcurrent devices shall interrupt the specified level of fault current.

1.8 ELECTRIC SERVICE STUDIES

A. Standard: Submit studies in accordance with ANSI/IEEE Standard 242 Recommended Practice 
for Protection and Coordination of Industrial and Commercial Power Systems.

B. Submit one-line diagram for each electrical service. Key all equipment and components on 
diagram to items in the studies.

C. Provide a short-circuit current analysis for each main switchboard.  Short-circuit analysis shall 
calculate short-circuit levels at service transformer secondary, switchboard main breaker, each 
feeder breaker and all levels of downstream distribution equipment.  Assume infinite source bus.

D. Provide a time-current coordination study for each main switchboard. Coordination study shall 
compare the operating levels and times of the protective devices to the withstand levels and times 
that the equipment can sustain without damage or failure.  Determine electronic trip unit settings 
necessary to achieve optimal selective coordination between 480 volt main service circuit breaker 
and first level of feeder distribution devices.  Determine setting for all adjustments of trip units of 
all electronic circuit breakers that are linked by zone-selective-interlocking.  Furnish time-current 
curves for the two (or more) levels of distribution protected with electronic trips, plus the first 
additional distribution level served from the switchboard feeder. Show a separate composite plot 
for each feeder breaker trip rating with the main breaker. Plot composite time-current curves on 
log-log background.  Add a typical frame size of downstream molded-case circuit breaker to each 
switchboard feeder composite plot.

E. Contractor shall make all adjustments to circuit breakers per electric service study and provide 
written documentation that all adjustments have been made.

1.9 OWNER'S INSTRUCTION

A. Provide a four hour period of instruction to the Owner's designated personnel upon completion of 
the main switchboards installation.  Instruction shall include a functional training session on digital 
metering system operation and system test procedures.] [Demonstrate the transfer of metered 
values to the Building Automation System. Review 
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manufacturer’s recommended switchboard maintenance.  The Operations and Maintenance 
Manual shall be complete and on-site at the time of Owner instruction.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Unless indicated otherwise, all equipment in this section shall be provided from a single 
manufacturer. The product designations listed are to establish a level of quality.  Acceptable 
manufacturers are,
1. Square D
2. Siemens
3. G.E.
4. Cutler-Hammer

2.2 ENCLOSED SWITCHES

A. General: Provide heavy duty enclosed switches similar to Square D Class 3100 Type HD.

B. Switch Interior:
1. All switches shall have switch blades which are visible when the switch is OFF and the 

cover is open. 
2. Lugs shall be front removable and UL Listed for 75 degrees Celsius conductors.
3. All current carrying parts shall be plated to resist corrosion.
4. Switches shall have removable arc suppressors to facilitate easy access to line side lugs.
5. Switches shall have provisions for a field installable electrical interlock.

C. Switch Mechanism: 
1. Switch operating mechanism shall be quick-make, quick-break such that, during normal 

operation of the switch, the operation of the contacts shall not be capable of being 
restrained by the operating handle after the closing or opening action of the contacts has 
started.

2. The operating handle shall be an integral part of the box, not the cover.
3. Provisions for padlocking the switch in the OFF position with at least three padlocks shall 

be provided.
4. The handle position shall travel at least 90 degrees between OFF and ON positions to 

clearly distinguish and indicate handle position.
5. All switches shall have a dual cover interlock mechanism to prevent unintentional 

opening of the switch cover when the switch is ON and prevent turning the switch ON 
when the cover is open. The cover interlock mechanism shall have an externally 
operated override but the override shall not permanently disable the interlock 
mechanism. The tool used to override the cover interlock mechanism shall not be 
required to enter the enclosure in order to override the interlock.

D. Switch Enclosures: 
1. Switch covers shall be attached with welded pin-type hinges.
2. The enclosure shall be finished with gray baked enamel paint which is electrodeposited 

on cleaned, phosphate pre-treated steel. 
3. The enclosure shall have ON and OFF markings stamped into the cover. 
4. The operating handle shall be provided with a dual colored, red/black position indication, 
5. All switches shall have provisions to accept up to three (3) 3/8 inch hasp padlocks to lock 

the operating handle in the OFF position.
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6. Tangential knockouts shall be provided to facilitate ease of conduit entry. 

E. Switch Ratings:
1. Switches shall be horsepower rated for ac and/or dc as indicated on the plans.
2. The UL Listed short circuit current rating of the switches shall be 200,000 rms 

symmetrical amperes when used with or protected by Class J fuses.
3. Non-Fusible: 10,000 rms symmetrical amps.

F. Fuse Clips:  NEMA FU 1, Class J fuses.

2.3 SINGLE CIRCUIT BREAKERS WITH ENCLOSURES

A. Product Description: Enclosed, molded-case circuit breaker conforming to NEMA AB 1, suitable 
for use as service entrance equipment where applied.

B. Circuit Breakers:  Molded case, quick make, quick break, trip free, common thermal magnetic trip.

C. Ratings: Continuous current, poles as required, 480 volt system breaker shall interrupt short 
circuits up to 14,000 rms amps symmetrical; on 120/208 - 240 volt system, 10,000 amp rms 
symmetrical.

D. Enclosure: NEMA AB 1, to meet conditions. Fabricate enclosure from steel finished with 
manufacturer's standard gray enamel.
1. Interior Dry Locations: Type 1.
2. Exterior Locations: Type 3R.

E. Nameplate:  Provide a nameplate showing load served.

2.4 FRACTIONAL HORSEPOWER MANUAL MOTOR CONTROLLER 

A. Square D - Class 2510 Type F.
1. Description: NEMA ICS 2, ac general-purpose Class A manually operated, full-voltage 

controller for fractional horsepower induction motors, with thermal overload unit, red pilot 
light and toggle operator.

2. Enclosures: ANSI / NEMA ICS 6, Type as indicated.

2.5 MAGNETIC MOTOR CONTROLLERS

A. Square D - Class 8536 Type S.
1. Description: NEMA ICS 2, ac general-purpose Class A magnetic controller for induction 

motors rated in horsepower.
2. Coil Operating Voltage: Provide as required to interface with controls system, including 

control power transformer.
3. Coil: Be of encapsulated type.
4. Poles: as indicated.
5. Size: as indicated.
6. Contacts:  Totally enclosed, double-break, silver-cadmium-oxide power contacts.  

Contact inspection and replacement shall be possible without disturbing line or load 
wiring.

7. Wiring:  Straight-through wiring with all terminals clearly marked.
8. Overload Relay: NEMA ICS.

a. Solid State: Trip current rating will be established by selection of overload relay 
and shall be adjustable (3 to 1 current range).  The overload shall be 
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self-powered. Provide phase loss, phase unbalance protection, permanent 
tamper guard, Trip Class 10 or 20 and a mechanical test function.

b. Outputs:  Units shall be designed for addition of either a normally open or 
normally closed auxiliary contact and shall be field convertible.  Provide one (1) 
set of N.O. and N.C. contacts in each starter.

c. Reset:  Unit shall include both manual reset and remote reset using an external 
module.

d. Select overload current setting based on the motor nameplate data of the actual 
motor to be protected. All standard NEMA sizes may be used for the overload 
relay, including Size 00.

9. Enclosure: ANSI / NEMA ICS 6, Type 1, 3R or 4X.
10. Control Power Transformers:  120 volt secondary. VA minimum, in each motor starter.  

Provide fused primary and secondary.
11. Provide red LED running pilot light and H-O-A switch.

2.6 MAGNETIC MOTOR CONTROLLERS - TWO - SPEED

A. Square D - Class 8810 Type S.
1. Description:  Include integral time delay transition between FAST and SLOW speeds.  

Starters shall be electrically and mechanically interlocked to prohibit both starters being 
energized simultaneously.

2. Coil operating voltage: Provide as required to interface with controls system, including 
control power transformer.

3. Coil: Be of encapsulated type.
4. Poles: as indicated.
5. Size: as indicated.
6. Contacts:  Totally enclosed, double-break, silver-cadmium-oxide power contacts.  
7. Contact inspection and replacement shall be possible without disturbing line or load 

wiring.
8. Wiring:  Straight-through wiring with all terminals clearly marked.
9. Overload Relay: NEMA ICS.

a. Solid State; Trip current rating will be established by selection of overload relay 
and shall be adjustable (3 to 1 current range).  The overload shall be self-
powered. Provide phase loss, phase unbalance protection, permanent tamper 
guard, Trip Class 10 or 20 and a mechanical test function.

b. Outputs:  Units shall be designed for addition of either a normally open or 
normally closed auxiliary contact and shall be field convertible.  Provide one (1) 
set of N.O. and N.C. contacts in each starter.

c. Reset:  Unit shall include both manual reset and remote reset using an external 
module.

d. Select overload current setting based on the motor nameplate data of the actual 
motor to be protected. All standard NEMA sizes may be used for the overload 
relay, including Size 00.

10. Enclosure: ANSI / NEMA ICS 6, Type 1, 3R or 4X.
11. Two speed motor controllers shall be designed for type of motor winding specified in 

Division 23 Mechanical Specifications, Drawings, or Equipment Schedule.  Coordinate 
with Division 23 prior to submittal.

12. Provide red-high, amber-low running pilot lights and H-O-L-A switch.
13. Provide two speed motor controllers for all two speed motors specified in Division 23 

Mechanical Specifications, Drawings, or Equipment Schedule.  Coordinate with Division 
23 prior to submittal.
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2.7 COMBINATION DISCONNECT / MOTOR STARTERS

A. Square D - Class 8538 Type S (Fusible or no fuse, as shown on plans).
1. Description:  Combine magnetic motor controllers with fusible switch disconnect in 

common enclosure.  Switch shall have a color coded externally operated handle.  
Operating handle shall give positive visual indication of ON/OFF with red and black color-
coding.  

2. Fusible Switch Assemblies:  NEMA KS 1, enclosed knife switch with externally operable 
handle.  Fuse clips: Designed to accommodate Class J fuses and visible blades. 
Operating handle shall give positive visual indication of ON/OFF with color-coded 
operating handle.

3. Magnetic Motor Controllers: Refer to paragraph(s) specifying magnetic motor controllers 
for requirements.

2.8 FUSES (600 VOLTS AND BELOW)

A. Manufacturers:
1. Bussmann.
2. Little Fuse
3. Ferraz Shawmut

B. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated on Drawings.

C. Voltage: Rating suitable for circuit phase-to-phase voltage.

D. Class J (Time Delay) Fuses
1. Dimensions and Performance: NEMA FU 1.
2. Voltage: Rating suitable for circuit phase-to-phase voltage.
3. Dual-element, time delay ten (10) seconds (minimum) at 500 percent rated current.

E. Spares:  Spare fuses shall be provided in the amount of ten (10) percent of each type and size 
installed.  Replacement for fuses and limiters  blown during construction shall not count as spares.

2.9 TWO-WINDING TRANSFORMERS

A. Product Description: Provide transformers in accordance with the following standards, where 
applicable:
1. Underwriter’s Laboratory 1561, Standard for Safety for Dry-Type General Purpose and 
Power Transformers
2. Underwriter’s Laboratory 506, Standard for Safety for Specialty Transformers
3. NEMA ST 20, Dry Type Transformers for General Applications
4. NEMA 250,  Enclosures for Electrical Equipment (1000 V Max)
5. ANSI / IEEE C57.12.91, Standard Test Code for Dry-Type Distribution and Power 

Transformers
6. U.S. Department of Energy 10 CFR Part 431 Energy Conservation Program: Energy 

Conservation Standards for Distribution Transformers; Final Rule, dated April 18, 2013.  
These efficiency standards shall take effect January 1, 2016.  All transformers covered in 
the scope of this document and this specification, manufactured after December 31, 
2015, shall be compliant with the new standard.

B. Ratings as indicated on Drawing.

C. Primary Voltage: 480 volts, 3 phase or as indicated on plans.
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D. Secondary Voltage: 208Y/120 volts, 3 phase or as indicated on plans.

E. Insulation system and average winding temperature rise 150 degrees Celsius over 40 degrees 
Celsius ambient.

F. Winding Taps:
1. 2 at 2.5 percent above rated voltage.
2. 4 at 2.5 percent below rated voltage.

G. Sound Levels: NEMA ST 20.  Noise levels shall not exceed NEMA and ANSI Standards.

H. Basic Impulse Level: 10 kV for transformers less than 300 kVA.

I. Ground core and coil assembly to enclosure by means of visible flexible copper grounding strap.

J. Mounting:
1. 1-15 kVA: Suitable for wall mounting.
2. 16-75 kVA: Suitable for floor mounting.
3. Larger than 75 kVA: Suitable for floor mounting.

K. Coil Conductors: Continuous copper windings with terminations brazed or welded.

L. Enclosure: NEMA ST 20, Type 1 or Type 3R ventilated. Furnish lifting eyes or brackets.

M. Isolate core and coil from enclosure using vibration-absorbing mounts.

N. Nameplate: Include transformer connection data and overload capacity based on rated allowable 
temperature rise.

2.10 TRANSFORMERS FOR NONLINEAR LOADS

A. Nonlinear load transformer shall be as specified for two winding transformers except as modified 
by this Section.

B. Product Description: NEMA ST 20, factory-assembled, air cooled dry type transformers, designed 
to supply nonlinear load, UL K-9 rated.

C. Primary Voltage: 480 volts, 3 phase.

D. Secondary Voltage: 208Y/120 volts, 3 phase.

E. Insulation and temperature rise: Class 220 insulation system with 115 degrees Celsius average 
winding temperature rise over 40 degrees Celsius ambient.

F. Coil Conductors: Continuous copper windings with terminations brazed or welded. Individually 
insulate secondary conductors and arrange to minimize hysteresis and eddy current losses at 
harmonic frequencies. Size secondary neutral conductor at 1.73 times the phase conductor 
ampacity.

G. Enclosure: NEMA ST 20, Type 1 or Type 3R ventilated. Furnish lifting eyes or brackets.

H. Isolate core and coil from enclosure using vibration-absorbing mounts.
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I. Nameplate: Include transformer connection data and overload capacity based on rated allowable 
temperature rise.

2.11 DISTRIBUTION PANELBOARDS

A. Manufacturers: Square D I- Line, Class 2110.

B. Product Description: NEMA PB 1, circuit breaker type panelboard.

C. Panelboard Bus: copper current carrying components, ratings as indicated on Drawings. Furnish 
copper ground bus in each panelboard.

D. Continuous current rating shall be sufficient to protect wiring and equipment served.
1. Panels 400A and smaller, 35,000 amperes rms symmetrical.
2. Panels greater than 400A: 65,000 amperes rms symmetrical.

E. Molded Case Circuit Breakers: NEMA AB 1, circuit breakers with integral thermal and 
instantaneous magnetic trip in each pole. Furnish circuit breakers UL listed as Type HACR for air 
conditioning equipment branch circuits.  

F. Main Circuit Breaker:
1. When distribution panel has main circuit breaker, provide molded case circuit breaker 

with electronic trip unit.  Current sensing to be true-rms. 
2. Main breaker shall have minimum interrupting rating of 65,000 amperes rms symmetrical 

at applied voltage.  
3. Electronic trip shall be Square D micrologic with adjustable long-time, short-time and 

instantaneous pick-up set points.

G. Cabinet Front: Safety dead front type.  Conform to NEMA 1; NEMA 3R if located outdoors. All 
panelboards located in kitchen areas shall be flush mount with NEMA 4X Stainless Steel 
enclosures.

2.12 BRANCH CIRCUIT PANELBOARDS

A. Manufacturers: Square D Type NQ for 208/120V, type NF for 480/277V.

B. Product Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit 
panelboard.

C. Panelboard Bus: Copper current carrying components, ratings as indicated on Drawings. Furnish 
copper ground bus in each panelboard; 

D. For non-linear load applications subject to harmonics furnish 173 percent rated, plated copper, 
solid neutral.

E. Minimum Integrated Short Circuit Rating: 10,000 amperes rms symmetrical for 208-240/120 volt 
panelboards; 22,000 amperes rms symmetrical for 480 volt panelboards.

F. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit breakers, 
with common trip handle for all poles, listed as Type SWD for lighting circuits, Type HACR for air 
conditioning equipment circuits, Class A ground fault interrupter circuit breakers as indicated on 
Drawings. Do not use tandem circuit breakers.
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G. Enclosure: NEMA PB 1, Type 1 or Type 3R. All panelboards located in kitchen areas shall be 
flush mount with NEMA 4X Stainless Steel enclosures.

H. Cabinet Front: Safety dead front type with concealed trim clamps, concealed hinge, metal 
directory frame, and flush lock keyed alike. Finish in manufacturer's standard gray enamel.

I. Provide ground-fault circuit breaker for each heat trace branch circuit.

J. Panelboards indicated to have thru-feed lugs shall be furnished with thru-feed lugs in all sections 
of panelboard.

2.13 MOTOR CONTROL CENTERS

A. General:
1. Provide totally enclosed, freestanding, motor control center with sections joined together 

to form one rigid unit.  Motor control centers shall be similar to Square D Model 6 Class 
8998.

2. NEMA Class: I.
3. NEMA Wiring Class: Type B.
4. Standard: NEMA Standard ICS 2 Industrial Control and Systems.
5. Underwriters Laboratories: UL 845 "Electric Motor Control Centers".  Each vertical 

section shall be UL listed.  Each motor control unit shall be UL listed.

B. Installation:  Freestanding on a four (4) inch concrete pad.  Both the entire enclosure to the pad.

C. Structure:  
1. Fabricated of code gage steel with steel doors formed into standardized units.  Each 

vertical section shall have an independent isolated vertical wiring trough with full height 
hinged door.  Back to back mounted devices in the same vertical bus module are 
unacceptable. 

2. Structures shall be totally enclosed, dead front, freestanding assemblies.
3. Structure shall be NEMA type 1 gasketed general purpose.
4. Motor control center structures shall have continuous removable base channels.  The top 

plate(s) shall be removable to facilitate cutting of conduit entry openings.
5. All steel parts shall be provided with a UL listed acrylic baked enamel or powder coat 

paint finish, except plated parts used for ground connections.  All painted parts shall 
undergo a multi-stage treatment process, followed by the finishing paint coat.

6. Structures shall contain a minimum 12 inch high horizontal wireway at the top of each 
section and a minimum six (6) inch high horizontal wireway at the bottom of each section. 
 These wireways shall run the full length of the motor control center to allow room for 
power and control cable to connect between units in different sections.

7. A vertical wireway shall be provided in each motor control center section that accepts 
modular plug-in units.  The vertical wireway shall connect with both the top and bottom 
horizontal wireways.  The vertical wireway shall be barriered from control units and have 
a separate hinged door.

8. Unused spaces and spares shall have hinged doors.

D.  Bussing:  
1. Provide complete horizontal and vertical bussing with wiring spaces at top, bottom, and 

vertically in each section.  All bussing shall be silver plated 98 percent conductivity 
copper. 
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2. The main horizontal bus shall be fully rated and shall extend the full length of the motor 
control center.  Include provisions for splicing additional sections onto either end of the 
motor control center.

3. Each section that accepts plug-in units shall be provided with a vertical bus for 
distributing power from the main bus to the individual plug-in starter units.  This bus shall 
be of the same material and plating as the main bus, and shall be rated no less than 125 
percent of motor FLA in that section.  Vertical bus shall extend full height of section, 
including all spare and space units.  For purposes of calculating vertical bus ampacity, 
each space shall count no less than FLA of smallest motor served in that section.

4. A tin or silver plated copper ground bus shall be provided that runs the entire length of 
the motor control center.  The ground bus shall be rated no less than 1/3 of horizontal 
main bus amps.  Provide a vertical ground bus in each section used for plug-in units.  
Plug-in units shall have a ground stab arranged for first-make, last-break relative to the 
power bus stabs.

5. Motor control centers shall be separated into shipping blocks of no more than three 
vertical sections each.

6. All power bussing and splice connections shall be isolated from the unit compartments 
and the wireways.  The horizontal bus shall be isolated from the horizontal wireways and 
starters.  Barriers shall be removable to allow access to the bus and connections for 
maintenance.

7. The vertical bus shall be housed in modular glass filled polyester supports that provide 
bus insulation.  These supports shall have openings every three (3) inches for unit stab-
on connections.  Each opening shall be provided with a closing plug to close off the stab 
opening.

E.  Terminations:  
1. Provide proper incoming line lugs.  Size lugs to accommodate wire which is to be 

installed.
 2. All starter units shall be provided with unit control terminal blocks.

3. Terminal blocks shall be the pull-apart type rated at 20 amps.  The stationary portion 
shall be used for field connections and will remain attached to the cubicle when the unit is 
removed.  The removable portion of the terminal blocks shall be used for the unit wiring 
factory connections.

F.  Protective Devices: 
1.  Class J Fusible Switch-Starter Units:  Plug in type with silver plated pressure type line 

disconnecting stabs of high strength copper alloy.  Each unit shall be totally enclosed and 
effectively barriered, and shall be so designed that it can be located anywhere within the 
structure using the same overload heaters for the same load.  Fusible switches shall be 
manually operated quick make, quick break, horsepower rated.  Coordinate fuses and 
overload heaters for proper acceleration time of motors provided. Operating handle shall 
clearly indicate ON or OFF.  Provide for locking each switch in OFF position by 1 to 3 
padlocks.  Provide Class J fuse clips.  Provide magnetic starter components as specified 
in Article MOTOR CONTROLLERS.  Provide fuses field-installed in accordance with 
Article FUSES.

2.  Circuit Breakers (with no motor controller):  Molded case, bolted type, quick make, quick 
break, trip free, common thermal magnetic trips.  Operating handle shall clearly indicate 
ON or OFF.  Means shall be provided for locking each breaker in OFF position by one to 
three padlocks.  Automatic tripping indicated by handle at center position. 

3.  Fused Switch (with no motor controller):  Quick make, quick break, horsepower rated. 
Operating handle shall clearly indicate ON or OFF.  Provide for locking each 
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switch in OFF position by one to three padlocks.  Provide Class J Type fuse clips. 
Provide fuses in accordance to Article FUSES located in this section. 

4. Starters: all starters for motor control center to be size 1 minimum or larger. 

G.  Short Circuit Current Ratings:  
1. Protective devices, together with the bussing and bracing, shall safely and without failure 

withstand and interrupt short circuits on a system capable of delivering up to 65,000 
amps RMS symmetrical at nominal system voltage.  Provide higher ratings when 
indicated on the Drawings. 

2. Bus bracing shall be provided for the entire bus network to withstand the mechanical 
forces generated during the specified short circuit.

3. The main device serving the motor control center, every motor control unit and other 
overcurrent devices installed in the motor control center shall have an interrupt rating no 
less than the specified short circuit.

4. The entire motor control center shall be suitable for operation at the specified available 
fault current.  The motor control center shall be labeled by the manufacturer to indicate 
the maximum available fault current rating, taking into account the structure, bussing, 
main feeder and all units and devices included in the motor control center.  This fault 
current withstand rating shall be the basis for the UL Short-Circuit Current Rating.

H.  Nameplate: 
1.  Identify each device with nameplate showing load served.  Refer to "Labeling" in Section 

16050.
 2.  Provide a master nameplate on face of units similar to following, with correct data 

shown: 
Motor Control Center                               
480 Volts, 3 Phase, 3 Wire, 60 Hertz 
Main Bus:        amps. braced for          amperes RMS Symmetrical
Date Installed: 

3. Provide a nameplate for each vertical section marked with section characteristics and 
factory identification.  This nameplate may be manufacturer's standard construction.

4. Provide UL listing marks on each section and unit in manufacturer's standard format.

I. Submittal:  Include at least the following:
1. Manufacturer and Model Numbers
2. Dimensions
3. Cable Termination Provisions
4. Current Ratings
5. Voltage Ratings
6. Short Circuit Ratings including proof of any UL-listed series ratings (if series rating 

allowed by specification).
7. Motor Controller and Protective Device Ratings, including catalog pages for all current-

limiting devices.
8. Identify NEMA Class of submitted mcc.
9. Identify NEMA Wiring Type of submitted mcc.
10. Single Phase Relay
11. Unit Elevation
12. Bussing Schematic, Sizes and statement of Conductor and Plating Material.
13. Original Manufacturer Brochure and Specifications

2.14  MAIN SWITCHBOARDS:
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A.   General: Provide universal building–type switchboards fabricated in accordance with NEMA 
Standard PB–2, UL Standard 891, and bearing a UL Service Entrance Label.  Switchboard 
characteristics are 480/277 volts, 3 phase, 4 wire.  Main connection and unit-mounted branch 
connections shall be from the rear.  Group mounted branch connections shall be from the front or 
the rear.  The entire switchboard assembly shall be similar to Square D Type QED-2.

 
B.  Structure:

1. The switchboard shall be freestanding and have front and rear alignment.  Provide rear 
access to main device(s) and all unit-mount branch devices (2000A and less can be front 
access only). Provide front or rear access to group-mounted devices. Formed up steel 
channels bolted together to form a rigid structure to which formed up fronts, side sheets, 
and rear covers are bolted.  Galvanized 1–1/2" x 3" mounting channels on bottom, rear, 
left, and right sides to close all openings at the bottom.  Arrange for easy addition of 
future cubicles at end.  Provide pull box, fabricated with unit at factory, on top of 
switchboard if required for proper entrances and exits of feeders.

2. When “SPACE” is indicated on one-line diagram, provide full bussing extension to serve 
that space and all overcurrent device mounting hardware for the given frame size.

 
C.   Installation:  Freestanding, level and bolted to a four (4) inch concrete pad. 
 
D.  Instrumentation: 

1. General:  Monitor the incoming line with a Square D Class 3020 ION 
S7650A0C0B6E0A0A.  
Meter shall have digital display adjustable to select phase.  Monitor with an ammeter any 
feeder devices indicated on the Drawings.  

2. Wiring Lugs:  Provide ring lugs for all wiring terminations of potential transformers (PTs), 
current transformers (CTs) and current sensors.  Fork lugs are not acceptable.  Ring lugs 
are intended to minimize the chance of leads pulling apart and creating an open circuit.  
(Zero current reading).

E.  Phase, Neutral and Ground Bussing:  Silver plated 98% conductivity copper sized to comply with 
NEMA Temperature Rise Standard.  In addition, copper bus shall be sized on the basis of a 
maximum temperature rise of 65 degree C.  The vertical bussing per cubicle shall be sized not 
less than the sum of all devices, including spare spaces, to be served from that cubicle.  The 
vertical bus shall be a minimum of 2000 amperes and shall be full height.  Bus supports, 
connections, and joints shall be bolted with SAE Grade 5 medium carbon steel bolts employing 
Belleville washers.  Provide complete bussing, mounting provisions for circuit protective devices 
and space screw cover wherever the drawings indicate space only.  Arrange and drill bussing for 
future full capacity extension.  Provide a full length ground bus, with minimum ampacity of 1/3 
phase bus ampacity. Provide full–size neutral rated at 100 percent of phase bus. 

 
F.     Terminations: Provide proper incoming line lugs to accommodate cable shown on plans.  

 
G.    Short Circuit Ratings:

1.  Switchboard assembly of protective devices, together with the bussing and bracing, shall 
be fully-rated to withstand and interrupt short circuits on a system capable of delivering 
up to 100,000 amps RMS symmetrical at nominal system voltage. 
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*******************************************************************************
Specifier's Note: PMT services 2500KVA or smaller will have 65kAIC or less.  Overhead services 1000KVA or 
smaller will have 65kAIC or less.  For larger services, 100kAIC is appropriate.
*******************************************************************************
 

H.    Provisions for Auto Power Factor Controller (APFC):
1.  Provide a circuit breaker with adjustable electronic tripping to protect and disconnect the 

automatic power factor controller.
2.  Set amp trip at minimum 150 percent of ampacity for the actual KVAR installed.
3.  Provide buss CTs on main incoming buss for use by the remote auto pf controller.  These 

CTs shall be separate and in addition to all other CTs required for switchboard metering.  
Install a shorting terminal block on CT until the auto pf controller is installed at the job 
site.

4.  Refer to Section 26 35 33 for additional requirements of auto pf controller.
 

I.  Protective Devices: 
                             1.  Switchboard Main Breaker:

a. Stationary mounted, manually operated, 100 percent rated molded case circuit 
breakers with electronic tripping system and stored energy closing 
mechanisms.  The electronic tripping system shall be similar to Square D 
Micrologic Full Function Trip unit.  Main breakers shall be Square D NW 3000-
4000, RJ (1600-2500A) 65KA ampere frame size.

b. The breaker shall be UL Listed for continuous duty at 100% of the current rating.
c. Minimum interrupting rating of 65,000  amperes rms symmetrical at 480/277 

Volts.
d. Local trip indicators:  overload, short circuit and ground fault.
e. Electronic sensing systems shall be true-RMS sensing and not susceptible to 

adverse harmonic current effects.
f. Adjustments:

1) The electronic trip unit shall have LSIG Trip functions.
2. Feeder Devices:

a.  Breakers 700 Amps and Larger:
1) Branch feeder breakers 700 amp and larger shall be molded case 

circuit breakers rated 100% with electronic trip units, similar to Square 
D [NW (3000-4000A], [RJ (1600-2500A 65kaic 100%)], [PJ (700-1200A 
65kaic 100%)]

2) Interrupting rating shall be at least 65,000 amperes rms symmetrical at 
480/277 Volts.

3) The electronic trip unit shall have LSI trip functions.
4) The breaker shall be UL Listed for continuous duty at 100% of the 

current rating.

b. Breakers 600 amps and smaller shall be type L (600A and 400A frame), J 
(250A frame), and H (150A frame) molded circuit breakers, AIC rating to 
match main breaker.

c. The breaker shall be UL Listed for continuous duty at 100% of the current 
rating

 
J.  Transient Voltage Surge Suppressor (TVSS): 

1.  General:  Provide a Square D Class 1310 240kA surge current rated mounted in the 
switchboard mounted above the main circuit breaker compartment.
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K.  Lightning and Overvoltage Surge Arrester: 
1. General:  Provide a Square D SDSA3650 lightning and overvoltage surge arrester inside 

the switchboard housing, connected between the service entrance bussing and the 
ground bus. 

2. Description:  Device shall be a heavy duty, three–phase, zinc metal oxide varistor (MOV), 
secondary class arrester rated for 650 volts and U.L. listed in Category (OWHX) of the 
Electrical Construction Materials Directory (Green Book).  Device shall comply with 
ANSI/IEEE C62.11-1987 Standard for Metal Oxide Surge Arresters for AC Power 
Circuits.

3. Installation shall comply with NEC Article 280.  Provide fusing if required by installation 
instructions from arrester manufacturer.

L.   Identification: 
1. General:  Identify each device and meter with a nameplate showing load served.  Refer 

to Article on LABELING in Section 26 05 00.  
2. Master Nameplate:  Provide a master nameplate on face of boards similar to following, 

with correct data shown: 

Main Switchboard                                
480/277 Volts, 3 Phase, 4 Wire, 60 Hertz 
Main Bus:      amps. braced for      RMS sym. amps. 
Date Installed: 

 
M.  Submittal:  Include at least the following:

1. Manufacturer and Model Numbers
2. Dimensions
3. Cable Termination Provisions
4. Current Ratings
5. Voltage Ratings
6. Short Circuit Ratings
7. Protective Device Ratings
8. Electronic metering system
9. Surge Arrester
10. Unit Elevation
11. Bussing Schematic, Sizes and Statement of Conductor and Plating Materials
12. Original Manufacturer Brochure and Specifications
13. Coordination drawing using dimensions of actual switchboard submitted.  Show board 

footprint, proper clearances, and other equipment in same room.

N.  Testing:  Test all devices and systems to assure proper operation. 

2.15 SERVICE ENTRANCE CABLE TAP BOX (CTB):

A. Cable Tap Box:
1. General:  Provide weatherproof, freestanding phase collection and cable tap box.  

Fabricate in strict accordance with Electric Utility requirements.  Line side connection 
from building pad-mounted transformer shall be through underground conduit and wire, 
load side connections to the building main switchboard(s) shall be weatherproof outdoor 
busway.

2. Structure:  Formed up steel channels bolted together to form a rigid structure to which 
formed-up fronts, side sheets, and rear covers are bolted.  Front and rear doors shall be 
hinged.  Galvanized 1-1/2 inch x 4inches mounting channels on 
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bottom, rear left, and right sides to close all side openings at the bottom.  Interior framing 
shall be galvanized steel 1-5/8" rigid channel or approved equal system.  Enclosure shall 
be tamper proof and outdoor weatherproof.

3. Installation:  Freestanding and level on an outdoor concrete pad.  Provide anchor bolts.  
Pad shall be outside all Electric Utility easements.  Stub up conduits for Electric Utility 
service lateral and customer-side service entrance conduits.  All underground conduit 
to/from CTB shall be concrete-encased.

4. Bussing:   Insulated bussing, silver plated 98 percent conductivity copper. Bussing shall 
be sized in accordance with UL and NEMA Standards.  In addition, size copper bus for 
not more than 1000 Amperes per cubic inch current density.  Provide 3 phase, 4 wire, 
(100 percent neutral) bussing.  Install with rigid supports to meet fault current rating.

5. Fault Current Rating:  Bussing and bracing shall safely and without failure withstand short 
circuits on a system capable of delivering up to 100,000 amperes rms symmetrical at 
nominal system voltage.  Install rope tie as required after cable installation to maintain 
bracing for short circuit current rating.

B. Electric Utility Requirements:
1. Prior to fabrication, submit three (3) prints of proposed cable tap box (CTB) to the 

representative designated by the Electric Utility.  Submit prints only after shop drawings 
have been submitted and review cycle is complete with the Architect.  Allow at least eight 
weeks time for review by Electric Utility prior to desired date of new service cut-in.  Allow 
additional time for Architect/Engineer review prior to submittal to Electric Utility.

2. Cable tap box enclosure shall be tamper proof and weatherproof.  Entire cabinet shall be 
tamper-resistant.

3. Form roof with cross-kink to force water to run off the cabinet.  
4. Paint Finish Color: Match color of Electric Utility padmount transformer. Minimum finish 

shall be prime coat plus at least 6 mils of finish coat paint in two (2) applications.
5. Provide full-height doors on both utility side and customer side. Each door shall be 

hinged and have a vault-style handle with padlocking provisions.  Electric Utility will install 
its padlock.  Provide weatherproof padlock on customer door and give Owner ten (10) 
copies of key.

6. Fabricate CTB with two separate compartments; one side for Electric Utility connections 
and the opposite side for Customer connections.  Compartments shall be separated with 
an insulating barrier.  Size cabinet to maintain necessary wire bending radius in Electric 
Utility and Customer compartments.

7. All insulating barriers shall be one (1) inch black phenolic resin, NEMA Grade N-1 or XX, 
or phenolite (Grade GPO-3). 

8. Each bus bar shall be copper, minimum 1/4 inch x 4 inches.  Drill and tap for six (6) sets 
of 2-hole compression lugs per bus bar on Electric Utility side or other configuration 
stipulated by E.U.   Lowest edge of all bus bars shall be 36 inches above top of concrete 
foundation.  All bus bar dimensions, quantities, bracing and exact layout shall be per 
approved details from the Electric Utility for this specific job site.  Parallel sufficient bus 
bars to achieve ampacity shown on Electrical Drawings for both Electric Utility and 
Customer side of CTB.  Drill and tap for 2-hole NEMA D-tang compression lugs for 
termination of Customer cables.

9. Install CTB level and bolted to a concrete foundation.  Locate outside work space 
clearance and easements associated with Electric Utility padmount transformer and 
primary ductbank.

10. Cable Termination: Terminate all cables with NEMA-pattern, two-hole, compression 
lugs.
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C. Submittal to A/E:  Include at least the following:
1. Manufacturer and Model Numbers
2. Dimensions: plan, elevations, bus bars.
3. Cable Termination Provisions
4. Current Rating
5. Voltage Rating
6. Short Circuit Withstand Rating
7. Bussing Sizes, Layout and Statement of Conductor and Plating Materials
8. Certify weatherproof cabinet construction.  Certify paint finish type and thickness.
9. Coordination Drawing showing cable tap box, Electric Utility padmount transformer with 

required work space clearances, meter location, and underground conduit entrances.
10. After A/E shop drawing cycle is complete, submit three complete copies to Electric Utility.

2.16 SEQUENCING PANELBOARD FOR THEATER SOUND REINFORCEMENT SYSTEM:

A.  Features:
1. Supply all ac circuits for audio/visual equipment in the high school theater A/V room from 

time sequence panelboard capable of being remote controlled from multiple locations.
2. 41 sequenced circuits per panelboard.
3. A means of visual operator feedback shall provide an indication of the progress of the 

power turn-on and turn-off sequence at each control point.
4. Sequencing shall have an adjustable time delay between the low level equipment circuits 

and the power amplifier circuits.
5. The sequencing system shall be capable of shedding the load within three (3) seconds 

after a power failuer and re-sequencing when power resumes without operator 
intervention.

6. Provide one LynTec Cat.  No.  SS-2 Sequencer Switch Set with every 41-circuit 
panelboard.

7. Provide one LynTec Cat.  No.  SS-2PL Remote Locking Switch Plate with every 41-circuit 
panelboard.

8. Provide for each sequencing panelboard a LynTec Model No.  SLC 341-41 filled with 
MB-Motorized Breakers, 3 phase, 4 wire, 208Y/120 Volt 225 Amp Main Breaker panel or 
approved equal.

9. Acceptable Manufacturer:  LynTec Inc., 8401 Melrose, Lenexa, KS 66214-1647; 
telephone 800-724-4047, fax 888-722-4157, www.lyntec.com or email info@lyntec.com .

 
B.  Cabinet:  Safety dead front type; box made of Code gage galvanized steel; minimum gutter space 

4" on all sides but not less than NEC requirements; door with flush type latch.  Enclosure shall 
conform to NEMA 1.

 C.  Circuit Breakers: 
1.  General:  Provide a breaker for each audio branch circuit to protect wiring and equipment 

served. 
2.  Description: Each breaker shall have motor drive for individual breaker remote control.  

Breakers shall be quick make, quick break, trip free, thermal magnetic trip.  Automatic trip 
shall be indicated by the handle at the midpoint position.  Multiple pole breakers shall 
have common trip.

D.  Short Circuit Ratings: 120/208 volt systems 10,000 amperes RMS symmetrical.

E.  Phase, Neutral and Ground Bussing:  Silver or tin plated 98 percent conductivity copper sized in 
accordance with NEMA Temperature Rise Standards and installed completely throughout panel 
for installation of future breakers where schedule shows space only.  Provide an equipment 
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grounding bus bonded to the panel cabinet.  Ground bus shall have a terminal screw for every 
breaker in the panel.

F.  Termination:  Provide proper incoming line lugs.  Size lugs to accommodate wire which is to be 
installed.

G. Surge Protective Device: Install a Transient Voltage Surge Suppressor (TVSS) on the sequencing 
panelboard.  TVSS shall be Current Technology TransGuard TG60 Series or Liebert Interceptor 
Model 111 Series. 

H.  Nameplate:  Nameplate on front face showing panel name and voltage.  Coordinate to give same 
name as shown on Drawings. 

I.        Directory:  Complete at end of job, typewritten, contained in frame on the inside of the panel 
door.   Frame shall have a protective plastic shield.  Label every breaker to match directory.

2.17 ELEVATOR SHUNT TRIP DISCONNECT

A. Provide Bussman Power Module Switch PS Series; amperage size and operating voltage shall 
match elevator branch circuit indicated on drawings.

B. Provide control power transformer, fire alarm system interface relay, key-to-test switch, 
mechanical interlock auxiliary contact for hydraulic elevators with automatic recall.

C. Interconnect with local heat detectors to provide elevator shutdown prior to the discharge of fire 
protection water in elevator machine room.

2.18 ROOF MOUNTED PEDESTALS

A. Roof Utility Pedestal with 20 Amp GFCI/Weatherproof receptacle - Provide MAPA Products utility 
roof pedestal #MPX-20G: 36/12.

B. Roof Pedestal with Non-Fused Disconnect Switch and 20 Amp GFCI/Weatherproof receptacle - 
Provide MAPA Products roof pedestal #MDP – (XX). See plans for disconnect sizes.

PART 3 - EXECUTION

3.1 MOUNTING: 
 

A.  General:  All equipment shall be securely fastened in place. 
 

B.  Locations:  In all cases mounting locations shall comply with the requirements of the National 
Electrical Code.  This shall include providing suitable working clearances. 

 
C.  Concrete Pads:

1. Provide concrete in accordance with the Division of the Specifications for that product.
2. Indoor concrete pads shall consist of a four (4) inch pad with beveled edges extending 

two (2) inches beyond the perimeter of supported equipment.  Switchboards, motor 
control centers, transformers greater than 15 KVA, and engine generators shall be 
installed on a pad.  Refer to the drawings and the specifications 
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for each piece of equipment to determine what other equipment shall be mounted on a 
pad.

3. All equipment, ground mounted outdoors, shall be mounted on a pad.  Outdoor pads 
shall be minimum of one foot thick reinforced with #4 rebar one (1) foot on center each 
way.  Size outdoor pads with at least four (4) feet working clearance in front of equipment 
and one (1) foot on all sides.  Provide anchor bolts for pad-mounted equipment.  Refer to 
Detail on drawings.

D. Wall Mounted Equipment: Wall mounted equipment shall be suitably positioned on the wall. 
Equipment mounted on exterior basement wall shall have unistrut channels between the wall and 
the equipment to prevent condensation problems.  Where wall mounted equipment is specified, 
but a convenient wall not available, a suitable unistrut mounting stanchion anchored in concrete 
shall be provided.  In lieu of this stanchion, small devices may be mounted on to the equipment 
served if approved by the equipment manufacturer. 

E. Motor rated disconnects:  Install disconnects in a vertical orientation with off in the down position.

3.2 DELIVERY, STORAGE AND HANDLING:

A. General:
1. Store all types of electrical power distribution equipment in a clean, heated building 

affording appropriate physical protection. Control access to prevent unauthorized 
tampering with the equipment.  However, equipment may be stored in other inside or 
outside environments under approved conditions.

2. Inspect equipment when received at Project site for shipping damage.  Report as 
required by freight carrier to recover repair or replacement costs from the freight carrier in 
the event damage was sustained.

3. Covers are required unless indoor, ventilated storage conditions exist.  Canvas tarpaulins 
or the equivalent are preferred over other coverings because they provide better humidity 
control and enclosure scuff protection.   Where exposed to moisture, covers shall be 
waterproof.

4. The manufacturer's shipping skids shall be left on the equipment to provide structural 
support until the equipment is set in final resting place.

5. Refer to Section 26 05 00 for additional requirements.  Contractor shall furnish new 
equipment to replace any equipment that is exposed to weather or subjected to other 
deleterious effects of construction.

B. Approved Conditions for Equipment Storage:
1. General:  Where storage conditions specified above are not available, indoor or outdoor 

storage shall comply with the following.
2. Switchboards, Motor Control and Other General Distribution and Utilization Equipment:

a. Store metal-enclosed equipment in the upright position.  Provide good 
ventilation of the shelter and protection from dirt, moisture and physical damage.

b. Space heaters furnished with the equipment shall be connected to a continuous 
source of power of the proper rating.  Where space heaters are supplied from 
auxiliary power transformers, care shall be taken that low-voltage heater circuits 
are properly isolated before power source connection to prevent inadvertent 
energizing of the auxiliary transformer and associated high-voltage primary 
wiring.
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c. Ambient conditions may allow condensation inside waterproof covers. If 
condensation is occurring, temporary heaters or lamp banks shall be provided of 
sufficient wattage to prevent condensation.

d. Contractor shall ensure that equipment stored in shipping cases receives 
adequate ventilation to avoid mildew and prevent condensation.

C. Transformer 
1. Indoor storage shall be provided for all transformers.

3.3 GROUND FAULT PROTECTION OF EQUIPMENT:

A. General:  Provide for system performance testing as required by the National Electrical Code.  
Provide each ground fault relay, sensing device or ground fault protection system with instructions 
and a test form.  The form shall be retained by those in charge of the building's electrical 
installation and be available to the authority having jurisdiction.  The instruction content shall be as 
required by UL.  

3.4 TRANSFORMER VIBRATION ISOLATION:

A. Floor Mounted Transformers:  Install on concrete housekeeping pad with Mason Industries Type 
WM Neoprene Waffle pad, or equal.  Provide Type WM isolation for elevated rack installation.

B.  Wall Mounted Transformers:  Install Mason Industries Type WM Neoprene Waffle pad between 
the wall brackets and the wall. 

C.  Suspended Transformers:  Install Mason Industries PC30 Pre-compressed spring hanger with 
neoprene isolator. 

D. Floor Mounted Transformers Greater than 150 kVA:  Install on Mason Industries, Inc, or equal, 
unhoused spring isolators with acoustical pad bonded to bottom.  Isolators shall be undamped 
free-standing spring isolators sized for a minimum of two (2) inches of static deflection.  The spring 
outside diameter shall be no less than 80 percent of the spring operating height.  The spring shall 
have remaining travel to solid of no less than 50 percent of the static deflection.  Provide a 1/4 
inch neoprene friction pad bonded to the spring base.  Bolt each vibration isolator unit to concrete 
pad, and bolt transformers to the vibration isolator units, using the leveling bolts and nuts provided 
with the unit. 

3.5 TRANSFORMER VENTILATION:

A. Transformers with ventilating openings shall be installed so that the ventilating openings are not 
blocked by walls or other obstructions.  The required clearances shall be clearly marked on the 
transformer.

3.6 POWER SHUT OFF UNDER KITCHEN HOODS:

A. NFPA:
1. Comply with NFPA 96 Standard for Ventilation Control and Fire Protection of Commercial 

Cooking Operations.  The operation of any extinguishing system shall automatically shut 
off all sources of fuel and heat to all equipment requiring protection by that extinguishing 
system.

2. Comply with NFPA 17, Standard for Dry Chemical Extinguishing Systems.
3. Comply with NFPA 17A, Standard for Wet Chemical Extinguishing Systems.
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B. Shunt Trip:  All electrical sources located under the ventilating equipment (cooking equipment 
hood) shall be shut off upon the operation of a wet chemical or water fire extinguishing system. 
Provide shunt trip accessory on each circuit breaker serving an electrical appliance under the 
hood.  Install control wiring between shunt trips and the hood extinguishing system. Coordinate all 
wiring with supplier of hood fire suppression system for proper selection of shunt trip coil voltage, 
momentary or maintained-contact closure to activate shunt trip and inter-connections. Operation 
of a hood extinguishing system shall automatically shunt trip all associated circuit breakers.

C. Fire Alarm System: The operation of any extinguishing system shall automatically signal the 
building fire alarm system.  Refer to Section 26 05 53 for additional fire alarm system 
requirements.

3.7 LABELING:

A. Nametag: Provide a nametag for each piece of distribution equipment; see Section 26 05 53, 
Electrical Identification.

END OF SECTION 26 20 00
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SECTION 26 27 26 - WIRING DEVICES

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes wall switches; wall dimmers; receptacles; device plates and box covers. All 
devices shall be installed in outlet boxes of required size and volume.

1.3 REFERENCES 

A. National Electrical Manufacturers Association:  Wiring devices shall comply with NEMA 
Standards WD-1 and WD-6.

B. Wet Locations:  Wiring devices and their enclosures installed outdoors and in wet locations shall 
be approved for that purpose.

C. Minimum Raceway Size: 3/4 inch.

1.4 SUBMITTALS

A. Submit manufactures product data for all wiring devices, indicate intended color and coverplate.

PART 2 - PRODUCTS

2.1 GENERAL

A. All devices shall be suitable for use intended, and have voltage and current ratings adequate for 
loads being served.

2.2 WALL SWITCHES

A. Single Pole Switch, Toggle Style:
1. Leviton 1221 Series, 20A, 120/277V.

B. Double Pole Switch, Toggle Style:
1. Leviton 1222 or 3032 Series, 20A or 30A, 120/277V.

C. Three-way Switch, Toggle Style:
1. Leviton 1223 Series, 20A, 120/277V.

D. Four-way Switch, Toggle Style:
1. Leviton 1224 Series, 20A, 120/277V.
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E. Indicator Switch, Toggle Style:
1. Leviton 1201 Series, 20A, 120/277V.  Switch illuminated when load is on.

F. Locator Switch, Toggle Style:
1. Leviton 1221 Series, 20A, 120/277V.  Switch illuminated when load is off.

G. Digital Time Switch:
1. Wattstopper TS-400 digital time switch with optional visual warning to flash lights at 5 

minutes and 1 minute prior to time-out.

H. Key lock switches: 
1. Provide key lock switches for corridor lighting and other locations indicated on electrical 

drawings. 
2. 20 Amp rated.
3. 120/277 Volt ac rated.
4. Key-lock mechanism can only be turned ON or OFF with key. 
5. Single pole: Leviton 1221-2KL or approved equal.
6. 3-Way: Leviton 1223-2kl or approved equal.
7. 4-Way: Leviton 1224-2kl or approved equal.
8. Provide 302 stainless steel wall plate for each switch. 
9. Provide 2 keys on ring for each switch.
10. Include a brass tag on every key switch ring. Engrave tag; Example: “Hall East Lights”.
11. Key all switches alike to match the owners standard key. Coordinate with school District 

for key match.

I. Color: As selected by Architect.

2.3 MOTOR RATED SWITCHES

A. Provide where a switch is indicated as a local disconnect for all mechanical and plumbing 
equipment.

B. Leviton MMS Series.

2.4 WALL DIMMERS

A. Manufacturers:
1. Lutron Nova "T" Series.

B. Product Description: Semiconductor dimmer for incandescent lamps with ON-OFF switch.

C. Body and Handle: Linear slide handle, color as selected by Architect.

D. Voltage: 120 volts.

2.5 RECEPTACLES

A. Single Convenience Receptacle:
1. Leviton 5362A Series, 20A/125V.
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B. Duplex Convenience Receptacle:
1. Leviton 5362 Series, 20A/125V, respectively.

C. GFCI Receptacle:
1. Leviton 7899 Series, 20A/125V.
2. Provide GFCI receptacles for all receptacles on 120v circuits installed in kitchens, 

bathrooms and outdoors (including rooftops).

D. Isolated Ground Duplex Receptacle:
1. Leviton 5362-IG, 20A/125V.

E. Duplex Tamper Resistant Receptacle/ USB Charger
1. Leviton T5832.  Duplex 20A/125V receptacle with two 3.6A, 5VDC, 2.0 Type A USB 

Chargers.

F. Provide 20 amp receptacle for single-receptacle branch circuits.

G. For locations where a quadruplex or fourplex is required, provide 2-duplex receptacles under 
common coverplate.

H. Color: As selected by Architect.

2.6 WALL PLATES

A. Type 302 Stainless Steel with matching mounting screws.

2.7 MANUFACTURERS

A. Each type of wiring device shall be furnished by one (1) manufacturer.  The following will be 
acceptable providing the project specifications:
1. Leviton
2. Pass & Seymour 
3. Hubbell / Bryant
4. Cooper

PART 3 - EXECUTION

3.1 EXISTING WORK

A. Disconnect abandoned circuits and remove raceway, wire, and cable. Remove abandoned boxes 
when connecting wire and cable is abandoned and removed. Install blank cover for remaining 
abandoned boxes.

B. Maintain access to existing boxes and wiring connections remaining active and requiring access. 

C. Extend existing circuits using materials and methods compatible with existing electrical 
installations, or as specified.

3.2 INSTALLATION

A. Route raceway and cable to meet Project conditions.

B. Set wall mounted boxes at elevations to accommodate mounting heights indicated.
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C. Adjust box location up to ten (10) feet prior to rough-in when required to accommodate intended 
purpose.

D. Do not install flush mounting box back-to-back in walls; install boxes with minimum 24 inches 
separation.

E. Install devices plumb and level.

3.3 MOUNTING HEIGHTS

A. As indicated on Drawings or if not indicated in accordance with the Architects instructions.  All 
other telephone, Data, TV, etc. outlets shall be same as receptacle.

3.4 GANGED SWITCHES 

A. Install permanent barrier between all 277 Volt light switches ganged into one outlet box.

B. Where multiple switches are grouped on one location, install switches under a one piece, multi-
gang cover plate.

C. Other telephone, data, TV, etc. outlets shall be same as receptacle.

3.5 GFCI 

A. Provide ground-fault circuit-interrupter type receptacles for all 15 and 20 amp receptacles shown 
on drawings in bathrooms, kitchens, mechanical rooms and outdoors.

END OF SECTION 26 27 26
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SECTION 26 32 13 - EMERGENCY GENERATORS

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Provide an emergency power system for emergency egress lighting, fire alarm system, 
emergency elevator operation, and other emergency power loads required.

B. Provide all labor, materials, and equipment as necessary to complete all work as 
indicated on
the drawings, and as specified herein.

C. Products supplied but not installed under this section. Products shall be turned over to 
the
Owner.
1. Emergency generator system equipment as follows:

a. Complete set of all special tools required to operate and service the 
equipment as recommended by the manufacturer for field maintenance.

b. One oil filter replaceable element.
c. One air filter replaceable element.

D. Related Sections:
1. Division 1 - General Requirements
2. Applicable sections of Division 16 - Electrical
3. For emergency generators: Fuel gas piping, exhaust gas piping,

flexible pipe connections, cooling air duct work, assembling generator 
accessories.

E. Power Source:  Provide an on-site engine-generator set to generate power for distribution 
to emergency and standby loads by the emergency power distribution system.  Engine-
generator set shall be constructed of all-new components.

F. Transfer: Power to emergency loads shall be automatically transferred from normal utility 
power to the emergency engine generator upon loss of normal power. Transfer and 
assumption of load shall occur in ten (10) seconds or less.  Loads shall be automatically 
retransferred upon restoration of normal source.

G. Distribution System:  Distribution equipment devices, and circuits shall be provided as 
required to distribute power to emergency loads.

1.3 REFERENCES

A. Emergency generators shall be in accordance with the latest applicable standards as
recommended by, SAE, IEEE, and ANSI/NEMA MG-1 Motors and Generators.
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1.4 SUBMITTALS

A. Shop Drawings:
1. Emergency generator systems including:

a. Engine-generator set and foundation requirements.
b. Auxiliary and remote equipment.
c. Make of engine, number of cylinders, compression ratio, bore and stroke, 

cylinder displacement, and speed.
d. Make of generator, electrical rating, number and type of bearings, and 

exciter type.
2. Plan and elevation views with overall and interconnection point dimensions, fuel

consumption rate curves at various loads, ventilation and combustion air 
requirements,
and electrical diagrams including schematic and interconnection diagrams.

3. Product data showing dimensions, weights, ratings, interconnection points, and 
internal
wiring diagrams for engine, generator, control panel, battery, battery rack, battery
charger, exhaust silencer and vibration isolators.

4. Installation instructions.
5. Name, location and phone number of nearest authorized distributor/service 

facility.
6. Sequence of Operation - Manufacturer shall prepare a detailed, typewritten 

sequence of operation and submit as part of the approval documents. Final 
approved sequence of operation shall be permanently encapsulated in plastic 
laminate and permanently attached to the equipment. Format shall be 8½" x 11" 
or 11" x 17" as appropriate.

7. Include schematic one-line diagram with appropriate symbols and nomenclature 
properly referenced to text.

B. Product Data:
1. Specification Review:  A complete item by item, line by line specification review.
2. Output current Amperes and electrical kW rating of engine-generator set.
3. Brake horsepower rating of engine.
4. Fuel consumption at 100 percent, 75 percent and 50 percent load.
5. Cooling requirements.
6. Sound level (dBA measured on longitudinal and perpendicular axis at ten (10) 

feet).
7. Manufacturer's technical data for generator, governor, voltage regulator, and 

battery charger.  Governor submittal shall also identify method of overspeed 
protection to be furnished.

8. Generator sub-transient reactance Xd", per unit
9. Generator short circuit current, three-phase amperes.
10. Generator voltage waveform distortion, measured at Full Load, line-neutral, both 

total harmonic distortion (THD) and maxim single harmonic order THD.
11. Generator output circuit breaker(s), including proof or UL listing.
12. Transfer Switch: Show complete data showing compliance.  Include continuous 

and withstand current ratings of all contacts.

C. Manuals and Test Data
1. Operation and Maintenance Manuals for all major components including 

instructions for normal operation, routine maintenance requirements, service 
manuals for generator, engine, oil sampling and analysis for engine wear, and 
emergency maintenance procedures.

1.5 QUALITY ASSURANCE
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A. Authority Having Jurisdiction:
1. General:  The system shall comply with all applicable Codes and Ordinances as 

interpreted and enforced by the local authority having jurisdiction.

B. National Electrical Code:  The system shall comply with NFPA 70, National Electrical 
Code, including: 1) Article 445, 2) 700.

C. NFPA:
1. General: Comply with applicable requirements of NFPA Standards, including the 

following:
a. NFPA 37: Standard for Installation and Use of Stationary Combustion 

Engines and Gas Turbines.
b. NFPA 101: Life Safety Code.
c. NFPA 110:  Standard for Emergency and Standby Power Systems.
1) Type ten (10) seconds.
2) Class 8 Natural gas utility pipeline.           
3) Category B engine-generator set.
4) Level 1
d. NFPA 54: National Fuel Gas Code.

D. UL: 
1. General:  Comply with applicable requirements of UL Standards, including the 

following.
a. UL 1008:  Automatic Transfer Switches, Fourth Edition or later.
b. ANSI / NEMA:  Comply with applicable requirements of ANSI / NEMA 

MG 1, "Motors and Generators", and MG 2, "Safety and Use of Electric 
Motors and Generators".

c. IEEE:  Comply with applicable portions of IEEE Std 446-1987, "IEEE 
Recommended Practice for Emergency and Standby Power Systems for 
Industrial and Commercial Applications" (Orange Book)

E. EPA:
1. General:  Comply with all applicable EPA requirements.

1.6 OWNER'S INSTRUCTIONS

A. Provide a four (4) hour period of instruction to the Owner's designated personnel upon 
completion of the system installation.  Run engine-generator set and review remote 
annunciator panel for typical readings.  Explain operation of generator remote stop 
switch.  Demonstrate complete transfer sequence of utility-generator-utility.  Operations & 
Maintenance Manual shall be complete and on-site for use during Owner's Instruction.

1.7 WARRANTY

A. Furnish full parts and labor warranty to cover the entire engine generator package and 
automatic transfer switch including all accessories, components, controls, batteries, etc. 
for five years. Warranty shall begin from date of Certificate of Substantial Completion. 
Provide a sample of manufacturer’s warranty certificates within equipment submittal. 
Warranty start dates from shipment or start up will not be accepted.

B. In addition to full parts, labor, the Standard and Extended warranty shall include 
miscellaneous materials, travel time, incidental expenses, normal freight/shipping, oils, 
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lubricants, belts, filters, etc. and any expenses related to service calls required to 
diagnose and correct warranty issues. No purchase order number shall be required by 
the owner for service calls within warranty period. Purchase order number can be issued 
after problem is determined not to be a warranty issue.

C. The manufacturer shall provide factory certificates for each Generator and associated 
Automatic Transfer Switch listing at a minimum the model, serial number and warranty 
information as specified above. Payment to contractor may be held if warranty certificates 
are not provided in a timely manner.

D. All warranty work shall be performed by factory direct service technician. Warranty work 
shall not be performed by installing contractor.

1.8 MAINTENANCE

A. Furnish one set of tools required for preventative maintenance of each engine generator
system. Package tools in adequately sized metal tool box.

B. Provide two spare sets of each oil, and air filter element required for each engine 
generator system.

PART 2 - PRODUCTS

2.1 GENERAL INFORMATION

A. Furnish and install new natural gas engine driven electric generating unit, factory 
assembled single unit generator set, with continuous output voltage of 480Y/277, 3 
phase, 4 wire, at 0.8 power factor, 60 hertz, grounded neutral service, fully rated for 
operation at the job site altitude at an ambient temperature range of 120 degrees 
Fahrenheit maximum to -0 degrees Fahrenheit minimum, all mounted on a common steel 
base suitable for mounting on a concrete foundation pad, complete with a derangement 
panel and all accessories as specified and required for normal operation in standby 
service. 

B. Acceptable Manufacturers: 
1. Caterpillar
2. Cummins/Onan 
3. Kohler

C. Manual and Automatic Start - Unattended Operation
1. Manual start shall be done by operating the “start” button on the generator or 

selecting "manual” on the manual-off-automatic selector switch on the automatic 
transfer switch.

2. Automatic start shall be done by the automatic transfer switch when the manual-
off-automatic selector switch on the automatic transfer switch is in the 
“automatic” position.

D. Voltage and frequency regulation.
1. Engine/generator shall deliver rated output (kVA) at rated frequency and power
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factor, at not more than two (2) percent above or below rated voltage.
2. Voltage regulation shall be plus or minus two (2) percent for any constant load 

between no load and rated load. Random voltage variation shall not exceed ± 1 
percent for any constant load. Voltage recovery to 100 percent normal output 
shall take no longer than two seconds after single step application of 100 percent 
rated load.

3. Frequency regulation shall be isochronous from steady state no load to steady 
state rated load. Random frequency variation with any steady load from no load 
to full load shall not exceed plus or minus 1.8 hertz. Frequency adjustable from 
57 hertz to 63 hertz (±  5 percent)

4. The engine-generator set shall be capable of single step load pick up of 100 
percent nameplate kW and power factor, less applicable derating factors, with 
the engine-generator set at operating temperature.

E. The alternator shall produce a clean AC voltage waveform, with not more than five (5) 
percent  total harmonic distortion at full linear load, when measured from line to neutral, 
and with not more than three (3) percent in any single harmonic. 

F. Furnish all necessary electrical connections, transfer switch, control panel, relays, etc., 
for installation of new generator set.

G. Generator and engine shall be mounted on vibration isolating supports capable of 95 
percent isolation to minimize vibration of the remainder of the skid-mounted equipment 
and transmission of vibration to the supporting pad.

H. Generator shall be fully enclosed or suitably guarded to prevent exposure to all parts 
which operate at extremely high temperatures, electrically energized, or rotating. All 
noncurrent carrying parts shall be grounded.

I. Thoroughly clean all equipment, and prime and finish paint with manufacturer's standard 
paint finish.

J. Outdoor Weather-Protective Housing: Factory-assembled to generator set base and 
radiator cowling. Housing shall provide ample airflow for generator set operation and 
exclude entry of moisture into interior components. The housing shall have hinged side-
access doors and rear control door. All doors shall be lockable. All sheet metal shall be 
primed for corrosion protection and finish painted with the manufacturer’s standard color.

2.2 ENGINE

A. Engine shall be standby power rated, multi-cylinder, spark ignited four stroke cycle, liquid 
cooled, internal combustion engine for use with natural gas fuel, industrial type, designed 
for full rated power output at 1800 rpm, 60 hertz. The engine shall be arranged for direct 
connection to the alternating current generator.

B. Governor shall be electronic isochronous type no load to full load, with recovery to steady 
state within 2 seconds following sudden load changes. Random frequency variation shall 
not exceed ±0.25% of its mean value for constant loads from no load to full load. 
Governor shall be provided with means for manual operation and adjustment.

C. Lubrication system.
1. Full pressure type with engine driven positive displacement sump pump,
2. Full flow strainer,
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3. Full flow filter,
4. Pressure relief and automatic bypass valves,
5. Crankcase ventilator with filter and connection for outside venting,
6. Bayonet type oil level indicating pressure gauges on the upstream and 

downstream side of the strainer and filter,
7. Drain connection,
8. Oil cooler,
9. Low oil pressure safety shutoff device,
10. Provide water shutoff valves and drain on the oil cooler to facilitate draining water 

without draining the complete engine cooling system.
11. Provide a radiator coolant level sight glass.

D. Cooling system.
1. Pressure type, with radiator, blower type fan,
2. Engine driven circulating pump,
3. Radiator cap incorporating a pressure-vacuum valve,
4. Thermostat in conjunction with a radiator bypass,
5. Drain connection,
6. High coolant temperature safety device,
7. Fan shall be sized to maintain safe engine temperature in ambient temperature 

of 120 degrees Fahrenheit,
8. Provide gaskets and packing in the cooling system which are unaffected by 

ethylene glycol base coolant,
9. Provide a 50% ethylene glycol antifreeze solution for the coolant,
10. Radiators shall be provided with a duct adapter flange permitting the attachment 

of air discharge duct for directing discharge air through the wall,
11. Radiator and Air Intake/Discharge System Flow Restriction requirement shall be 

no less than 0.5 inches of water.

E. Provide thermal circulation type engine jacket water heater with integral thermostatic
control, sized to maintain minimum coolant temperature of 49 degrees Celsius down to 
an ambient temperature or 0 degrees Celsius. The heater shall be disconnected 
whenever the engine starts by an oil pressure switch mounted on engine.  Connect 
heater to 120 volt normal power panel as indicated on Drawings.  Install tag at connection 
on generator to identify power panel and circuit number.

F. Air intake system shall be complete with a dry type filter, and high frequency filter-type
silencer for reducing the sound level at the intake to a point acceptable for residential 
use.

G. Air shutoff for emergency shutdown.

H. Engine exhaust system shall be complete with stainless steel critical type silencer 
capable of reducing ambient exhaust noise level to 60 dBA when measured 50 feet from 
the engine under full engine load and clear weather. Silencer shall be supported 
independently of the engine. Flexible exhaust connection shall be provided from the 
engine exhaust manifold to the silencer. An exhaust condensation trap with manual drain 
valve shall be provided to prevent condensation from entering the engine. Furnish and 
install a steel rain cap at the exhaust stack outlet.  Rain cap shall have a high-temp paint 
finish.

I. Standard SAE nuts, bolts, and studs.

J. Standard NPT or SAE tubing and fittings.
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L. Gas Train for Natural Gas Fuel System:
1. General: Provide all fuel system components necessary to allow the generator 

system to operate under continuous emergency full load.  Gas regulator train 
assembly shall be designed for engine manufacturer's recommended gas 
pressure from a nominal five (5) pound per-square-inch natural gas service.  
Install components furnished with engine.

2. Engine-mounted carburetor.
3. Fuel gas pressure regulators with vibration isolating, flexible fuel line joint on gas-

supply side.
4. Solenoid valve that automatically shuts off flow of gas if the engine stops for any 

reason.  Install this valve on gas-supply side of gas pressure regulator.
5. Gas pressure gauge with analog display of ounces-per-square-inch to monitor 

gas supply pressure.  Install this gauge in gas train inside the generator set 
housing.

6. Gas line service regulator with atmospheric vent. 
7. Dry filter for vapor withdrawal.
8. Manual shut-off valve.
9. Gas surge tank or other components as may be recommended by engine 

supplier.
10. Gas fuel line for Emergency Power System shall be connected ahead of the main 

gas shutoff valve for the building with a separate, dedicated shutoff valve.  Mark 
both generator gas valve and building gas valve with permanent signs to indicate 
that there is another valve, per NFPA 110, sect. 5-9.7.

2.3 GENERATOR

A. Generator shall be alternating current, three phase, four pole, reconnectible brushless 
revolving field synchronous type with brushless exciter directly connected to the 
generator field windings without slip rings or commutators.

B. Generator shall have a single prelubricated sealed bearing, direct connected to the 
engine, by means of a flexible disc coupling for self-alignment and air cooled by a direct 
drive centrifugal blower fan.

C. Insulation shall be minimum Class F in a self-ventilated enclosure. Temperature rise shall 
be 130 degrees Celsius max over ANSI 40 degrees Celsius ambient for standby service.

D. Bring out all leads from each winding to a generator main lead terminal box adequate in 
size for making up all connections and grounding the neutral to the generator set 
supporting frame.

E. Voltage regulation shall include True RMS 3 phase sensing, generator-mounted volts per 
Hertz exciter-regulator to match engine and generator characteristics. Include manual 
controls to adjust voltage output plus or minus 5 percent of nominal voltage level.

F. The generator shall have the necessary excitation control circuitry to prevent the loss of 
excitation on fault conditions allowing quick return to full voltage and power to normal and 
faulted circuits.
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G. Furnish NEMA 1 output terminal and outgoing cable termination compartment integral 
with the engine-generator frame.

H. Output Breakers:  Provide output molded case circuit breakers of adequate capacity and 
rating.  Provide output breaker for each output circuit running from generator.  Breaker 
shall be UL Listed 100 percent rated for continuous operation at full ampacity.  Provide 
cable extensions and enclosure required to integrally mount output circuit breaker inside 
outdoor generator housing.  Enclosure shall comply with NEC 404-3.

I. Housing Alternator shall have an open drip-proof construction.

2.4 VOLTAGE REGULATION

A. Static type, three phase, mounted either on the generator control panel or combined with 
the exciter. Voltage shall have "manual-automatic" switch and be adjustable +/- 10 
percent under all operating conditions.

2.5 ELECTRIC STARTING SYSTEM

A. Engine starting system shall be a 12 volt or 24 volt DC system depending on size of 
engine/generator, consisting of a heavy duty electric cranking motor(s) with drive 
mechanism, heavy duty batteries with metal frame or box, engine driven alternator, 
battery charger, and transistorized voltage regulator.

B. Cranking motor shall be capable of starting the engine five times in rapid succession 
without overheating the motor and at sufficient speed for starting in low ambient 
temperatures.

C. Storage batteries shall be lead acid type of voltage and capacity as determined by the 
engine manufacturer, with sufficient capacity to start the generator set five times 
consecutively in rapid succession.  Provide all battery cables and connections.  Provide 
hydrometer.

D. Battery charger shall be an automatic, self-protected, self-regulated, dual rate rectifier 
type of a capacity determined by the engine manufacturer and sufficient to automatically 
recharge the batteries quickly according to the requirements governed by battery 
discharge duty, and suitable for 120 volt, single phase, 60 hertz input service from a 
remote receptacle panel.

2.6 ENGINE-GENERATOR CONTROL PANEL

A. Control panel shall be engine generator frame mounted in NEMA 1 enclosure, totally 
front accessible. Control panel shall be completely factory pre-wired. All external 
connections shall be wired out to terminal blocks for field wiring. Control panel shall be 
complete with all engine and generator controls and indicators. Include front hinged 
double doors with latches and provision for padlock.

B. Control panel shall provide a contact closure to initiate operation of the ventilation 
system. Wire out to terminal block. Contact shall be field wired by manufacturer as 
indicated on the Drawings.

C. Control panel shall include the following fully identified by means of permanent 
nameplates:
1. Control

a. Output voltage adjustment.
b. Cranking limiter relay.
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c. Overspeed shutdown.
d. Low oil pressure shutdown.
e. High coolant temperature shutdown.
f. Remote Alarm Contacts: Pre-wired SPST contacts to terminal strip for 

remote indication of all alarm functions.
g. Battery operated service light to illuminate panel during power outage

conditions.
h. Manual-off-auto engine start switch.

2. Visual monitoring
a. Frequency Meter: 45-65 Hz range, 3½ inch (89 mm) dial.
b. AC Output Voltmeter: 3½ inch dial, two (2) percent accuracy, with phase 

selector switch (phase-to-phase and phase-to-ground).
c. AC Output Ammeter: 3½ inch dial, two (2) percent accuracy, with phase 

selector switch and 3 current transformers.
d. Push-to-test indicator lamps, one for each:

1) Engine run
2) Low oil pressure
3) High water temperature
4) Overspeed and overcrank
5) Overspeed shutdown
6) Failure to crank
7) Failure to establish voltage or frequency.
8) Failure to reach rated voltage at transfer switch in ten (10) 

seconds
e. Engine running time meter.
f. Electrical oil pressure gauge.
g. Electrical water temperature gauge.
h. Mechanical fuel pressure gauge.
i. Radiator sight glass.
j. DC voltmeter and ammeter.

3. Audible monitoring
a. Low oil pressure alarm condition.
b. High coolant temperature alarm.
c. Failure to crank.
d. Failure to establish voltage or frequency.
e. Failure to reach rated voltage at transfer switch in ten (10) seconds.

D. Battery charging system including alternator and solid state regulator.

E. Remote Annunciator NFPA 110:  Provide a remote annunciator to meet the requirements 
of NFPA 110, Level 1. The annunciator shall provide remote annunciation of all points 
stated above and shall incorporate ring-back capability so that after silencing the initial 
alarm, any subsequent alarms will sound the horn.
Locate annunciator in the Administration Area per owner’s instruction.

2.7 WEATHER PROTECTIVE ENCLOSURE

A. Standard Enclosure:
1. Steel weather protective enclosure with 14 gauge sheet metal and a minimum 

ambient capability of 43 degrees Celsius (110 degrees Fahrenheit).  Shall have 
removable, and / or hinged doors and removable end panels to allow easy 
routine maintenance.  All hinges and latches shall be rust resistant and doors 
shall be equipped with rubber seals.  A lockable service access cover shall be 
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provided for easy access to the radiator fill cap.  The enclosure shall be painted 
utilizing electrostatically applied powder baked paint.

2.8 AUTOMATIC TRANSFER SWITCHES

A. Furnish and install automatic transfer switches (ATS) with four (4) poles, amperage, 
voltage, withstand and close-on ratings as shown on the plans.  Each automatic transfer 
shall consist of an inherently double throw power transfer switch mechanism and a 
microprocessor controller to provide automatic operation.  All transfer switches and 
controllers shall be the products of the same manufacturer.

B. Acceptable Manufacturers:
1. ASCO
2. Russ Electric
3. Zenith
4. Kohler
5. Cummins/Onan 

C. Mechanically Held Transfer Switch
1. The transfer switch shall be electrically operated and mechanically held.  The 

electrical operator shall be a momentarily energized, single-solenoid mechanism.  
Main operators which include overcurrent disconnect devices, linear motors or 
gears shall not be acceptable.  The switch shall be mechanically interlocked to 
ensure only two possible positions, normal or emergency.

2. All transfer switch sizes shall use only one type of main operator for ease of 
maintenance and commonality of parts.

3. The switch shall be positively locked and unaffected by momentary outages, so 
that contact pressure is maintained at a constant value and contact temperature 
rise is minimized for maximum reliability and operating life.

4. All main contacts shall be silver composition.  Switches rated 600 amperes and 
above shall have segmented, blow-on construction for high withstand and close-
on capability and be protected by separate arcing contacts.

5. Inspection of all contacts shall be possible from the front of the switch without 
disassembly of operating linkages and without disconnection of power 
conductors. All stationary and moveable contacts shall be replaceable without 
removing power conductors and/or bus bars.

6. Designs utilizing components of molded-case circuit breakers, contactors, or 
parts thereof, which are not intended for continuous duty, repetitive switching or 
transfer between two active power sources are not acceptable.  

D. Microprocessor Controller
1. The controller's sensing and logic shall be provided by a single built-in 

microprocessor for maximum reliability, minimum maintenance, and the ability to 
communicate serially through an optional serial communication module.

2. A single controller shall provide twelve selectable nominal voltages for maximum 
application flexibility and minimal spare part requirements.  Voltage sensing shall 
be true RMS type and shall be accurate to  1 percent of nominal voltage.  
Frequency sensing shall be accurate to  0.2 percent.  The panel shall be 
capable of operating over a temperature range of -20 to +60 degrees Celsius and 
storage from -55 to +85 degrees Celsius.

3. The controller shall be connected to the transfer switch by an interconnecting 
wiring harness.  The harness shall include a keyed disconnect plug to enable the 
controller to be disconnected from the transfer switch for routine maintenance. 
Sensing and control logic shall be provided on multi-layer printed circuit boards.  
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Interfacing relays shall be industrial grade plug-in type with dust covers. The 
panel shall be enclosed with a protective cover and be mounted separately from 
the transfer switch unit for safety and ease of maintenance. The protective cover 
shall include a built-in pocket for storage of the operator’s manuals.  

4. All customer connections shall be wired to a common terminal block to simplify 
field-wiring connections.

5. The controller shall meet or exceed the requirements for Electromagnetic 
Compatibility (EMC) as follows:
a. EN 55011:1991  Emission standard - Group 1, Class A

b. EN 50082-2:1995  Generic immunity standard, from which:

1) EN 61000-4-2:1995 Electrostatic discharge (ESD) immunity

2) ENV 50140:1993  Radiated Electro-Magnetic field 
immunity

3) EN 61000-4-4:1995 Electrical fast transient (EFT) immunity

4) EN 61000-4-5:1995 Surge transient immunity

5) EN 61000-4-6:1996 Conducted Radio-Frequency field 
immunity

c. IEEE472 (ANSI C37.90A) Ring Wave Test.

E. Enclosure
1. The ATS shall be furnished in a Type 1 enclosure unless otherwise shown on the 

plans.

F. Controller Display and Keypad
1. A four line, 20 character LCD display and keypad shall be an integral part of the 

controller for viewing all available data and setting desired operational 
parameters.  Operational parameters shall also be available for viewing and 
limited control through the serial communications input port.  The following 
parameters shall only be adjustable via DIP switches on the controller:
a. Nominal line voltage and frequency
b. Single or three phase sensing
c. Operating parameter protection
d. Transfer operating mode configuration

(Open transition, Closed transition, or Delayed transition)

All instructions and controller settings shall be easily accessible, readable and 
accomplished without the use of codes, calculations, or instruction manuals.

G. Voltage, Frequency and Phase Rotation Sensing
1. Voltage and frequency on both the normal and emergency sources (as noted 

below) shall be continuously monitored, with the following pickup, dropout, and 
trip setting capabilities (values shown as % of nominal unless otherwise 
specified):

Parameter Sources Dropout / Trip
Pickup / Reset

Undervoltage N&E,3 70 to 98% 85 to 100%



LEAF Engineers WFAC Blackbox Addition
PBK Project No. 230462 Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

ENGINE GENERATORS
26 32 13 - 12

Overvoltage N&E,3 102 to 115% 2% below trip
Underfrequency N&E 85 to 98% 90 to 100%
Overfrequency N&E 102 to 110% 2% below trip
Voltage unbalance N&E 5 to 20% 1% below dropout

2. Repetitive accuracy of all settings shall be within ± 0.5% over an operating 
temperature range of -20C to 60C.

3. Voltage and frequency settings shall be field adjustable in 1% increments either 
locally with the display and keypad or remotely via serial communications port 
access. 

4. The controller shall be capable (when activated by the keypad or through the 
serial port) of sensing the phase rotation of both the normal and emergency 
sources.  The source shall be considered unacceptable if the phase rotation is 
not the preferred rotation selected (ABC or CBA).

5. Source status screens shall be provided for both normal & emergency to provide 
digital readout of voltage on all 3 phases, frequency, and phase rotation.

H. Time Delays
1. An adjustable time delay of 0 to 6 seconds shall be provided to override 

momentary normal source outages and delay all transfer and engine starting 
signals.  

2. A time delay shall be provided on transfer to emergency, adjustable from 0 to 60 
minutes, for controlled timing of transfer of loads to emergency.

3. Two time delay modes (which are independently adjustable) shall be provided on 
re-transfer to normal.  One time delay shall be for actual normal power failures 
and the other for the test mode function.  The time delays shall be adjustable 
from 0 to 60 minutes.  Time delay shall be automatically bypassed if the 
emergency source fails and the normal source is acceptable.

4. A time delay shall be provided on shut down of engine generator for cool down, 
adjustable from 0 to 60 minutes. 

5. A time delay activated output signal shall also be provided to drive an external 
relay(s) for selective load disconnect control.  The controller shall have the ability 
to activate an adjustable 0 to 5 minute time delay in any of the following modes:
a. Prior to transfer only.
b. Prior to and after transfer.
c. Normal to emergency only.
d. Emergency to normal only.
e. Normal to emergency and emergency to normal.
f. All transfer conditions or only when both sources are available.

I. Additional Features
1. A three position momentary-type test switch shall be provided for the test / 

automatic / reset modes.  The test position will simulate a normal source failure.  
The reset position shall bypass the time delays on either transfer to emergency 
or retransfer to normal. 

2. A SPDT contact, rated 5 amps at 30 VDC, shall be provided for a low-voltage 
engine start signal.  The start signal shall prevent dry cranking of the engine by 
requiring the generator set to reach proper output, and run for the duration of the 
cool down setting, regardless of whether the normal source restores before the 
load is transferred.

3. Auxiliary contacts, rated 10 amps, 250 VAC shall be provided consisting of one 
contact, closed when the ATS is connected to the normal source and one contact 
closed, when the ATS is connected to the emergency source.



LEAF Engineers WFAC Blackbox Addition
PBK Project No. 230462 Alamo Colleges District
Pkg 1 - Issue for Construction June 14, 2024

ENGINE GENERATORS
26 32 13 - 13

4. LED indicating lights (16 mm industrial grade, type 12) shall be provided; one to 
indicate when the ATS is connected to the normal source (green) and one to 
indicate when the ATS is connected to the emergency source (red).

5. LED indicating lights (16 mm industrial grade, type 12) shall be provided and 
energized by controller outputs. The lights shall provide true source availability of 
the normal and emergency sources, as determined by the voltage sensing trip 
and reset settings for each source.
a. The following features shall be built-in to the controller, but capable of 

being activated through keypad programming or the serial port only when 
required by the user:
1) Provide the ability to select “commit/no commit to transfer” to 

determine whether the load should be transferred to the 
emergency generator if the normal source restores before the 
generator is ready to accept the load.

2) Terminals shall be provided for a remote contact which opens to 
signal the ATS to transfer to emergency and for remote contacts 
which open to inhibit transfer to emergency and/or retransfer to 
normal.  Both of these inhibit signals can be activated through 
the keypad or serial port.

3) An Inphase monitor shall be provided in the controller.  The 
monitor shall control transfer so that motor load inrush currents 
do not exceed normal starting currents, and shall not require 
external control of power sources. The inphase monitor shall be 
specifically designed for and be the product of the ATS 
manufacturer. The inphase monitor shall be equal to ASCO 
Feature 27.

J. Engine Exerciser: The controller shall provide an internal engine exerciser. The engine 
exerciser shall allow the user to program up to seven different exercise routines.  For 
each routine, the user shall be able to: 
1. Enable or disable the routine.
2. Enable or disable transfer of the load during routine.
3. Set the start time, 

- time of day
- day of week
- week of month (1st, 2nd, 3rd, 4th, alternate or every)

4. Set the duration of the run. 
At the end of the specified duration the switch shall transfer the load back to 
normal and run the generator for the specified cool down period.  A 10-year life 
battery that supplies power to the real time clock in the event of a power loss will 
maintain all time and date information.

K. Withstand and Close-On Ratings 
1. The ATS shall be rated to close on and withstand the available RMS symmetrical 

short circuit current at the ATS terminals with the type of overcurrent protection 
shown on the plans.

2. The ATS shall be UL listed in accordance with UL 1008 and be labeled in 
accordance with that standard's 1½ and 3 cycle, long-time ratings.  ATSs which 
are not tested and labeled with 1½ and 3 cycle (any breaker) ratings and have 
series, or specific breaker ratings only, are not acceptable.  

L. Tests and Certification
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1. The complete ATS shall be factory tested to ensure proper operation of the 
individual components and correct overall sequence of operation and to ensure 
that the operating transfer time, voltage, frequency and time delay settings are in 
compliance with the specification requirements.

M. Service Representation
1. The ATS manufacturer shall maintain a national service organization of 

company-employed personnel located throughout the contiguous United States.  
The service center's personnel must be factory trained and must be on call 24 
hours a day, 365 days a year.

PART 3 - EXECUTION

3.1 GENERAL
 

A. Provide all work required for a complete system, including complete system testing and 
checkout.  The installation of this system shall comply with the directions and 
recommendations of authorized factory representatives. 

 
3.2 EMERGENCY DISTRIBUTION SYSTEM
 

A. All boxes, and enclosures (including transfer switches, generators, and power panels) for 
emergency circuits shall be permanently marked so they will be readily identified as a 
component of an emergency circuit or system.  Emergency circuits shall be specially 
marked and shall be run in raceway separate from normal powered circuits.  All 
distribution equipment shall be specifically indicated "EMERGENCY" on the equipment 
nametag.  Color code for emergency markings and all nametags shall be RED.  

3.3 COMMISSIONING SERVICE 
 

A.  A final inspection and an initial startup of the system shall be rendered by the authorized 
factory representatives. 

B.  A letter of certification written by the authorized factory representatives, which states that 
the system is properly installed and does properly function as recommended by the 
factory and as described in this specification, shall be submitted to the Architect for his 
approval. 

 
C.  A test run shall be performed by the authorized factory representative in the presence of 

the Owner, Architect and Engineer; the time of this test run shall be mutually agreed upon 
by all persons concerned.  This test run may, but is not required to, coincide with other 
testing requirements described in this section. 

3.4 INSTALLATION 

A.  General:  Provide all labor required for a complete installation. 
B.  Mounting:  Anchor on a four (4) inch concrete pad with bolts and elasto-rib vibration 

isolators.  Pad shall extend a minimum of 18 inches from each side of the generator set 
skid. 

3.5 CONSUMABLES
 

A. Refuel during testing as required.  After all tests have been performed, fuel tanks shall be 
filled before system is accepted by Owner.  Check oil, coolant, batteries, filters and other 
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consumables.  Top off and replace as necessary to leave engine-generator set at full 
capacity for all consumables.

3.6 TESTING

A. Factory Testing: The engine generator shall be tested at the factory, demonstrating its 
performance at full rated load.  A certified copy of the test report shall accompany the unit 
to the field and shall be made available to the building official and copied to the Architect 
and Engineer.

B.  Field Testing: Conduct tests of the system as required by NEC Article 700 in the 
presence of the Owner, Architect, Engineer, and Code Authority having jurisdiction. The 
engine generator set shall demonstrate the actual sequencing of all load onto the 
generation unit and shall carry the building emergency loads, including any elevator(s), 
for a minimum period of two (2) hours.  Contractor shall insure that all emergency loads 
are operational before scheduling this test.  Test times shall be mutually agreed upon by 
all persons concerned. 

3.7 SYSTEM GROUNDING
 

A. The emergency power system generator output shall be grounded as a separately 
derived system according to the requirements of the Section titled GROUNDING.  Bond 
the generator neutral to the generator ground.

 
3.8 SIGNS

A. Refer to Section 16075, Electrical Identification for Sign Requirements. 
 

B. Service Entrance:  A sign shall be placed at the normal power service entrance indicating 
location of the emergency power engine-generator set.  

C. Generator:  Provide a sign arranged to be prominent and legible at the set control panel. 
Sign shall be an OSHA orange WARNING sign plus text.  Sign text shall be "Warning - 
This equipment starts automatically.  Disconnect all sources of supply and load before 
servicing", or similar approved text.

D. Fuel Tank:  Provide a "Caution - No Smoking" sign on the housing.  Sign shall be an 
OSHA yellow caution sign with text and graphic no-smoking symbol.  Provide sign per 
NFPA 110 Sect. 5.9.7 at both generator gas shut-off valve and building gas shut-off valve 
to indicate that there is another valve. 

3.9 REMOTE WIRING

A. General:  Provide raceway, wiring and control cables from generator control panel to 
remote points.  Underground conduits may be direct buried without concrete encasement 
if a red plastic warning tape is installed above each conduit.

B. Remote Points:
1. Engine-Generator Remote Panel
2. Automatic Transfer Switches
3. Automatic Battery Charger.  Provide dc wiring from remote charger to battery 

rack at engine-generator set.  Size wire for maximum 2 percent dc voltage drop 
at full load.

4. Generator control power 120V branch circuit.
5. Engine water jacket heater branch circuit.
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6. Outdoor generator housing: battery rack warming jacket 120V branch circuit.
7. Outdoor generator housing: generator strip heater 120V branch circuit.  One 

circuit may serve both jacket heater and generator heater if total load including 
voltage drop is less than 80% circuit ampacity.

8. Elevator Controllers; (Signals shall be taken from ATS).
9. Building Automation System (BAS); (BAS wires to the ATS).
10. Building Security System
11. Emergency Lighting Automatic Transfer Switches

3.10 EMERGENCY LIGHTING AUTOMATIC TRANSFER SWITCHES

A. Provide automatic slave transfer switches where indicated on the drawings for transfer of 
dimmer branch circuits utilized for emergency lighting.  

END OF SECTION 26 32 13
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SECTION 26 43 00 - SURGE PROTECTION DEVICES (SPDs) FOR LOW-VOLTAGE ELECTRICAL
POWER CIRCUITS

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Section 16400 – Surge Protection Devices, individually mounted and switchboard 

mounted. Switchboards: Surge Protection Device integrated in switchboards.

1.3 REFERENCES
A. IEEE C62.41.1, IEEE Guide on the Surge Environment in Low-Voltage (1000 V and Less) AC 

Power Circuits,

B. IEEE C62.41.2, IEEE Recommended Practice on Characterization of Surges in Low-Voltage 
(1000 V and Less) AC Power Circuits,

C. IEEE C62.45, IEEE Recommended Practice on Surge Testing for Equipment Connected to 
Low-Voltage (1000 V and Less) AC Power Circuits.

D. National Electrical Code: Article 285

E. UL 1283 - Electromagnetic Interference Filters

F. UL 1449, Third Edition, effective September 29, 2009 – Surge Protection Devices

1.4 SUBMITTALS

A. Product Data: Submit capacity, dimensions, weights, details, and wiring configuration.

B. Submittals shall include UL 1449 3rd Edition Listing documentation verifiable by visiting 
www.UL.com, clicking “Certifications” link, searching using UL Category Code: VZCA and 
VZCA2:

1. Short Circuit Current Rating (SCCR)
2. Voltage Protection Ratings (VPRs) for all modes
3. Maximum Continuous Operating Voltage rating (MCOV)
4. I-nominal rating (I-n)
5. SPD shall be UL listed and labeled as Type 1 or Type 4 intended for Type 1 or Type 2 

applications.

C. Upon request, an unencapsulated but complete SPD formally known as TVSS shall be 
presented for visual inspection.

http://www.ul.com/
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D. Minimum of ten (10) year warranty Manufacturer's Installation Instructions: Submit installation 
instructions and connection requirements.

1.5 QUALITY ASSURANCE

A. List individual units under UL 1449 (Third Addition) and UL 1283.

B. Single manufacturer: All equipment of each type shall be the product of one manufacturer.

C. SPD shall comply with NEC Article 285 and shall be permanently marked with the short-
circuit current rating of the device.

D. Manufacturer Qualifications:  Engage a firm with at least 5 years experience in manufacturing 
transient voltage surge suppressors. 

E. Manufacturer shall be ISO 9001 or 9002 certified. 

F. The manufacturer of this equipment shall have produced similar electrical equipment for a 
minimum period of ten (10) years. When requested by the Engineer, an acceptable list of 
installations with similar equipment shall be provided demonstrating compliance with this 
requirement.

G. The SPD shall be compliant with the Restriction of Hazardous Substances (RoHS) Directive 
2002/95/EC.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Accept equipment on site in factory packaging. Inspect for damage.

B. Protect equipment from damage by providing temporary covers until construction is complete 
in adjacent space.

C. Handle and store equipment in accordance with manufacturer’s Installation and Maintenance 
Manuals.  One (1) copy of this document to be provided with the equipment at time of 
shipment.

PART 2 - PRODUCTS

2.1 SURGE PROTECTION DEVICES (SPDs)

A. Manufacturers:
1. Current Technology
2. Liebert
3. Siemens
4. Square D
5. GE
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B. Product Description: Surge protection devices for protection of AC electrical circuits.

C. Unit Operating Voltage: As indicated on Drawings.

D. Construction:
1. Finish: Factory finish of baked enamel.
2. Balanced Suppression Platform: Equally distribute surge current to Metal Oxide 

Varistor (MOV) components to ensure equal stressing and maximum performance. 
Furnish surge suppression platform with equal impedance paths to each matched 
MOV.

3. Internal Connections: Hardwired with connections using low impedance conductors 
and compression fittings.

4. Safety and Diagnostic Monitoring: Equipped with standard overcurrent protection:
a. Continuous monitoring of fusing system.
b. Monitor individual MOV’s (including neutral to ground). Capable of identifying 

open circuit failures not monitored by conventional fusing systems.
c. Monitor for overheating in each mode due to thermal runaway.
d. Furnish green and red solid state indicator light on each phase. Absence of 

green light and presence of red light indicates which phases have been 
damaged. Fault detection activates flashing trouble light. Units not capable of 
detecting open circuit damage, thermal conditions, and over current will not 
be accepted.

5. Labeling: Permanently affix UL 1449 (Third Addition) suppression voltage ratings and 
CSA to unit.

E. Types:
1. Switchboards; locate as integral part of switchboard, coordinate mounting with 

switchboard manufacturer.
2. Panelboards; locate as stand-alone.  Component in housing adjacent to protected 

panelboard.

F. Protection Modes: For Wye configured system, furnish device with directly connected 
suppression elements between line-neutral (L-N), line-ground (L-G), and neutral-ground (N-
G). For Delta configured system, furnish device with suppression elements between line to 
line (L-L) and line to ground (L-G).

G. Swithboards:
1. The SPD shall be UL 1449 labeled as Type 1 or as Type 4 intended for Type 1 or 

Type 2 applications. 
2. SPD shall meet or exceed the following criteria:

a. Maximum 7-Mode surge current capability shall be 300kA per phase. 
b. UL 1449 - Third Edition Revision; effective September 29, 2009, Voltage 

Protection Ratings shall not exceed the following:

VOLTAGE L-N L-G N-G L-L
MCOV

208Y/120 800V 800V 800V 1200V 150V
480Y/277 1200V 1200V 1200V 2000V 320V

3. UL 1449 Listed Maximum Continuous Operating Voltage (MCOV) (verifiable at 
UL.com):

System Voltage Allowable System Voltage Fluctuation (%) MCOV
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208Y/120 25% 150V
480Y/347 15% 320V

4. SPD shall incorporate a UL 1283 listed EMI/RFI filter with minimum attenuation of - 
50dB at 100 kHz. 

5. Suppression components shall be heavy duty ‘large block’ MOVs, each exceeding 
30mm diameter. 

6. SPD shall include a serviceable, replaceable module.
7. SPD shall be equipped with the following diagnostics: 

a. Visual LED diagnostics including a minimum of one green LED indicator per 
phase, and one red service LED.  

b. Audible alarm with on/off silence function and diagnostic test function 
(excluding branch).

c. Form C dry contacts one normally open (NO) and one normally closed (NC) 
for remote status monitoring.

d. Surge Counter
No other test equipment shall be required for SPD monitoring or testing before or after 
installation.

8. SPD shall have a response time no greater than 1/2 nanosecond.
9. SPD shall have a 10 year warranty.

H. Distribution and Lighting Panelboards:
1. Listing requirements: SPD shall bear the UL Mark and shall be Listed to most recent 

editions of UL 1449 and UL 1283.  “Manufactured in accordance with” is not 
equivalent to UL listing and does not meet the intent of this specification.

2. Listing requirements: SPD and performance parameters shall be posted at 
www.UL.com under Category Code: VZCA.  Products or parameters without posting 
at UL.com shall not be approved.  (To access UL Category Code click on 
Certifications in the left menu bar of UL’s home page.  Type “VZCA” into the Category 
Code search box and click Search.)

3. SPD shall be UL 1449 labeled with 200kA Short Circuit Current Rating (SCCR).  
Fuse ratings shall not be considered in lieu of demonstrated withstand testing of 
SPD, per NEC 285.6.

4. SPD shall be UL 1449 labeled as Type 1 intended for use without need for external or 
supplemental overcurrent controls.  Every suppression component of every mode, 
including N-G, shall be protected by internal overcurrent and thermal 
overtemperature controls.  SPDs relying upon external or supplementary installed 
safety disconnectors do not meet the intent of this specification. 

5. SPD shall be UL 1449 labeled with 20kA I-nominal (I-n) (verifiable at UL.com) for 
compliance to UL 96A Lightning Protection Master Label and NFPA 780.

6. Standard 7 Mode Protection paths: SPD shall provide surge current paths for all 
modes of protection: L-N, L-G, L-L, and N-G for Wye systems; L-L, L-G in Delta and 
impedance grounded Wye systems

7. If a dedicated breaker for the SPD is not provided in the switchboard, the service 
entrance SPD shall include an integral UL Recognized disconnect switch.  A 
dedicated breaker shall serve as a means of disconnect for distribution SPD’s.

8. SPD shall meet or exceed the following criteria:
9. Minimum surge current capability (single pulse rated) per phase shall be:

a. Distribution applications: 
1) Siemens Model TPS3 09 with Maximum surge current capability of 

100kA per phase
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10. UL 1449 Listed Voltage Protection Ratings (VPRs) shall not exceed the following:
VOLTAGE L-N L-G N-G
208Y/120V 700V 700V 700V
480Y/277V 1500V 1500V 1500V

UL 1449 Listed Maximum Continuous Operating Voltage (MCOV) (verifiable at 
UL.com):

System Voltage Allowable System Voltage 
Fluctuation (%)

MCOV

208Y/120 25% 150V
480Y/277V 20% 320V

11. SPD shall include a serviceable, replaceable module (excluding Distribution).  
(Deletable note: Delete or adjust as appropriate.)

12. Service Entrance SPD shall have UL 1283 EMI/RFI filtering with minimum attenuation 
of -50dB at 100kHz.

13. SPD shall have a warranty for a period of ten (10) years, incorporating unlimited 
replacements of suppressor parts if they are destroyed by transients during the 
warranty period.

14. SPDs shall be equipped with the following diagnostics: 
a. Visual LED diagnostics including a minimum of one green LED indicator per 

phase, and one red service LED.
b. Audible alarm with on/off silence function and diagnostic test function 

(excluding branch).
c. Form C dry contacts one normally open (NO) and one normally closed (NC) 

for remote status monitoring.
d. Surge Counter

No other test equipment shall be required for SPD monitoring or testing before or after 

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify mounting area is ready for equipment.

B. Verify circuit rough-ins are at correct location.

3.2 INSTALLATION

A. Install in accordance with IEEE 1100.

B. Install service entrance suppressors in switchboard.

C. Install suppressors for panelboards adjacent to panel.
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D. Install surge counter in face of switchboard.

E. Include surge counter for stand-alone SPD.

F. Install with maximum conductor length of 24 inches. Install suppressor with internal fusing.

G. Provide 30 amp, 3 pole circuit breaker in panelboards to feed SPD.

END OF SECTION 26 43 00
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SECTION 27 00 00 - BASIC MATERIALS AND METHODS

PART 1 – GENERAL

1.01 RELATED WORK

A. The entire drawing and specification package apply to the work specified in the 
telecommunications sections of the specifications and shall be complied with in every 
respect.  The Contract Documents are comprised of the drawings and specifications.  The 
Contractor shall examine these Contract Documents, and coordinate required work indicated 
in each.

1.02 SCOPE OF WORK

A. The work covered by the specifications includes furnishing materials, labor, transportation, 
tools, permits, fees, utilities, and incidentals necessary for the complete installation of work 
required in the Contract Drawings.

B. It is the intent of the Contract Documents to provide an extension of the existing installed 
systems interfaced with new systems, complete in every respect.

C. The Contractor shall be responsible for coordination and proper relation of his work to the 
building structure and to the work of all trades.  The Contractor shall visit the premises and 
thoroughly familiarize himself with the existing site conditions, details of the work and the 
working conditions, and verify dimensions in the field.  The Contractor shall advise the 
Engineer of any discrepancy prior to bidding.  The submission of bids shall be deemed 
evidence of the Contractor's site visit; coordination of existing conditions and include 
consideration for existing conditions.

D. Provide line-by-line specification review for each Division 27 section annotated to certify 
compliance or deviation.

1.03 DRAWINGS AND SPECIFICATIONS

A. The drawings and these specifications are complementary to each other, and what is 
required by one shall be as binding as if required by both.

B. If variations or departures from the drawings are deemed necessary by the Contractor, 
details of such departures and the reasons therefore shall be submitted to the Engineer for 
review.  No departures shall be made without prior written acceptance of the Engineer.

C. Should the drawings or specifications disagree in themselves or with their counterpart, the 
better quality or greater quantity of work or materials shall be estimated upon, and unless 
otherwise directed by the Engineer in writing, shall be performed or furnished.  In case the 
specifications should not fully agree with the Schedules, the latter shall govern.  Figures 
indicated on drawings govern scale measurements and large scale details govern small 
scale drawings.

D. Items specifically mentioned in the specifications but not shown on the drawings and/or items 
shown on the drawings but not specifically mentioned in the specifications shall be installed 
by the Contractor under the appropriate section of work as if they were both specified and 
shown.
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1.04 CODES AND STANDARDS

A. All work shall comply with the applicable articles of the National Electrical Code, the National 
Electrical Safety Code, the National Fire Codes (published by National Fire Protection 
Association), and City Codes and Ordinances, as well as any other authorities that may have 
lawful jurisdiction pertaining to the work specified.  None of the terms or provisions of this 
specification shall be construed as waiving any of the rules, regulations, or requirements of 
these authorities.

B. Contractor is responsible for knowledge and application of current versions of all applicable 
standards and codes. In cases where listed standards and codes have been updated, 
Contractor shall adhere to the most recent revisions, including all relevant changes or 
addenda at the time of installation.

C. ANSI/TIA:
1. ANSI/TIA-526-7-A (July 2015) Measurement of Optical Power Loss of Installed Single-

Mode Fiber Cable Plant
2. TIA-526.2-A (July 2015) Effective Transmitter Output Power Coupled into Single-Mode 

Fiber Optic Cable - Adoption of IEC 61280-1-1 ed. 2 Part 1-1: Test Procedures for 
General Communication Subsystems – Transmitter Output Optical Power Measurement 
for Single-Mode Optical Fiber Cable

3. ANSI/TIA-4994 (March 2015) Standard for Sustainable Information Communications 
Technology 

4. ANSI/TIA-526-14-C (April 2015) Optical Power Loss Measurements of Installed 
Multimode Fiber Cable Plant

5. ANSI/TIA-568.0-D (September 2015) Generic B (supersedes TIA-568-C.0 and TIA-568-
C-1)

6. ANSI/TIA-568.1-D (September 2015) Commercial Building Telecommunications 
Infrastructure Standard (supersedes ANSI/TIA-C.1)ANSI/TIA-568.2-D (September 2018) 
Balanced Twisted-Pair Telecommunications Cabling and Components Standard

7. ANSI/TIA-568.3-D (June 2016) Optical Fiber Cabling Components Standard 
8. ANSI/TIA-568.4-D (August 2020) Broadband Coaxial Cabling Components Standard
9. ANSI/TIA-569-E (May 2019) Telecommunications Pathways and Spaces 
10. ANSI/TIA-598-D (July 2014) Optical Fiber Cable Color Coding
11. ANSI/TIA-570-C (August 2012) Residential Telecommunications Infrastructure Standard 
12. ANSI/TIA-606-C (June 2017) Administration Standard for Telecommunications 

Infrastructure
13. ANSI/TIA-607-D (July 2019) Generic Telecommunications Bonding and Grounding 

(Earthing) for Customer Premises
14. ANSI/TIA-758-B (March 2012) Customer-Owned Outside Plant Telecommunication 

Infrastructure Standard 
15. ANSI/TIA-862-B (February 2016) Structured Cabling Infrastructure Standard for Intelligent 

Building Systems 
16. ANSI/TIA-942-B (July 2017) Telecommunications Infrastructure Standard for Data 

Centers
17. ANSI/TIA-1005-A (May 2012) Telecommunications Infrastructure Standard for Industrial 

Premises
18. ANSI/TIA-1005-A-1 (January 2015) Telecommunications Infrastructure Standard for 

Industrial Premises, Addendum 1- M12-8 X-Coding Connector - Addendum to TIA-1005-A 
19. ANSI/TIA-1183 (August 2012) Measurement Methods and Test Fixtures for Balun-
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Less Measurements of Balanced Components and Systems
20. ANSI/TIA-1183-1 (January 2016) Measurement Methods and Test Fixtures for Balun-

Less Measurements of Balanced Components and Systems, Extending Frequency 
Capabilities to 2 GHz - Addendum to TIA-1183

21. TIA-1152 (November 2016) Requirements for Field Test Instruments and Measurements 
for Balanced Twisted-Pair Cabling

22. TIA-1179-A (September 2017) Healthcare Facility Telecommunications Infrastructure 
Standard

23. ANSI/TIA-4966 (May 2014) Telecommunications Infrastructure Standard for Educational 
Facilities

24. TIA-455-104-B (February 2016) FOTP 104- Fiber Optic Cable Cyclic Flexing Test 
(supersedes TIA-455-104-A)

25. TIA/EIA-455-25-D (February 2016) FOTP-25 Impact Testing of Optical Fiber Cables 
26. TIA-604-18 (November 2015) FOCIS 18 Fiber Optic Connector Intermateability Standard 

– Type MPO-16
27. TIA-604-5-E (November 2015) FOCIS 5 Fiber Optic Connector Intermateability Standard- 

Type MPO
28. TIA-5017 (March 2016) Telecommunications Physical Network Security Standard
29. TIA-TSB-155-A (Reaffirmed 10-6-2014) Guidelines for the Assessment and Mitigation of 

Installed Category 6 Cabling to Support 10GBASE-T
30. TSB-184 (July 2009) Guidelines for Supporting Power Delivery Over Balanced Twisted-

Pair Cabling
31. TSB-4979 (August 2013) Practical Considerations for Implementation of Multimode 

Launch Conditions in the Field 
32. TSB-190 (June 2011) Guidelines on Shared Pathways and Shared Sheaths
33. TIA-TSB-162-A (November 2013) Telecommunications Cabling Guidelines for Wireless 

Access Points 
34. TSB-5018 (July 2016) Structured Cabling Infrastructure Guidelines to support Distributed 

Antenna Systems 
35. TIA-492AAAE (June 2016) Detail Specification for 50-µm Core Diameter/125-µm 

Cladding Diameter Class 1a Graded-Index Multimode Optical Fibers with Laser-
Optimized Bandwidth Characteristics Specified for Wavelength Division Multiplexing

36. TIA-492AAAB-A (November 2009) Detail specification for 50-µm core diameter/125-µm 
cladding diameter class Ia graded-index multimode optical fibers

37. TIA-455-243 (March 2010) FOTP-243 Polarization-mode Dispersion Measurement for 
Installed Single-mode Optical Fibers by Wavelength-scanning OTDR and States-of-
Polarization Analysis

38. TSB-172-A (February 2013) Higher Data Rate Multimode Fiber Transmission Techniques 

D. ISO/IEC:
1. ISO/IEC TR 11801-99-01 Information technology – Generic cabling for customer 

premises: Guidance for balanced cabling in support of at least 40 GBit/s data 
transmission: Parts 1 and 2 

2. ISO/IEC TR 29106 AMD 1 Information technology -- Generic cabling -- Introduction to the 
MICE environmental classification 

3. ISO/IEC 24764 AMD 1 Information technology – Generic cabling for data centers 
4. ISO/IEC 11801 AMD 1 AMD 2 Information technology – Generic cabling for customer 

premises 
5. ISO/IEC 15018 AMD 1 Information technology – Generic cabling for homes 
6. ISO/IEC 24702 AMD 1 Information technology – Generic cabling – Industrial premises 
7. ISO/IEC 14763-1 AMD 1 Information technology – Implementation and operation of 

customer premises cabling – Part 1: Administration 

http://blog.siemon.com/standards/tsb-155-a-guidelines-for-the-assessment-and-mitigation-of-installed-category-6-cabling-to-support-10gbase-t
http://blog.siemon.com/standards/tsb-155-a-guidelines-for-the-assessment-and-mitigation-of-installed-category-6-cabling-to-support-10gbase-t
http://blog.siemon.com/standards/tsb-184-power-delivery-over-twisted-pair-cabling
http://blog.siemon.com/standards/tsb-184-power-delivery-over-twisted-pair-cabling
http://blog.siemon.com/standards/tsb-190-shared-sheaths-and-shared-pathways


LEAF Engineers WFAC Black Box Addition
PBK Project No. 230462 Alamo Colleges District
Pkg 2 – 90% CD - IFR June 21, 2024

BASIC MATERIALS AND METHODS
27 00 00 - 4

8. ISO/IEC 14763-2 Information technology – Implementation and operation of customer 
premises cabling – Part 2: Planning and installation 

9. ISO/IEC 14763-2-1 Information technology – Implementation and operation of customer 
premises cabling – Part 2-1: Planning and installation – Identifiers within administration 
systems 

10. ISO/IEC 14763-3 Ed 2.0 Information technology -- Implementation and operation of 
customer premises cabling -- Part 3: Testing of optical fiber cabling 

11. ISO/IEC TR 24704 Information technology – Customer premises cabling for wireless 
access points 

12. ISO/IEC TR 24750 Information technology – Assessment and mitigation of installed 
balanced cabling channels in order to support 10GBASE-T 

13. ISO/IEC TR 29125 IT Telecommunications cabling requirements for remote powering of 
terminal equipment

E. BICSI – Building Industry Consultative Services International – Published Standards
1. ANSI/BICSI 001-2009, Information Transport Systems Design Standard for K-12 

Educational Institutions
2. ANSI/BICSI 002-2014, Data Center Design and Implementation Best Practices
3. ANSI/BICSI-003-2014 Building Information Modeling (BIM) Practices for Information 

Technology Systems
4. BICSI 004-2012, Information Technology Division Systems Design and Implementation 

Best Practices for Healthcare Institutions and Facilities
5. ANSI/BICSI 005-2016, Electronic Safety and Security (ESS) System Design and 

Implementation Best Practices
6. BICSI 006-2015 Distributed Antenna System (DAS) Design and Implementation Best 

Practices
7. ANSI/NECA/BICSI 568-2006, Standard for Installing Commercial Building 

Telecommunications Cabling
8. NECA/BICSI 607-2011, Standard for Telecommunications Bonding and Grounding 

Planning and Installation Methods for Commercial Buildings
9. BICSI – Building Industry Consultative Services International – Manuals
10. Telecommunications Distribution Methods Manual, 14th Edition (2020)
11. Information Transport Systems Installation Methods Manual (ITSIMM), 6th Edition
12. Outside Plant Design Reference Manual, 5th Edition
13. BICSI's ICT Terminology Handbook, Version 1.0
14. Telecommunications Project Management Manual (TPMM), 1st edition
15. Telecommunications Project Management Reference Document (TPMRD), 2nd Edition
16. BICSI's Special ICT Design Considerations, Version 1.0
17. Essentials of Bonding and Grounding, Version 1.0

F. National Electric Codes
1. National Electrical Safety Code (NESC) (IEEE C2-2012)
2. NFPA 70-2020, National Electrical Code© (NEC©)
3. ANSI/IEEE C2-207, National Electrical Safety Code®

4. National Electrical Code (NEC) (NFPA 70)
5. NFPA 72 National Fire Alarm and Signaling Code

G. ASHRAE
1. ASHRAE Standard 90.4P, Energy Standard   for Data Centers and Telecommunications 

Buildings

H. OSHA Standards and Regulations – all applicable
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I. Local Codes and Standards – all applicable 

J. Anywhere cabling standards conflict with one another or with electrical or safety codes, 
Contractor shall defer to the NEC and any applicable local codes or ordinances, or default to 
the most stringent requirements listed by either. 

K. Knowledge and execution of applicable standards and codes is the sole responsibility of the 
Contractor. 

L. Any violations of applicable standards or codes committed by the Contractor shall be 
remedied at the Contractor’s expense. 

M. In any instance where these Specifications call for materials for construction of a better 
quality or larger size than required by the codes, the provisions of these Specifications shall 
take precedence.  The codes shall govern in case of direct conflict between the Codes and 
the Drawings.

1.05 EXISTING UTILITIES

A. The Contract Documents reflect the general location and routing for all telecommunications 
services known to exist on this project. 

1.06 BUILDING CONSTRUCTION AND LAYOUT OF WORK

A. General:  It shall be the responsibility of the Contractor to consult the Engineering Drawings 
and Details so as to thoroughly familiarize himself with the type and quality of construction to 
be provided on this project.

B. The drawings are diagrammatic in nature and do not show every connection in detail or every 
line or conduit in its exact location.  These details are subject to the requirements of all codes 
and ordinances as well as all structural and architectural conditions.  The Contractor shall 
carefully investigate structural and finish conditions and shall coordinate the separate trades 
in order to avoid interference between the various phases of work.  Work shall be laid out so 
that it will be concealed in furred chases unless specifically noted or indicated to be exposed. 
 Work shall be installed to avoid crippling of structural members; therefore, inserts to 
accommodate conduit hangers shall be set before concrete is poured, and proper openings 
through floors, walls, beams, etc. shall be provided as hereinafter specified or as otherwise 
indicated or required before concrete is poured.  All work shall be run parallel or 
perpendicular to the lines of the building unless otherwise noted.

C. The approximate location of equipment items is indicated on the drawings.  Exact locations 
are to be determined by coordination of dimensions from approved equipment submittals and 
site-verified field measurements and will in all cases be subject to the approval of the 
Engineer.  The Engineer reserves the right to make any reasonable changes in the indicated 
locations prior to installation for no additional cost.

D. In areas of existing special ceiling construction the removal and restoration must be carefully 
planned such that the existing condition of the ceilings is maintained.  It may be necessary 
for the Contractor to procure a Subcontractor familiar with this work to achieve this 
requirement. 
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PART 2 – PRODUCTS

2.01 GENERAL MATERIALS AND EQUIPMENT REQUIREMENTS

A. Materials, in general, shall conform to the National Electrical Code requirements and shall be 
listed, inspected, and approved by the Underwriters Laboratories and shall bear the UL label 
where labeling service is available.  The label or listing of the Underwriters Laboratories, Inc. 
will be accepted as evidence that the materials or equipment conform to the applicable 
standards of that agency.  In lieu of this listing, the Contractor may submit a statement from a 
nationally recognized, adequately equipped testing agency, indicating that the items have 
been tested in accordance with required procedures, and that the materials and equipment 
comply with all Contract requirements.

2.02 STANDARD PRODUCTS

A. Materials and equipment shall be the standard catalog products of manufacturers regularly 
engaged in the manufacture of products conforming to these specifications, and shall 
essentially duplicate materials and equipment that have been in satisfactory use at least two 
(2) years prior to bid opening.  Where custom or special items are required, these shall be 
fully described using drawings, material lists, etc., which fully describe in detail the item 
proposed for use on this project.

2.03 MANUFACTURER'S INSTRUCTIONS

A. The Contractor is responsible for furnishing the proper telecommunications equipment and/or 
material and for seeing it is installed as intended by the manufacturer.  The Contractor shall, 
wherever necessary, request advice and supervisory assistance from equipment 
manufacturers as required for the proper installation, operation, or start-up.  The Contractor 
shall notify the Engineer in writing of any conflict between the Contract Documents and the 
manufacturer's recommendations and shall obtain from the Engineer instructions/direction 
before proceeding with the work.  The Contractor shall pay for all costs resulting from 
deficiencies created by installation not in accordance with the manufacturer's 
recommendations or the instructions of the Engineer.

2.04 RUST PREVENTION

A. Metallic materials shall be protected against corrosion.  Exposed metallic parts of equipment 
exposed to the elements shall be given a rust inhibiting treatment and standard finish by the 
manufacturer.  Components such as boxes, bodies, fittings, guards, and miscellaneous parts 
shall be protected in accordance with the ASTM A123 or A153, except where other 
equivalent protective treatment is specifically approved in writing.

2.05STORAGE AT SITE

A. The Contractor shall not receive material or equipment at the job site until ready for 
installation or until there is suitable space provided to properly protect equipment from rust, 
weather, humidity, dust, or physical damage.

2.06 CONDITION OF MATERIALS

A. All materials required for the installation of the telecommunications systems shall be new and 
unused.  Any material or equipment damaged in transit from the factory, during 
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delivery to premises, while in storage on premises, while being erected and installed, or while 
being tested, until time of final acceptance, shall be replaced by this Contractor without extra 
cost to Owner.

2.07 NAMEPLATES

A. Factory assembled components and equipment shall be provided with embossed 
nameplates, securely attached to the equipment with rivets or screws.  Nameplates will have 
information required to specifically identify the equipment in the future such as the 
manufacturer's name, address, catalog number, serial number, etc.  All data on nameplates 
shall be legible at the time of final inspection.

PART 3 – EXECUTION

3.01 ACCEPTABLE MANUFACTURERS

A. The specifications contain the names of manufacturers which are considered acceptable 
based on the quality of the product.

B. Where acceptable manufacturers are listed, only products of those manufacturers may be 
provided.  Additionally, the product must meet all the detailed requirements of the 
specifications.

C. If no manufacturer’s name is mentioned, the Contractor shall provide equipment and material 
which meet the specifications.

D. The drawings represent the manufacturer’s equipment scheduled.  The listing of acceptable 
manufacturers in the specifications is not intended to imply that equipment of these other 
manufacturers will fit in the space provided or have the same electrical, structural or other 
requirements as the equipment scheduled.  The Contractor must ensure that the equipment 
provided will meet all project requirements prior to submitting data on that equipment.

3.02SPACE AND EQUIPMENT ARRANGEMENT

A. Equipment and components shall be installed in a manner to permit access to parts requiring 
service.  Telecommunications equipment shall be installed in such a manner as to allow 
removal for service without disassembly of adjacent equipment.

B. Large equipment or apparatus which is to be installed in the building, and which is too large 
to permit access through stairways, doorways, or shafts shall be brought to the job and 
placed in the space before the enclosing structure is completed.  Following placement in the 
space, such apparatus shall be thoroughly protected from damage.

C. Equipment shall have working clearances as required by applicable codes and standards.

3.03 SUBMITTAL AND REVIEW OF MATERIALS

A. After the Contract is awarded, but prior to proceeding with the Work, the Contractor shall 
obtain, check, certify, and submit complete Shop Drawings and Brochures from 
Manufacturers, Suppliers, Vendors, etc., for all materials and equipment specified herein.  
Submit Shop Drawings and Brochures in sufficient time so as not to impede the progress of 
work.  Three weeks will be required for the processing of Shop Drawings and Brochures in 
the Engineer’s office, exclusive of transmittal time.  This time shall be 
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considered by the Contractor when scheduling submittal data.  After the Contract is awarded, 
the Contractor will advise the Engineer in writing of the schedule for submission of shop 
drawings and product data and the persons authorized to sign submittal data on behalf of the 
Company.

B. The Engineer’s review of Shop Drawings and Brochures shall not relieve the Contractor of 
the responsibility for dimensions, errors that may be contained therein, or deviations from 
Contract Document requirements.  It shall be clearly understood that the Engineer’s noting 
some errors but overlooking others does not grant the Contractor permission to proceed in 
error.  Regardless of any information contained in the Shop Drawings, the requirements of 
the Contract Documents shall govern and are not waived or superseded in any way by the 
submittal data review.

C. Before submission of Shop Drawings and Brochures, the Contractor shall certify that each 
Shop Drawing and each item of material or equipment complies with the Contract Documents 
for this Project.  Such certification shall be made by the Owner, a Partner, a Corporate 
Officer of the Contractor, or by a person duly authorized to sign for the Contractor.  Unless so 
certified, Shop Drawings and/or Brochures will be returned for resubmittal.  Certifications 
shall be in the form of rubber stamp impressions or typed letter which states:

I hereby certify that this Shop Drawing and/or brochure and the equipment and material 
shown on this Shop Drawing and/or Brochure complies in all aspects (except as noted*) with 
the requirements of the Contract Documents for this Project.  I further certify that all data 
shown herein as to performance, dimensions, construction, materials, and other pertinent 
items are true and correct.

Name of Contractor

Signed  

Position  

Date  

*Refer to exception requirements herein.

D. Each Shop Drawing shall indicate in the lower right hand corner and each Brochure shall 
indicate on the front cover the following: Title of the Sheet or Brochure; name and location of 
the building; names of the  Engineer, Contractor, Manufacturer, Supplier, Vendor, etc., the 
date of submittal; and the date of each correction and revision.  So far as is practical, each 
Shop Drawing and/or Brochure shall bear a cross-reference note to the sheet number or 
numbers of the Contract Drawings and Specifications showing the same work.  Shop 
Drawings and Brochures shall be prepared as follows:

1. Shop Drawings: Drawings shall be newly prepared and not reproduced from the 
Contract Documents, drawn to a scale that can be easily read and shall contain 
sufficient plans, elevations, sections, and isometrics to describe clearly the items in 
question.  Drawings shall be prepared by a draftsman skilled in this type of work.  All 
equipment layouts and similar Shop Drawings shall be drawn to at least 1/4-inch = 
1'-0" scale.

2. All Shop Drawings shall indicate the equipment actually purchased.  The elevation, 
location, support points, load imposed on the structure at support and anchor points, 
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shall be indicated.  All beam penetrations and slab penetrations shall be indicated 
and sized and shall be coordinated.  All Design Drawing space allocations shall be 
maintained, such as ceiling height, chase walls, equipment room size, etc., unless 
proper written authorization is required from the Engineer to change them.  All 
associated equipment shall be coordinated and clearly shown on the Shop 
Drawings.

3. Brochures: Brochures submitted to the Engineer shall be published by the 
Manufacturers and shall contain complete and detailed engineering and dimensional 
information to show that the equipment will fit into the allotted space.

4. Brochures submitted shall contain only information which is relevant to the particular 
equipment or materials to be furnished.  Do not submit catalogs that describe 
several different items other than those items to be used unless all irrelevant 
information is marked out or relevant information is clearly marked.

E. The submittal format shall follow the Specifications format with a submittal required for each 
required section.  The submittal shall be contained in a three-ring hard back binder.  Copies 
of each submittal shall be three-hole punched and arranged (or folded if required) for the 
Engineer’s filing convenience.  Provide one copy of updated TABLE OF CONTENTS and 
progressive-tabbed index sheets also for the Engineer’s filing convenience.

F. Submittal data for each section must be complete.  Partial submittals will not be reviewed.  
To the greatest extent possible all sections shall be submitted with the first submission.  No 
more than three additional submissions will be allowed to complete the submittal package.

G. Unless a greater number is indicated within Division One of these specifications, submit six 
(6) copies of all Brochures for review.  Submit one (1) reproducible and one (1) blueprint of 
shop drawings for review.  Comments will be made on the reproducible to facilitate copying.

H. Any submittal that is disapproved must be resubmitted within two (2) weeks following 
notification of such disapproval.  If no satisfactory material is submitted within the two-week 
period, the Engineer reserves the right to require the Contractor to furnish items exactly as 
described in the Contract Documents.

I. No allowances will be made for submittals which are not made in a timely fashion or which 
are turned down because they do not meet the specifications.  Should delivery problems 
arise due to the above, affecting the completion time of the project, the Contractor will furnish 
and install acceptable alternates until the proper materials arrive and then replace the 
alternate materials with the approved materials, all at no cost to the Owner.  If the Contractor 
is not able to furnish an acceptable alternate until the proper materials arrive, he will assume 
all costs for furnishing and installing all alternates as directed by the Engineer and/or will pay 
a suitable penalty for the inconvenience experienced by the Owner.  This penalty will be set 
by the Owner based on the particular circumstances.

3.04 SUPERVISION

A. A competent certified foreman or superintendent, approved by the Engineer, shall be 
maintained at the project site to receive instructions and to act for the Contractor.  Once this 
superintendent has been approved, no change shall be made without approval of the Owner 
or his authorized representative.  The Owner and his authorized representative shall have 
the right to observe the work at any time.  The Contractor shall have a representative present 
when his work is being observed, and he shall give assistance as 
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required.

3.05CUTTING AND PATCHING

A. Where it is necessary to cut through walls, floors, or ceilings to permit installation of work 
under this section of the Contract, or to repair any defects that may appear, up to the 
expiration of guarantee period, such cutting shall be done under the supervision of the 
Engineer.  The Contractor shall not be permitted to cut or modify any structural members 
without the written permission of the Engineer.

B. Patching of all openings and repairing of any damage to the work of other trades occasioned 
by cutting operations, or occasioned by the failure of any part of work installed under this 
Contract, shall be performed by the trade whose work is involved, and shall be paid for by the 
Contractor.

C. Openings cut through exterior walls or roofs shall be provided with suitable covers to protect 
the property or materials involved.  Openings cut through walls below grade shall be properly 
protected to prevent entrance of water or other foreign elements.  Openings cut between fire 
zones or plenums shall be sealed to maintain the fire integrity of the wall or floor.  Conduits 
and cable tray through plenum wall shall be sealed using materials complying with UL 1479, 
NEC 300-21, and NEC 800-3(C), and shall be UL classified.

3.06 HOISTING, SCAFFOLDING, AND TRANSPORTATION

A. Provide hoisting and scaffolding facilities as required to set materials and equipment in place.

3.07 CLEANING

A. The Contractor shall at all times keep the premises free from accumulations of waste 
material or rubbish.  Debris shall be removed from the site and from any street or alley 
adjacent to the site.

B. At completion of the project, the Contractor shall remove all tools, scaffolding, and surplus 
materials.  Contractor shall leave the area "broom clean".  Before final acceptance, vacuum 
all panels, cabinets, racks and other equipment enclosures.  Wipe clean all fixture lenses and 
reflectors, all panelboard and switchboard interior and exterior surfaces, being careful to 
remove all stray paint, construction materials, dust, and particles.  Touch-up all marred 
surfaces to restore existing conditions to those provided by the manufacturer.

3.08 CONDUIT SLEEVES

A. Where conduits pass through walls or floors not on fill, galvanized sheet metal sleeves shall 
be provided and shall be sealed to prevent air and noise transmission.  In walls, they shall be 
flush with each finished surface.  In pipe chases, they shall extend 1-1/2 inches above floor 
slab and be cemented in a water tight manner.  Size of these sleeves shall be at least 1/2 
inch greater than outside diameter of the conduit.

B. For conduits passing through outside walls, provide and install galvanized steel sleeves 
having an inside diameter at least 4 inches greater than the outside diameter of contained 
conduit.  Where these occur in walls having a waterproof coating applied, the sleeves shall 
have welded flanges to build into waterproofing.  When conduits are installed, the annular 
space between pipe and sleeve shall be effectively sealed, using shredded lead hammered 
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in place or an approved mastic sealer.

C. Pipe and duct sleeves, pitch pockets, and flashings compatible with the roofing installation 
shall be provided for roof penetrations.

3.09 GROUNDING

A. Ground buses shall be provided in each Telecommunications room by Division 16     
Contractor unless noted on Contract Drawings.

B. Telecommunications grounding system shall be a single point grounding from the building 
entrance electrical ground to each Telecommunications room.  This Grounding system shall 
be provided by Division 16 Contractor unless notes on Contract Drawings.

C. All Conduit systems, cabinets’ racks, cable trays, protector blocks, SCTP patch panels and/or 
miscellaneous equipment, etc. shall be grounded by being connected to the common 
telecommunications grounding system.  The conductors shall be a # 6awg solid with a green 
jacket

3.10RECEDENCE OF WORK

1. This Contract includes many different systems furnished and installed by different trades.  All 
trades shall coordinate their work with that of all other trades so that it may be installed in the 
most direct and workmanlike manner without hindering or handicapping other trades.

3.11 RECORD DRAWINGS

A. The Contractor shall keep a set of Drawings on the job, noting daily all changes made in 
these Drawings in connection with the final installation, including exact dimensioned locations 
of all new and uncovered existing active and inactive utilities outside the building, and shall 
turn over a clean, neatly marked set of mylar reproducible Drawings showing "as-installed" 
work to the Engineer for delivery to the Owner.  All underground utilities, services, and 
systems shall be accurately located by the Contractor and dimensioned on the "as-installed" 
Drawings.

3.12 OPERATING AND MAINTENANCE MANUAL

A. The Contractor shall furnish indexed operating and maintenance manuals with complete 
technical data for each system, piece of equipment, and material installed under this 
Contract.

B. Two (2) copies of the manual, bound in hardback binders or an approved equivalent, shall be 
provided.  One copy shall be completed and delivered to the Engineer prior to the time that 
system and equipment tests are performed.  The second copy shall be delivered prior to final 
acceptance.
1. Provide one (1) operation and Maintenance manual for each building. Provide one (1) as-

built floor plan and one CD for each building.

C. The manual shall include the following information
1. Manufacturer's installation instructions.
2. Manufacturer's local representative and/or distributor's name and address.
3. Manufacturer's operating and maintenance instructions.
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4. Manufacturer's internal wiring diagrams.
5. Contractor's installation wiring diagrams.
6. Replacement part number listings and descriptions.
7. Framed operating instructions, when required, in individual Specification sections.
8. Warranties and guarantees.
9. Provide an approved submittal at the front of each section.

D. The manuals shall be identified on the cover as "Operating and Maintenance Manual" with 
additional cover display of the name and location of project, the Owner, the Engineers, the 
General Contractor, and the Subcontractors installing equipment represented in the 
brochure.

E. The manual shall have a Table of Contents and shall be grouped in sections according to the 
sections of Division 27.  Each section shall have a copy of the pages of the Specifications 
covered within the section.  Sections shall be organized as follows:
1. Each section in the manual shall identify the grouping of all literature required for the 

system or equipment included.
2. The contents of each section shall be arranged in the following sequence:  First, the 

approved engineering submittals with complete performance and technical data; 
second, the manufacturer's installation brochure; third, the manufacturer's operating 
and maintenance brochure; fourth, the manufacturer's installation wiring diagram; 
fifth, the Contractor's field wiring diagram, if different; and sixth, the manufacturer's 
brochure listing replacement part numbers and description.

3. Provide a final section entitled, "Warranties and Guarantees", for all equipment, etc.

3.13 EXISTING FACILITIES

1. The Contractor shall be responsible for loss or damage to the existing facilities and shall be 
responsible for repairing or replacing such loss or damage.  The Contractor shall send proper 
notices and receive written permission from the Owner to enter existing areas.  Before 
beginning work in existing areas, the Contractor shall make necessary arrangements and 
perform other services required for the care, protection, and in-service maintenance of all 
electrical, communication, plumbing, heating, air condition, and ventilating services for new 
and existing facilities.  The Contractor shall erect temporary barricades with necessary safety 
devices to protect personnel from injury, removing all such temporary protection upon 
completion of the work.

2. The Contractor shall provide temporary or new services to existing facilities as required to 
maintain their proper operation when normal services are disrupted as a result of the work 
being accomplished under this project.

3. Where existing construction is removed to provide working and extension access to existing 
utilities, the Contractor shall remove doors, piping, conduit, outlet boxes, wiring, light fixtures, 
air condition ductwork, and equipment, etc. to provide this access and shall reinstall same 
upon completion of work.

4. Where partitions, walls, floors, or ceilings of existing construction are indicated to be 
removed, the Contractor shall remove and reinstall in locations approved by the Engineer all 
devices required for the operation of the electrical systems installed in the existing 
construction.  This is to include, but is not limited to, temperature control system devices, 
electrical switches, relays, fixtures, piping, conduit, etc.

3.14 DEMOLITION AND RELOCATION
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1. The Contractor shall modify, remove, and relocate all materials and items so indicated on the 
drawings or required by the installation of new facilities.  All removals and/or dismantling shall 
be conducted in a manner as to produce maximum salvage.  Salvage materials shall remain 
as directed by the Owner.  Materials and items scheduled for relocation and which are 
damaged during dismantling or reassembly operations shall be repaired and restored to the 
approval of the Owner.  The Contractor may substitute new materials and items of like design 
and quality in lieu of materials and items to be relocated, if approved by the Owner.

2. All items scheduled for relocation and/or reuse shall be inspected by the Contractor and the 
Owner or his authorized representative.  A written report of the condition of each item shall 
be made and provided to the Engineer.  Where items scheduled for relocation and/or reuse 
are considered unsuitable for reuse, the Contractor shall so notify the Engineer and await 
reinstallation instructions before proceeding with removal.  Items damaged in reinstallation 
shall be repaired or replaced by the Contractor as directed by the Owner at not additional 
cost to the Owner or the Engineer.

3. All items which are to be relocated shall be carefully removed in reverse to original assembly 
or placement and protected until relocated.  The Contractor shall clean, repair, and provide 
all new materials, fittings, and appurtenances required to complete the relocation and to 
restore the items to good operative order.  All relocations shall be performed by workmen 
skilled in the work ad in accordance with standard practice of the trades involved.

4. Service lines and wiring to items to be removed, salvaged, or relocated shall be removed to 
points as indicated on the drawings, specified, or acceptable to the Owner.  Service lines and 
wiring not scheduled for reuse shall be removed to the points at which reuse is to be 
continued or service is to remain.  Such services shall be sealed, capped, or otherwise tied 
off or connections into the existing facilities in such a manner as to result in minimum 
interruption of services to adjacent occupied areas.  Services to existing areas or facilities 
which must remain in operation during the construction period shall not be interrupted without 
prior specific written approval of the Engineer.

3.15 OUTAGES

1. Outages of services as required by the project will be permitted, but only at a time approved 
by the Owner.  The Contractor shall notify the Owner in writing two (2) weeks in advance of 
the requested outage in order to schedule required outages.  No outages shall be taken 
unless written approval has first been received from the Owner.  The time allowed for 
outages will not be during normal working hours unless otherwise approved by the Owner.  
All costs of outages, including overtime charges, shall be included in the Contract amount.

END OF SECTION 
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SECTION 27 10 00 – STRUCTURED CABLING SYSTEM

CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.

PART 1 – GENERAL

1.1 RELATED SECTIONS AND DOCUMENTS

A. 27 41 13 – LOCAL SOUND REINFORCING SYSTEMS 
B. 27 41 16 – INTEGRATED AUDIO-VISUAL SYSTEMS 
C. 27 51 00 – INTEGRATED TELECOMMUNICATIONS 
D. Drawings that are applicable to this section

1.2 DESCRIPTION

A. Summary of Work: 

1. Provide a complete and tested, Structured Cabling System (SCS) for the 
interconnections of the Local Area Network (LAN). The SCS shall include fully 
terminated unshielded twisted pair cables, fiber optic cabling, raceways, conduit, 
back boxes, copper/fiber optic termination components, station mounting 
hardware, fiber optic enclosures, patch panels, copper/fiber optic patch cables, 
relay racks/cabinets, and other incidental and miscellaneous premises wiring 
system hardware as required for a complete, tested, and usable system that is in 
compliance with the latest NEC, ANSI/EIA/TIA, BICSI, and Authorities Having 
Jurisdiction codes and standards. The installation shall comply with all applicable 
requirements, design guidelines, and standards in effect at the job site and as 
indicated in the Drawings and Specifications.

2. Proposed structured cabling must support all current and future standards and 
data technology.

3. Data, voice, and video cabling will originate in vertical freestanding equipment 
racks, and/or enclosed vertical wall mounted equipment located in the MDF/IDF 
locations. Wiring, terminations and patch bays between these designated d-marc 
points and outlet locations as shown on the plans will be considered part of the 
contract.  

4. All cables and termination will be labeled at all locations.
5. All cables will be labeled according to the District standard (at each location).
6. All copper data cabling will comply with ANSI/TIA/EIA/EIA 568-B standards for 

Category 6A installations.
7. Acceptable product manufacturers shall provide a complete Category 6A 

solution.
8. No cable ties, bridle rings, or d rings shall be accepted on the project. Any use of 

cable ties may require replacement of the entire project cabling at Contractor’s 
expense.

9. Provide AV cabling as shown on the drawings.
10. Cabling will terminate on one, two, or three gang wall plates equipped as shown 

on the drawings.
11. Prior to installation, the shop drawings shall contain all data drop numbers using 

the District’s MDF/IDF numbering scheme. The owner must sign off shop 
drawings before any cabling can proceed.

12. Project documentation due upon completion of installation. Documentation 
includes (but not limited to) all test documentation and all as-builds. 

13. The owner reserves the right to be present during installation of all systems. The 
owner will conduct periodic inspections throughout the construction process.
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14. Any loose inventory equipment turned over to the district will require a transmittal 
sheet when delivered. 

15. Contractor will be required to furnish a list (in Excel format) of all data drops listed 
by IDF/MDF number, patch panel number, and port number with the associated 
District assigned room number. (Number scheme listed in Section 3.2 
Documentation.)

16. Provide laminated as-built drawings (full sized sheet) for each IDF and provide 
an addendum as-built drawing (full-sized sheet) for the MDF. 

1.3 QUALITY ASSURANCE

A. Acceptable manufacturers:
1. The equipment/products described herein and furnished per these specifications 

are all Owner preferred products. Substitutions will only be considered when in 
accordance with SECTION 01 25 00 – SUBSTITUTION PROCEDURES in 
Division 1. 

2. A single manufacturer or teamed manufacturer’s certifiable solution except for 
data racks and other hardware that is not identified, as part of the channel test 
configuration by ANSI/TIA/EIA 568-B will supply products listed in this section.

3. The approved manufacturer’s warranty shall provide a Category 6A solution with 
a 20-year warranty.

4. Manufacturer will be ISO 9001 Certified with a minimum 7 years’ experience in 
specified products manufacture.

5. Acceptable Category 6A product cable and connectivity shall be a complete end-
to-end solution. 

B. Installer Qualifications: 
1. Structured Cabling System Installer shall be licensed and shall meet all 

applicable regulations of the State of Texas and Department of Labor insofar as 
they apply to this type of system. The proposer shall be a firm normally employed 
in the low voltage and data cabling industry. 

2. Structured Cabling System Installer shall comply with all federal, state, and local 
laws.

3. Structured Cabling System Installer shall be certified by the cable manufacturer 
in all aspects including design, installation, and warranty service of products 
listed in this document.

4. Structured Cabling System Installer shall provide a list of five (5) similar size 
projects, a brief description of the project with contact names and phone 
numbers.

5. Structured Cabling System Installer must have a minimum of 5 years’ experience 
installing structured cabling systems of similar size.

6. Structured Cabling System Installer will use only authorized manufactured 
components.

7. All on site installers must be employees of the certified Structured Cabling 
System Installer and at least 25% of the staff must have attended manufacturer 
provided training. Current certification documents shall be available upon request 
and included in the Structured Cabling System Installer’s product submittals.

8. A Quality Assurance Program with internal inspections to ensure work is 
performed according to internal as well as industry standards.

9. Structured Cabling System Installer shall own and maintain tools and equipment 
necessary to properly install fiber optic cabling, Category 6A and Category 3 
distribution systems. 

10. The District reserves the right to reject any bid of any Structured Cabling System 
Installer who has previously failed to complete projects properly, on time, or 
failed to perform properly.
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11. The selected, certified system partner that provided pricing, for the scope of work 
associated with this specification section and associated contract drawings, shall 
be the installer of the system. No subcontracting of any portion of this systems 
scope of work will be allowed beyond the original SCS proposing contractor. 

C. Pre-Construction Meeting:  
1. The successful Structured Cabling System Installer will attend a mandatory pre-

construction meeting with the project consultant, District technology 
representative, general contractor, and any other individual deemed necessary 
by the Owner’s representative prior to project start up. Work will not begin until 
after this meeting.

D. Acceptance: 
1. The Owner’s representative reserves the right to reject all or a portion of the work 

performed, either on technical or aesthetic grounds.

E. Warranty: 
1. The selected Structured Cabling System Installer shall be a certified installing 

contractor of the approved manufacturer’s solution and hold current certification. 
Structured Cabling System Installer shall provide an end-to-end performance 
warranty of no less than 20-years on all products installed. The proposer shall 
provide current certification documentation. The performance warranty shall be 
issued by the manufacturer and shall warrant that ALL Category 6A cable 
channels have been tested bi-directionally (end to end) using a Level IIIE tester, 
per TSB-67, and that all test results conform to the most current TIA/EIA-568-
B.2-10 and TSB-67 channel values.

2. The warranty will stipulate that all products used in this installation meet the 
prescribed mechanical and transmission specifications for such products as 
described in ISO/IEC 11801, ANSI/TIA/EIA-568-A, or EN 50173. Quality and 
workmanship evaluation shall be solely by the Owner/Designer and designated 
representatives.

3. Structured Cabling System Extended Product Warranty and Application 
Assurance Program Extended Product Warranty: coverage includes product 
defects for all Data Cable Systems Installer and all installed Structured Cabling 
System components. 

4. The manufacturer’s warranty starts the date of project warranty certification issue 
to the District from the manufacturer. 

5. Coverage includes
a. All components of the registered SCS to be free from manufacturer 

defects in material and workmanship under normal and proper use
b. All components of the registered SCS will exceed the TIA 568-B.1, B.2, 

B.3 and exceed ISO/IEC 2nd Edition standards and will confirm to the 
performance specifications of the manufacturer’s associated product 
data sheet in effect at the time of warranty certification issuance.

c. Installation exceeds the requirements of the TIA 568-B and the 
ISO/11801 2nd Edition Standards  for cabling links/channel configurations  
insertion and return loss, attenuation and near end cross talk for the 
insertion and return loss, attenuation and near end crosstalk.
i. Each channel (All components are manufacturer’s Category 6A 

passive products end-to end) will be capable of delivering 1.0 
Gbps to the workstation according to the application standards.

6. Product Warranty, Manufacturer will (at its own expense)
a. Repair or replace defective product
b. Pay an authorized installer to repair or replace any defective product.
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c. Replacement parts will be new. No remanufactured or used parts 
allowed.

7. Structured Connectivity Solutions Extended Product Warranty and Application 
Assurance shall be provided at job completion.

1.4 REGULATORY REQUIREMENTS

A. Standards: All work shall be performed in accordance with the latest revisions of the 
following standards and codes:
1. Latest Local Codes and Amendments
2. Latest National Electrical Code

B. Other References:

ANSI/TIA/EIA-568-B.1, COMMERCIAL BUILDING TELECOMMUNICATIONS CABLING 
STANDARD (AND ALL PUBLISHED ADDENDA), PART 1: GENERAL 
REQUIREMENTS, current version.
ANSI/TIA/EIA-568-B.2, COMMERCIAL BUILDING TELECOMMUNICATIONS CABLING 
STANDARD (AND ALL PUBLISHED ADDENDA), PART 2: BALANCED TWISTED PAIR 
CABLING COMPONENTS, current version.
ANSI/TIA/EIA-568-B.2-10 (CURRENT DRAFT), COMMERCIAL BUILDING 
TELECOMMUNICATIONS CABLING STANDARD, ADDENDUM 10: TRANSMISSION 
PERFORMANCE SPECIFICATIONS FOR4-PAIR AUGMENTED CATEGORY 6A 
CABLING.
ANSI/TIA/EIA-568-B.3, OPTICAL FIBER CABLING COMPONENTS STANDARD, current 
version.
NATIONAL FIRE PROTECTION ASSOCIATION, INC., NFPA 70: NATIONAL ELECTRIC 
CODE (NEC), current version.

1. NEC ARTICLE 250: GROUNDING
2. NEC ARTICLE 386: SURFACE METAL RACEWAYS
3. NEC ARTICLE 388: SURFACE NON-METALLIC RACEWAYS
4. NEC ARTICLE 800: COMMUNICATIONS CIRCUITS
5. NEC ARTICLE 770: OPTICAL FIBER CABLES AND RACEWAY
6. ANSITIA/EIA-569-B, COMMERCIAL BUILDING STANDARDS FOR 

TELECOMMUNICATIONS PATHWAYS AND SPACES, current version.
7. ANSI J-STD-607-A, COMMERCIAL BUILDING GROUNDING AND BONDING 

REQUIREMENTS FOR TELECOMMUNICATIONS, current version.
8. ANSI/TIA/EIA-942, TELECOMMUNICATIONS INFRASTRUCTURE FOR DATA 

CENTERS, 2004.
9. ANSI/ICEA S-83-596, FIBER OPTIC PREMISES DISTRIBUTION CABLE, 

current version.
10. ANSI/TIA/EIA-598, COLOR CODING OF OPTICAL FIBER CABLES, current 

version.
11. ANSI/ICEA S-87-640, FIBER OPTIC OUTSIDE PLANT DISTRIBUTION CABLE, 

current version.
12. ANSI/TIA/EIA-492AAAC, DETAIL SPECIFICATION FOR 850NM LASER-

OPTIMIZED 50UM CORE DIAMETER/125 UM CLADDING DIAMETER CLASS 
1A GRADED INDEX MULTIMODE OPTICAL FIBERS, current version.

13. ANSI/TIA/EIA-492CAAA, DETAIL SPECIFICATION FOR CLASS IVA 
DISPERSION-UNSHIFTED SINGLEMODE OPTICAL FIBERS, current version.

14. ANSI/TIA/EIA-758: CUSTOMER-OWNED OUTSIDE PLANT 
TELECOMMUNICATIONS CABLING STANDARD, current version.

15. ANSI/TIA/EIA-526-7, OPTICAL POWER LOSS MEASUREMENTS OF 
INSTALLED SINGLEMODE FIBER PLANT: OFSTP-7, current version.
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16. ANSI/TIA/EIA-526-14-A, OPTICAL POWER LOSS MEASUREMENTS OF 
INSTALLED MULTIMODE FIBER PLANT: OFSTP-14A, current version.

17. TIA/EIA-TSB-125, GUIDELINES FOR MAINTAINING OPTICAL FIBER 
POLARITY THROUGH REVERSE-PAIR POSITIONING, current version.

18. TIA/EIA-TSB-140, ADDITIONAL GUIDELINES FOR FIELD TESTING LENGTH, 
LOSS, AND POLARITY OF OPTICAL FIBER CABLING SYSTEMS, current 
version.

19. UNDERWRITER’S LABORATORY, INC. (UL)
a) UL-5A: Standard for Non-Metallic Raceways and Fittings
b) UL-5: Standard for Surface Metal Raceways and Fittings
c) UL-5C: Standard for Surface Raceways and Fittings for Use with Data, 

Signal, and Control Circuits
d) UL-50: Standard for Enclosures for Electrical Equipment
e) UL-94-V0: Tests for Flammability of Plastic Materials
f) UL-498: Attachment Plugs and Receptacles
g) UL-1479: Fire Tests of Through-penetration Firestops (in Accordance 

with ASTM E814).
h) UL-1863: Standard for Safety of Communications Circuit Accessories

20. NATIONAL ELECTRICAL MANUFACTURER’S ASSOCIATION (NEMA)
a) ANSI/NEMA WD-6-2002: Wiring Devices – Dimensional Requirements 
b) NEMA 250-2003: Enclosures for Electrical Equipment

21. ISO/IEC 11801, ED. 2:2002, INFORMATION TECHNOLOGY – GENERIC 
CABLING FOR CUSTOMER PREMISES, current version.

22. ISO/IEC 18010, INFORMATION TECHNOLOGY – PATHWAYS AND SPACES 
FOR CUSTOMER PREMISES CABLING, current version.

23. ISO/IEC 14763-1, INFORMATION TECHNOLOGY – IMPLEMENTATION AND 
OPERATION OF CUSTOMER PREMISES CABLING – PART 1: 
ADMINISTRATION, current version.

24. FEDERAL COMMUNICATIONS COMMISSION (FCC) TITLE 47, CODE OF 
FEDERAL REGULATIONS, PART 68: CONNECTION OF TERMINAL 
EQUIPMENT TO THE TELEPHONE NETWORK, current version.

25. ANSI/TIA/EIA-569-B, COMMERCIAL BUILDING STANDARDS FOR 
TELECOMMUNICATIONS PATHWAYS AND SPACES, current version.

26. ANSI/TIA/EIA-606-A, ADMINISTRATION STANDARD FOR COMMERCIAL 
TELECOMMUNICATIONS INFRASTRUCTURE, current version.

27. ANSI/EIA-310-D, CABINETS, RACKS, PANELS, AND ASSOCIATED 
EQUIPMENT, 1992.

28. ANSI/TIA/EIA-604 (SERIES), FOCIS FIBER OPTIC CONNECTOR 
INTERMATEABILITY STANDARD, current version. 

29. U.S. PUBLIC LAW 336. 101ST CONGRESS, ADA: AMERICANS WITH 
DISABILITIES ACT OF 1992. 

30. 802.3af-2003 - IEEEE Standard for Information Technology - 
Telecommunications and Information Exchange Between Systems - Local and 
Metropolitan Area Networks - Specific Requirements - Part 3: Carrier Sense 
Multiple Access with Collision Detection (CSMA/CD) Access Method and 
Physical Layer Specifications - Data Terminal Equipment (DTE) Power Via Media 
Dependent Interface (MDI).

31. IEEE 802.3AT (CURRENT DRAFT), DATA TERMINAL EQUIPMENT (DTE) 
ENHANCED POWER OVER MEDIA DEPENDENT INTERFACE (MDI).

32. IEEE 802.3AN-2006 - IEEE Standard for Information Technology - 
Telecommunications and Information Exchange Between Systems – LAN/MAN - 
Specific Requirements Part 3: CSMA/CD Access Method and Physical Layer 
Specifications - Amendment: Physical Layer and Management Parameters for 10 
Gb/s Operation, Type 10GBASE-T
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33. IEEE 802.3AE, SPECIFICATION FOR 10 GBIT/S ETHERNET OPERATION 
OVER OPTICAL FIBER.

34. TELECOMMUNICATIONS DISTRIBUTION METHODS MANUAL, 12TH ED., 
BUILDING INDUSTRY CONSULTING SERVICES INTERNATIONAL (BICSI), 
2009.

35. INFORMATION TRANSPORT SYSTEMS INSTALLATION MANUAL, 6TH ED., 
BUILDING INDUSTRY CONSULTING SERVICES INTERNATIONAL (BICSI), 
2010.

C. Governing Codes and Conflicts:
1. If the requirements of these specifications or the Project Drawings exceed those 

of the governing codes and regulations, then the requirements of these 
specifications and the Drawings shall govern. However, nothing in the Drawings 
or Specifications shall be construed to permit work not conforming to all 
governing codes and regulations.

1.5 ABBREVIATIONS

A. The following abbreviations are used in this document:
DC Direct Current
IDF Intermediate Distribution Frame
MDF Main Distribution Frame
PBX Private Branch Exchange
UTP Unshielded Twisted Pair
SCS Structured Cabling System
SCSI Structured Cabling System Installer

1.6 SUBMITTALS

A. Project Initiation:
1. Awarded contractor provides 4 copies of submittal within 14 days of Notice to 

Proceed
2. Cover Sheet with Information, Pricing and Materials
3. Cover sheet

a. Company name and logo
b. Submittal Title
c. Client name
d. Business Address
e. Point of Contact
f. Contact information (phone number)

4. Product Data
a. Manufacturer’s catalog information showing (items must be clearly 

identified in the page (use a red arrow to point to the item)
b. All items listed in the “Product’s” section of Part 2 and specification 

sheets for
i. All Connectors
ii. All termination components for each component type
iii. All ground and surge suppression equipment

c. Manufacturer’s cut sheets for all products with each item clearly 
identified

d. Technical data sheets for showing full swept frequency range of 
Guaranteed Channel Performance

e. Technical data sheets to include physical as well as the following 
transmission and electrical characteristics
i. Wire map
ii. Length
iii. Insertion Loss
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iv. Near End Crosstalk
v. Power Sum Near End Crosstalk
vi. Equal Level Far End Cross Talk
vii. Power Sum Equal Level Far End Crosstalk
viii. Return Loss
ix. Propagation Delay
x. Delay Skew

5. Manufacturer’s Instructions
a. Application conditions and limitations of use as stipulated by product 

testing agency’s regulatory requirements
b. Storage, handling protection, examination, preparation, installation 

instructions
6. Pre-Qualification Certificate

a. Documentation showing completion of pre-qualification requirements
b. Manufacturer’s letter indicating successful completion of pre-qualification 

requirements
c. Certificates for design, engineering, and installation

7. Factory Test
a. Factory test information submitted prior to installation
b. Any substituted products must be verified and justified to be equivalent
c. Any and all substitutions will be approved in writing by the Owner.

8. Material Guarantee
a. Data Cabling System Installer guarantees Category 6A and fiber optic 

cabling and components meet or exceed ANSI/TIA/EIA-568-B.1, 568-
B.2, 568-B.3 and 589 at time of bid.

9. Warranty Documentation
a. Warranty: life of installed product
b. Warranty documentation clearly explains manufacturer’s warranty and is 

included in proposal. A sample warranty is provided with the procedure 
for processing support requests.

c. Application assurance manual which documents the vendor supported 
applications guidelines will be included in the submittal.

10. Test Equipment
a. Copper UPT Test Equipment

i. Make and Model Number
ii. Software version
iii. Quantity

b. Fiber Optic Test Equipment
i. Make and Model Number
ii. Software version
iii. Quantity

c. Submit a current test sample (one per test set)
d. Quality Assurance/Control Submittals

i. Quality Assurance/Control Submittals
ii. Make and Number
iii. Software revision
iv. Quantity

B. Shop Drawings: 
1. Submit the following items, for Owner review and approval, within twenty-eight 

(28) days of notice to proceed:
a. Submitted drawings shall indicate the following:

1. Submitted drawings shall indicate the following:
2. SCSI will verify station cabling and MDF-to-IDF routings
3. Location of all wall penetrations (all penetrations shall be sleeved 

and have protective bushings at both ends)
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4. Location of sleeved wall pass-thru
5. Sleeve size at each installed location
6. Cable quantity passing through each sleeve
7. Location of drop in each room. Room labeling will be according 

to IDF number, patch panel number, port number
8. Identify cable routing, size, quantity, and stub-up locations for all 

floor mounted outlets
b. Drawing Compliance: A letter shall be provided stating that the SCS 

installer complies with the ENTIRE project drawing, including all general, 
keyed, and notes to contractor. If the installer intends to deviate from any 
portion of the specifications, a detailed explanation of reason in which 
the installer would like to deviate shall be provided in addition to the 
specification compliance letter. 

C. Close-out Procedures:
1. Two (2) copies of the following documents shall be delivered to the building 

owner's representative at the time of system acceptance. The close out 
submittals shall include:
a. Inspection and Test Reports: During the course of the Project, the 

Contractor shall maintain an adequate inspection system to ensure that the 
materials supplied, and the work performed, conform to contract 
requirements. The Contractor shall provide written documentation that 
indicates that materials acceptance testing was conducted as specified. 
The Contractor shall also provide documentation, which indicates that all 
cable termination testing was completed and that all irregularities were 
corrected prior to job completion. Manufacturer’s representative shall 
inspect and certify all work to validate the manufacturer’s warranty.

b. Provide complete test reports for all cabling and devices that comprise 
system as outlined in this document. Test results will be electronic in both 
native and PDF formats. The software for the native format must be 
included at no additional cost to the owner.

c. Include the Name, address, and telephone of the authorized factory 
representative with a 24-hour emergency service number. 

d. The manual shall also include Manufacturer’s data sheets and installation 
manuals/instructions for all equipment installed, and a list of recommended 
spare parts. Spare parts will be included.

e. Generic or typical owner’s instruction and operation manual shall not be 
acceptable to fulfill this requirement.

f. An up-to-date record (“as-built”) set of approved shop drawing prints that 
have been revised to show each change made to the structure cabling 
system from the original approved shop drawings. Drawings shall consist 
of a scaled plan of each building showing the placement of each individual 
item of the technical cabling system equipment as well as raceway size 
and routing, junction boxes, and conductor size, quantity in each raceway. 
Only blue cabling will be used on this project.

g. As-built Drawings shall include cable pathways, circuit termination 
locations with correct labeling and MDF/IDF locations. The as-built 
drawings shall be prepared using AutoCad 2002 or later. Provide the 
Owner with electronic versions of the as-builts on CD media in AutoCAD, 
Visio and PDF format. Also, the as-built drawings are to be posted on 
laminated sheets in the each MDF/IDF closet for owner’s reference.

h. A hard copy as well as an electronic copy of the manufacturer’s warranty 
shall be included in the close-out documents.

i. Any keys to cabinets and/or equipment and special maintenance tools 
required to repair, maintain, or service the system.
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j. Operating and Maintenance Instructions for all devices within the system. 
These instructions shall reflect any changes made during construction, and 
shall be provided to the Owner, for their use, in a three-ring binder labeled 
with the project name and description. This shall include 3 hard and 
electronic copies in color.

k. Upon completion of the work and at a time designated by the Architect or 
owner, provide formal training sessions for the Owner’s operating 
personnel to include location, operation, and maintenance of all included 
systems and equipment.  Minimum amount of training time shall be at least 
4 hours of training and shall include phone support as needed.

l. One (1) 30” X 42” laminated floor plan sheets illustrating fiber, copper, 
technology drops with correct number scheme, and cable designations. 
Contractor will provide one complete floor plan of each IDF room (to be 
mounted in each IDF room). The laminated floor plan of the MDF fiber and 
copper will be an addendum sheet only.

1.7 SPECIFICATIONS

A. Only Data Cable System Installers certified in the approved manufacturer’s solutions are 
invited to submit bid.

B. Documentation required for bid response:
1. Certification by manufacturer 
2. Certification must be current with eligibility date.
3. Provide a list of current projects that Data Cable System Installer will be working 

during the same time as this project and the workforce needed at each 
installation.

4. Data Cable System Installer must submit 3 or more references of projects of 
similar scope with the following information:
a. Size of Project
b. Drop count
c. Number of wiring closets (MDF/IDFs)
d. Total cost of Project
e. Services provided
f. References must be similar in size and scope
g. Document will be submitted within 15 days of Data Cable System 

Installer selection
5. Provide list of all projects within the last 3 years

a. Project location
b. Contact information
c. Project size
d. Approximate budget
e. Document will be submitted within 15 days of Data Cable System 

Installer selection
6. Provide system installation certification covering manufacturer’s link/channel 

specifications for a minimum of 20 years.
7. Provide a sample warranty applicable to the completed project.
8. Provide warranty support processing documentation 
9. Provide proof of qualifications with the proposal:

a. Technical experience of Project Manager’s experience and online 
supervisor assigned to the project.

b. Project Manager will have 5 years’ experience on projects of similar size 
and scope

c. Project Foreman will have 3 years minimum project experience working 
crews of 4 or more.
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d. List of product-related training attended by Data Cable System Installer 
staff.

C. Workers on site are employees of the Data Cabling System Installer. Every employee will 
be properly trained by the manufacturers of the installed products.

1.8 CABLING REQUIREMENTS

A. A. Cable Pathway
1. All network cabling that is concealed in walls and exposed above ceiling grid 

level in plenum spaces:
a. Shall be in conduit installed by the electrical contractor with nylon 

bushings.
b. Cable tray and J-Hook method of delivery system, which is provided and 

installed by the Data Cabling System Installer.
2. Conduits are to be free of dirt and debris prior to cable installation. 

a. Failure to clean out debris results in replacing cabling at Data Cabling 
Installer’s sole expense.

3. Velcro straps are not a suitable method to change the direction of a cable bundle.
4. Cable trays shall exit the cable trays vertically using cable drop assemblies or 

“waterfalls” at all times. Cables that are not properly dressed which turn vertically 
over right angles or wire baskets will be in violation of bend radius requirements.

5. Cabling that violates the bend radius rule will be replaced at Data Cabling 
System Installer’s expense.

6. No plastic tie wraps are allowed for use in structured pathway cabling. 
7. All cabling found bundled by plastic tie wraps will be replaced at Data Cabling 

System Installer’s expense.
B. Hardware 

1. A complete and functioning system requires hardware including (but not limited) 
to UTP cabling, fiber backbone, patch panels, fiber termination sleeves, 
equipment racks, cable trays, ladder racks, vertical wire management, 
termination blocks, data and voice outlets, connectors, fiber and copper patch 
cables, and all other accessories needed to provide a complete and functioning 
system.

2. All outlets (both copper and fiber) must be protected from construction related 
dust. Outlets not protected will be replaced at Data Cabling System Installer’s 
expense.

3. Dust proof barriers will remain in place after the final testing phase is complete.

1.9 GROUNDING AND BONDING

A. All grounding and bonding will be according to National Electrical Code and any local 
codes pertaining to grounding and bonding requirements.

B. Bonding and Grounding
1. Bonding and Grounding will adhere to 607-Standards.
2. Communication bonding and grounding will be according to the National 

Electrical Code and the National Fire Protection Association. 
3. Horizontal Cabling will be according to ANSI/NFPA 70 as well as any local 

requirements and practices.
4. Horizontal equipment includes cross connect frames, patch panels, racks, active 

telecommunication equipment and test apparatus and equipment.
5. Where directed by local code, provide a Telecommunication Bonding Backbone 

utilizing a #6-AWG or larger bonding conductor that provides direct bonding 
between equipment rooms and telecommunications rooms.
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6. Note: this is part of the grounding and bonding infrastructure 
(telecommunications pathways and spaces within the building structure) and is 
independent of any equipment or cable.

1.10 SPECIAL REQUIREMENTS FOR CABLING ROUTING AND INSTALLATION

A. Cabling
1. All communications cabling used shall comply with the NEC Articles 725, 760, 

770, 800 as well as the relative local codes
2. All copper cabling has the applicable markings for the installed environment.
3. All fiber optic cabling has the applicable markings for the installed environment.

B. Cable Pathways
1. Data Cable Systems Installer coordinates cable placement with the General 

Contractor during the painting phase of the construction in order to avoid paint on 
the cabling.  Note: If Data Cable System Installer fails to coordinate with the 
General Contractor, any cables that get coated with paint will be replaced at Data 
Cable System Installer’s sole expense.

2. Required cable bundle placement in shared pathways is noted on the drawings.
3. In suspended ceilings and other areas where duct, cable trays or conduit are not 

available, Contractor will bundle (maximum of 48) station wiring using Velcro 
straps snug so as not to deform the cable geometry.

4. Cables will be supported by “J” hooks and/or saddles/slings securely attached to 
existing building structure and framework no greater than five (5) foot intervals.

5. Bundle cables in pathways with Velcro only. Cable ties are not permitted on any 
cable at any time. This includes both installation and post-installation phase.

6. Data Cable System Installer will strictly follow Manufacturer’s bend radius as well 
as cable pulling tension requirements.

7. No cabling should be attached to lift out ceiling grid supports or laid directly on 
ceiling grid or tiles.

8. No cabling to be attached to or supported by the fire sprinkler system including 
the heads or delivery system. 

9. No cabling to be attached to or supported by any environmental sensors in 
ceiling air space or duct work.

10. Cables found violating the above requirement will be removed, pathway 
corrected, and then cable reinstalled at Data Cable System Installer’s sole 
expense.

C. All data ports and outlets must be always protected from contaminants such as dust and 
debris. Fire Stopping
1.  Equipment and practices must comply with applicable national and local codes.
2. Data Cabling Systems Installer responsible for sealing all cable pass through in 

walls rated fire rated and smoke, and any openings created between floors.
3. Proper sealing is required. Sealing material and material application must be 

acceptable to local fire and building authorities as well as authorities having the 
highest jurisdiction.

4. Data Cabling System Installer is responsible for creating only those openings as 
is necessary for cable passage between locations shown on the drawings.

5. All openings created by Data Cabling System Installer must be sealed.
D. Data Cable System Installer Responsibility (Sole Expense)

1. Data Cable System Installer is responsible for damage to any surface or work 
disruption caused by him. (Any repairs including but not limited to surface repair 
or painting will be included as deemed necessary.)

2. Data Cable System Installer will make restitution for all damages caused by his 
work.

1.11 SPECIAL REQUIREMENTS FOR CABLING ROUTING AND INSTALLATION
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A. Horizontal Cabling
1. Data Cable System Installer supplies the cabling to connect outlet to the 

backbone subsystem on same floor.
2. The type horizontal cabling used for each work location will be 4-pair UTP unless 

otherwise noted.
3. The District utilizes star topology from the wiring closets to the outlet.
4. The length of each individual run will not exceed 290 feet. 
5. Cable to be installed according to manufacture instructions as well as Category 

6A industry standards.
6. Any cabling found in violation of any standards listed in this document will be 

replaced at Data Cable System Installer’s sole expense.
7. Contactor will coordinate with electrical contractor for final pathways.
8. All cable routes to be approved by the Architect and the District prior to cable 

installation.
9. During initial cable installation (rough-in), cable shall be always protected. 

a. Cable will not be left on the floor.
b. Cable will be protected in open boxes, slings that are properly used, and 

approved barricades.
c. Cable shall NOT be suspended by tie wraps or any other method that 

can compromise the integrity of the cable.
d. Wide-base support systems must be used (according to bundle size) to 

support cable during the rough-in.
e. Any cable not handled properly or protected and deemed damaged will 

be replaced at Data Cable System Installer’s sole expense.
10. Data Cable System Installer shall not install cable in any conduit prior to the 

installation of conduit bushings.
a. Electrical contractor will furnish and install conduit bushings on all low 

voltage conduits.
b. Anticipated cable installation delays caused by conduit bushings that 

installed will should be immediately brought to the attention of the 
General Contractor and Architect.

c. Cable that is installed in conduits without bushings will be replaced at the 
Structured Cabling System Installer’s expense.

d. No installation of conduit bushings after the cable is pulled through the 
conduit is acceptable.

11. Recommended radius bend and pulling strength requirements for 4-pair UTP will 
be always observed during handling and installation.
a. Avoid bending bends that deform cable jacket.
b. Push slack cable above the ceiling level to avoid radius violations in the 

in back box.
c. Cables leaving J-Hooks to conduit stubs requires a gradual sweep and 

not have sharp turns. 
12. Each cable run from the patch panel to the room outlet will be continuous without 

any joints or splices.
13. Cable runs should not be run in electrical rooms.
14. Cable runs shall not run parallel to electrical pathways without proper separation.
15. In areas where cable trays or conduit is not available, station cables will be 

bundled with Velcro straps at appropriate distances (no sagging).
a. Cable will be supported by J-Hooks attached to the existing building 

structure and framework.
b. Do not mix different types of transmission media in the same J-Hook. For 

example, Fiber optic cable and Category 6A may not be mixed.
16. Cables are not supported by duct work.
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17. Building support system are not acceptable supports. Cables should not wrap 
around the building structure.

18. Horizontal cabling will be concealed in interior walls. If obstructions exist, 
approval must be obtained from the Architect and owner prior to the use of an 
alternate method.

19. Any damage to the ceiling grid or tiles caused by the cabling contractor will        
be paid for by the cabling contractor.

20. All 4-pair UTP cabling will be UL rated.
21. Conduit installed by Data Cabling Installation contractor will not exceed 100 feet 

or have more than two 90° (90 degree) bends without the use of pull boxes. The 
Architect must approve the configuration.

22. All station cables and tie cables will be run at right angles to electrical power 
circuits.

PART 2 – PRODUCTS

2.1 EQUIPMENT RACKS

A. 2-Post Open Frame Racks
1. Design Make shall be:

a. Hoffman / nVent
b. Part Number: EDR19FM45U, 3-in. Column, 19” x 7’, Black.

B. 4-Post Open Frame Racks
1. Design Make shall be:

a. Hoffman / nVent
b. Part Number: E4DR19FM45U, Tapped Holes, 45RU, 19” x 7’, Black.

C. Wall Mount Network Enclosure
1. Design Make shall be:

a. Hoffman / nVent
b. Part Number: EWMW242425, Tapped Holes, 12RU, 24” x 24” X 24”, Black.

2.2 VERTICAL CABLE MANAGEMENT

A. Vertical Cable Management for Racks/Frames

1. Every rack/frame shall have two vertical cable managers. The vertical cable manager shall 
create a space for storing and organizing cables along the side of the rack/frame. The 
cable manager shall maintain separation between patch/equipment/jumper cords and 
premise cables.

2. The vertical cable manager shall match the height of the rack(s)/frame(s).

3. The vertical cable manager shall bolt to the side of racks/frames with included hardware.

4. Design Make shall be:
a. Hoffman / nVent
b. Part Number DV10S7, Single-Sided Vertical Cable Management, 10.25" Wide x 84" 

Long. Black Hinge Cover.

2.3 HORIZONTAL CABLE MANAGEMENT
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A. Horizontal Cable Management for Racks/Frames – See installation instructions in section 
3.5.

1. Design Make shall be:
a. Hoffman / nVent
b. Part Number DCHS1, Single-Sided Horizontal Cable Manager, 1U x 19” Wide, Black.

2.4 LADDER RACK, SUPPORTS, AND ACCESSORIES

A. Ladder Rack

1. Design Make:
a. Hoffman / nVent
b. Part Number LSS12BLK, Ladder Rack, 12” (457 mm) Wide, Black.

B. The cabling contractor shall provide and install all Hoffman / nVent ladder rack, supports, 
and accessories to ensure a complete and functional system that is properly bonded and 
grounded.

2.5 J-HOOKS

A. The J-Hooks will have a wide base design and smooth beveled edges to provide a large 
bending radius for current and future high-performance data cables and fiber optics. 

B. J-Hooks offer a solution that meets industry standards for Cat 6A and easily accommodates 
large-diameter fiber optic, inner duct, and coax cable.

C. The J-Hooks are designed to provide a strong and stable pathway support installation.
D. Provides optimal support for high-performance data cable, up to and including Cat 5e, Cat 6, 

Cat 6A, and fiber optic cables
E. Rounded edges on J-Hooks provide proper bend radius support for high performance data 

cables
F. Multiple color options aid in the identification and organization of the pathway application
G. Provides superior fill capacity and load rating over most other non-continuous cable support 

alternatives
1. Category 5e – 50 Cables
2. Category 6 – 35 Cables
3. Category 6A – 25 Cables

H. Compliant with UL® 2043 and suitable for use in air handling (plenum) spaces
I. J-hooks do not require to be grounded
J. Meets ISO®/IEC 14763-2, ANSI/TIA 568 and ANSI/TIA 569
K. Erico/Caddy Cat 32

2.6 CONDUIT SYSTEMS

A. Conduit
1. Approved manufacturers 

a) for galvanized rigid conduit (GRC), intermediate metallic conduit (IMC), and 
electrical metallic tubing (EMT) are 

1) Triangle
2) Allied
3) Wheatland.

B. Datacom/AV/Electrical box
1. Gangable AV Wall Boxes are a solution for in wall applications requiring AV, data and 

power integration. 
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2. Concentric 1”- 2” knockouts combined with a 4-inch depth facilitate easy installation of AV 
cables incorporating pre-connectorized heads and bend radii required for high 
performance Category 6A and 6A cables.

3. Designed to be installed independently or ganged together to receive any number of 
devices, allowing them to accept any standard wall plate. 

4. The Gangable AV Wall has a built-in adjustable sheetrock locating bracket to adjust to the 
depth of the sheetrock.

5. The Gangable AV Wall can be installed in 2, 3, 4, 5, 6 gang applications.
6. A ground screw available in each gang so that regardless of what services are brought 

into the box there is a means of grounding readily available.
7. The metallic low voltage partition is available to separate electrical from low voltage and 

can be use used to divide other low voltage applications.
8. A metallic low voltage partition is available for both boxes and is adjustable to 

accommodate any number of gangs.
9. Approved manufacturer of Datacom/AV/Electrical box is:

a) 2 gang – Hubbell HBL985
b) gang – Hubbell HBL986

2.7 FIBER CABLING – BACKBONE

A. Multimode Optical Fiber Cable: USED FOR ALL OTHER BACKBONE CONNECTIONS 
1. 24-fiber, Tight-Buffered, OM3 Multimode, Premises Distribution Indoor/Outdoor Plenum 

Cable with Interlocking Armor, Part Number: Leviton Manufacturer
a. Part Number: Berk-Tek PDPK012FB3010/F5-I/O-C4C5(AQU).
b. Coordinate strand count with Owner prior to installation
c. Or Owner approved equal.

B. Single mode Optical Fiber Cable:
1. 24-fiber, Tight-Buffered, OS2 Single mode, Premises Distribution Indoor/Outdoor Plenum 

Cable with Interlocking Armor
a. Part Number: Berk-Tek PDPK012AB0707‐I/O‐C4C5(YEL).
b. Coordinate strand count with Owner prior to installation
c. Or Owner approved equal.

2.8 COPPER CABLING – BACKBONE

A. Fused Telecom Building Entrance Terminal:
1. Building Entrance Terminal (Indoor), IDC style 66 Block input and output, 50-Pairs

a. Part Number: Circa 2650QC/QC.

2.9 FIBER OPTIC TERMINATION ENCLOSURES and SPLICE TRAYS. 

A. 1000i SDX 1RU Distribution and Splice Enclosure, empty, with sliding tray.
a. Accepts up to (3) SDX adapter plates or (3) SDX MTP cassettes and accepts up to 

(3) splice trays.
b. Part Number:  Leviton 5R1UM-S03.

B. 1000i SDX 2RU Distribution and Splice Enclosure, empty, with sliding tray.
a. Accepts up to (6) SDX adapter plates or (6) SDX MTP cassettes and accepts up to 

(6) splice trays.
b. Part Number:  Leviton 5R2UM-S06.

C. 1000i SDX 4RU Distribution and Splice Enclosure, empty.
a. Accepts up to (12) SDX adapter plates or (12) SDX MTP cassettes and accepts up to 

(12) splice trays.
b. Part Number:  Leviton 5R4UM-F12.
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2.10 FIBER OPTIC ADAPTER PLATES

A. SDX Precision Molded Plate (AQUA), Use for OM3/4 Fiber Optic System.
a. 50/125um Multimode Laser Optimized OM3/4, Duplex LC, 12 fibers, Zirconia 

Ceramic Sleeve
b. Part Number:  Leviton 5F100-2QL.

B. SDX Precision Molded Plate (AQUA), Use for OM3/4 Fiber Optic System.
a. 50/125um Multimode Laser Optimized OM3/4, Quad LC, 24 fibers, Zirconia Ceramic 

Sleeve
b. Part Number:  Leviton 5F100-4QL.

C. SDX Precision Molded Plate (BLACK)
a. Adapter Plate, blank
b. Part Number: Leviton 5F100-PLT
c. Blanking plates shall be installed in any unused fiber enclosure openings.

D. OM3/OM4 Fiber Optic Connectors (aqua): Use for OM3/OM4 Fiber Optic System.
a. FastCAM Pre-polished Connector, LC (aqua), 50/125μm Laser Optimized Multimode
b. Part Number: Leviton 49991-LLC

2.11 PATCH CORDS/JUMPERS 

A. OS1/OS2, yellow. Factory-terminated, double-ended, 2-strand multimode cordage, UPC polish. 
Use for OS2 Fiber Optic System

a. 9/125 μm Single-mode (OS2) OFNR 
b. Duplex LC-Duplex LC:

1) Part Number: Leviton UPDLC-S01 (1 meter)
2) Part Number: Leviton UPDLC-S02 (2 meter)
3) Part Number: Leviton UPDLC-S03 (3 meter)

2.12 STATION CABLING – WORK AREA OUTLETS 

A. MANUFACTURERS
1. Berk-Tek, a Leviton Company 132 White Oak Road, New Holland, PA 17557, Phone: 

800-237-5835, Website www.berktek.us.

2.13 STATION CABLING – WORK AREA OUTLETS

A. Category 6A Unshielded Twisted Pair: 

1. 100-ohm, Category 6A, 23 AWG, 4-pair unshielded twisted pair, LM-RDT, CMP rated.
a. Color:  Blue. For all Data Cables.
b. Part Numbers:   Reel: 11141650
c. Maximum Cable Diameter: 0.230 inch.
d. Berk-Tek LM-RDT CMP
e. Or Owner approved equal.

B. Category 6A Modular Jacks: 

1. Leviton 8-position eXtreme QuickPort modular jack, Category 6A, IDC terminals, T568A/B 
wiring scheme.
a. Color:  blue. 
b. Each Connector: Identified on its face as CAT 6A.
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c. Part Number:  Leviton 6110G-RL6 (blue). For security/access control applications.
d. Or Owner approved equal.

C. Leviton Category 6A Modular Patch Cords:  

1. Leviton, Category 6A, shielded cord (use same cord for shielded or unshielded systems) 4-
pair, stranded wire construction. 
a. Color:  Red
b. Part Numbers:

1) Leviton 6AS10-07R (7 feet, Red). For Fire or security/access control 
applications at device end.

2) Leviton 6AS10-10R (10 feet, Red). For Fire or security/access control 
applications at device end.

3) Leviton 6AS10-15R (15 feet, Red). For Fire security/access control 
applications at device end.

c. Or Owner approved equal.

2. High-flex Small Diameter, 28-gauge, Category 6A, shielded cord (use same cord for 
shielded or unshielded systems) 4-pair, stranded wire construction. 
a. Color:  Blue.
b. Part Numbers:

1) Leviton H6A10-07L (7 feet, Blue). For Data applications at patch panel end.
2) Leviton H6A10-10L (10 feet, Blue). For Data applications at patch panel end.
3) Leviton H6A10-15L (15 feet, Blue). For Data applications at patch panel end.

c. Note: When using 28-gauge patch cords, derate the total channel length according to 
the chart in Appendix 1 at the end of this section.

d. Or Owner approved equal.

3. Leviton, Category 6A, shielded cord (use same cord for shielded or unshielded systems) 4-
pair, stranded wire construction. 
a. Color:  Green.
b. Part Numbers:

1) Leviton 6AS10-07G (7 feet, Green). For voice/data applications at user end.
2) Leviton 6AS10-10G (10 feet, Green). For voice/data applications at user end.
3) Leviton 6AS10-15G (15 feet, Green). For voice/data applications at user end.

c. Or Owner approved equal.
4. Leviton, Category 6A, shielded cord (use same cord for shielded or unshielded systems) 4-

pair, stranded wire construction. 
d. Color:  Yellow.
e. Part Numbers:

1) Leviton 6AS10-07Y (7 feet, Yellow). For Wireless/AP applications at user end.
2) Leviton 6AS10-10Y (10 feet, Yellow). For Wireless/AP applications at user end.
3) Leviton 6AS10-15Y (15 feet, Yellow). For Wireless/AP applications at user end.

f. Or Owner approved equal.

D. Cat 6A Patch Panels:  

1. Leviton Cat 6A Flat 110-Style Patch Panel, 1RU, 24-Port, with 1 cable management bar.
a. Part Number:  Leviton 6A586-U24.
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2. Leviton Cat 6A Flat 110-Style Patch Panel, 2RU, 48-Port, with 2 cable management bars.
a. Part Number:  Leviton 6A586-U48.
b. Or Owner approved equal.

E. Cable Management Clip:  

1. Cable management clip, gray.
a. Part Number:  Leviton 49005-CMC.
b. For cable management on the rear of every patch panel.
c. 1RU patch panels require 1 cable management clip.
d. 2RU patch panels require 2 cable management clips.
e. Or Owner approved equal.

F. Flush-Mounted Stainless-Steel Faceplates:
1. 1-port QuickPort single-gang stainless steel wall plate, with ID windows

a. Part Number:  Leviton 43080-1L1.
2. 2-port QuickPort single-gang stainless steel wall plate, with ID windows

a. Part Number:  Leviton 43080-1L2.
3. 4-port QuickPort single-gang stainless steel wall plate, with ID windows

a. Part Number:  Leviton 43080-1L4.
4. 6-port QuickPort single-gang stainless steel wall plate, with ID windows

a. Part Number:  Leviton 43080-1L6.
5. 4-port QuickPort dual-gang stainless steel wall plate, with ID windows

a. Part Number:  Leviton 43080-2L4.
6. 8-port QuickPort dual-gang stainless steel wall plate, with ID windows

a. Part Number:  Leviton 43080-2L8.

2.14 STATION CABLING – WIRELESS ACCESS POINTS 
 

A. Category 6A Unshielded Twisted Pair: 

1. 100-ohm, Category 6A, 23 AWG, 4-pair unshielded twisted pair, LM-RDT, CMP rated.
a. Color:  Green. For Voice/Data Applications.
b. Part Numbers:   Reel: 11142235
c. Maximum Cable Diameter: 0.300 inch.
d. Berk-Tek LM-RDT CMP
e. Or Owner approved equal.

B. Category 6A Modular Jacks: 

1. Leviton 8-position eXtreme QuickPort modular jack, Category 6A, IDC terminals, T568A/B 
wiring scheme.
a. Color:  green. 
b. Each Connector: Identified on its face as CAT 6A.
c. Part Number:  Leviton 6110G-RV6 (green). For Voice/Data Applications.
d. Or Owner approved equal.

C. In-Ceiling Bracket:  

1. In-Ceiling Bracket, with clip for drop wire/rod mounting.
a. Part Number:  Leviton 49223-CBC. For wireless applications.
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b. Brackets must be installed on a dedicated drop wire/rod per NEC® 300.11 
c. Compatible with QuickPort Surface-Mount Boxes (fasteners included with bracket, 

boxes sold separately)

D. Surface Mount Box:  

1. Surface Mount Box, 1-port, standard depth.
a. Color:  white.
b. Part Number:  Leviton 41089-1WP. For wireless applications.
c. Brackets must be installed on a dedicated drop wire/rod per NEC® 300.11 
d. Compatible with QuickPort Surface-Mount Boxes (fasteners included with bracket, 

boxes sold separately)

E. Cat 6A Patch Panels:  

1. Leviton Cat 6A Flat 110-Style Patch Panel, 1RU, 24-Port, with 1 cable management bar.
a. Part Number:  Leviton 6A586-U24.

2. Leviton Cat 6A Flat 110-Style Patch Panel, 2RU, 48-Port, with 2 cable management bars.
a. Part Number:  Leviton 6A586-U48.
b. Or Owner approved equal.

F. Cable Management Clip:  

2. Cable management clip, gray.
a. Part Number:  Leviton 49005-CMC.
b. For cable management on the rear of every patch panel.
c. 1RU patch panels require 1 cable management clip.
d. 2RU patch panels require 2 cable management clips.

G. OM3, aqua. Factory-terminated, double-ended, 2-strand multimode cordage. Use for OM3 Fiber 
Optic System

a. 50/125 μm LOMM (OM3) OFNR 
b. Duplex LC-Duplex LC:

1) Part Number: Leviton 5LDLC-M01 (1 meter)
2) Part Number: Leviton 5LDLC-M02 (2 meter)
3) Part Number: Leviton 5LDLC-M03 (3 meter)

A. Firestop Sealants: STI SpecSeal® Brand single component latex formulations that upon cure do 
not re-emulsify during exposure to moisture, the following products are acceptable:

1. Specified Technologies Inc. (STI) SpecSeal® Series SSS Sealant
2. Specified Technologies Inc. (STI) SpecSeal® Series LCI Sealant 

B. Firestop Putty: STI SpecSeal® Brand intumescent, non-hardening, water resistant putties 
containing no solvents, inorganic fibers or silicone compounds, the following products are 
acceptable:

1. Specified Technologies Inc. (STI) SpecSeal® Series SSP Putty 

C. Firestop Pillows: STI SpecSeal® Brand re-enterable, non-curing, mineral fiber core encapsulated 
on six sides with intumescent coating contained in a flame retardant poly bag, the following 
products are acceptable:

1. Specified Technologies Inc. (STI) SpecSeal® Series SSB Pillows 
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D. Fire-Rated Cable Grommet: STI SpecSeal® Brand Firestop Grommet is a molded, two-piece 
grommet with an integral fire and smoke sealing foam membrane for sealing individual cable 
penetrations through framed wall assemblies. Grommet snaps together around cable and locks 
tightly into the wall.

1. Specified Technologies Inc. (STI) SpecSeal® Brand Ready® Firestop Grommets; RFG1.

E. Fire-Rated Cable Pathways: STI EZ-PATH® Fire-Rated Pathway device modules comprised of 
steel pathway with self-adjusting intumescent foam pads allowing 0 to 100 percent cable fill, the 
following products are acceptable:

1. Specified Technologies Inc. (STI) EZ-PATH® Fire Rated Pathway 
F. Smoke and Acoustical Pathways:  STI EZ-PATH® Smoke & Acoustical Pathway device module 

comprised of a nonmetallic pathway with integral self-adjusting smoke and sound sealing system 
for cable penetrations through non-fire-resistance rated wall or floor assemblies, the following 
products are acceptable:

1. Specified Technologies Inc. (STI) EZ-PATH® Smoke & Acoustical Pathway; Model No. 
NEZ33.

PART 3 – EXECUTION

3.1 EXAMINATION

A. Examine areas to receive communications horizontal cabling.
B. Notify Architect of conditions that would adversely affect installation or subsequent use.
C. Do not begin installation until unacceptable conditions are corrected.

3.2 INSTALLATION – GENERAL

A. Install communications horizontal cabling in accordance with manufacturer’s instructions, 
ANSI/TIA-568-D.0, ANSI/TIA-568-D.1, ANSI/TIA-569-D, BICSI TDMM, and NFPA 70.

B. Field Terminated Copper and Fiber Optic Patch Cords and Jumpers:  Not allowed.
C. Copper Patch Cords and Fiber Jumpers:  Manufactured by Leviton Network Solutions.
D. Install cables after building interior has been physically protected from weather and mechanical 

work likely to damage cabling has been completed.
E. Ensure cable pathways are completely and thoroughly cleaned before installing cabling.
F. Inspect installed conduit, wireway, cable trays, and innerduct.
G. Clean additional enclosed raceway and innerduct systems furnished.
H. Provide protection for exposed cables where subject to damage.
I. Abrasion Protection:

1. Provide abrasion protection for cable or wire bundles which pass through holes or across 
edges of sheet metal.

2. Use protective bushings to protect cables.
J. Cable Ties and Other Cable Management Clamps:

1. No more than hand tightened.
2. Fit snugly, but not compress, crimp, or otherwise change physical characteristics of cable 

jacket or distort placement of twisted-pair components.
3. Replace cables exhibiting stresses due to over tightening of cable management devices.
4. Velcro wraps are required for all cable bundles. Plastic cable ties are strictly prohibited.

K. Where possible, route cables in overhead cable trays and inside wire management systems 
attached to equipment cabinets and racks.
1. Use Velcro or ducts to restrain cabling installed outside of wire management systems on 

racks or in cabinets.
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2. Cable Trays:  Do not exceed 50 percent fill.
L. Pull Cord:

1. Nylon, 1/8-inch minimum.
2. Co-install with cables installed in conduit.

M. Cable Raceways:  Do not fill greater than ANSI/TIA-569-D maximum fill ratio for each raceway 
type.

N. Support horizontal cables at a maximum of 48-inch (1.2 to 1.5-m) irregular intervals if J-hook or 
trapeze system is used to support cable bundles.

O. Do not allow cables to rest on acoustic ceiling grids, plumbing pipes, or electrical conduits.
P. Bundle horizontal distribution cables in groups of no more than number of cables designed for by 

cable support manufacturer, based on cable OD and weight.
Q. Fire-Sprinkler System:

1. Install cables above fire-sprinkler system.
2. Do not attach cables to fire-sprinkler system or ancillary equipment or hardware.
3. Install cable system and support hardware so that it does not obscure valves, fire alarm 

conduit, boxes, or other control devices.
R. Do not attach cables to ceiling grid or lighting fixture wires.
S. Install appropriate carriers to support cabling, where support for horizontal cables are required.
T. Replace before final acceptance, cables damaged or exceeding recommended installation 

parameters during installation.

3.3 INSTALLATION – UNSHIELDED TWISTED-PAIR CABLES

A. Install unshielded twisted-pair cables in accordance with manufacturer’s instructions.
B. Install cables in continuous lengths from origin to destination, without splices, except for transition 

points or consolidation points.
C. Where transition points or consolidation points are allowed, they shall be located in accessible 

locations and housed in enclosure intended and suitable for the purpose.
D. Cable Minimum Bend Radius and Maximum Pulling Tension:  

1. Do not exceed bend radius for UTP = 4 X Cable OD, FTP = 4 X Cable OD.
2. Install unshielded twisted-pair cables so that there are no bends smaller than 4 times cable 

outside diameter at any point in the run and at the termination field.
3. Pulling Tension on 4-Pair UTP Cables:  Do not exceed 25 ft.lb. for 4-pair UTP cable.

E. Separation from Power Lines:  Provide following minimum separation distances between 
pathways for copper communications cables and power wiring of 480 volts or less:
1. Open or Nonmetal Communications Pathways:

a. Electric motors, fluorescent light fixtures, and unshielded power lines carrying up to 3 
kVA:  12 inches.

b. Electrical equipment and unshielded power lines carrying more than 5 kVA:  36 
inches.

c. Large electrical motors or transformers:  48 inches.

2. Grounded Metal Conduit Communications Pathways:
a. Electrical equipment and unshielded power lines carrying up to 2 kVA:  2-1/2 inches.
b. Electrical equipment and unshielded power lines carrying from 2 kVA to 5 kVA:  6 

inches.
c. Electrical equipment and unshielded power lines carrying more than 5 kVA:  12 

inches.
d. Power lines enclosed in grounded metal conduit (or equivalent shielding) carrying 

from 2 kVA to 5 kVA:  3 inches.
e. Power lines enclosed in grounded metal conduit (or equivalent shielding) carrying 

more than 5 kVA:  6 inches.
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3.4 INSTALLATION – UNSHIELDED TWISTED-PAIR TERMINATION

A. Coil cables to house cable coil without exceeding manufacturer’s bend radius.
1. In hollow wall installations where box eliminators are used, store excess wire in wall.
2. Store no more than 12 inches of UTP and 36 inches of fiber slack.
3. Loosely coil excess slack and store in ceiling above each drop location when there is not 

enough space present in outlet box to store slack cables.
B. Dress and terminate cables in accordance with ANSI/TIA-568-D.0, ANSI/TIA-D.1, BICSI TDMM, 

and manufacturer's instructions.
C. Terminate 4-pair cables on jack and patch panels using T568-B or T568-A wiring scheme.
D. Pair Untwist at Termination:  Do not exceed 12.7 mm (1/2 inch) for Cat 6 and 6.4 mm (1/4 inch) 

for Cat 6A.
E. Bend Radius of Horizontal Cables:

1. Not less than 4 times OD of UTP cables.
F. Maintain cable jacket to within 12.7 mm (1/2 inch) of termination point.
G. Neatly bundle cables and dress to their respective panels or blocks.

1. Feed each panel or block by individual bundle separated and dressed back to point of 
cable entrance into rack or frame.

3.5 INSTALLATION – RACK ELEVATION AND PATCH PANEL INSTALLATION

A. In each IDF/MDF the cables will be installed on the patch panels by the use of the cable. 
The reasoning behind this is to assist in improving security on the switch side, more 
effective cable management, and align cabling with switches for better device 
management. 
1. Smart-TV cables sequentially align on the same patch panel (Leave 4 open ports for 

growth)
2. Clock cables will sequentially align on the same patch panel (Leave 4 open ports for 

growth)
3. Security camera and Alarm cables will sequentially align on the same patch panel 

(Leave 4 open ports for growth)
4. WAP device cables will sequentially align on the same patch panel (Leave 4 open 

ports for growth)
5. Teacher drop cables will sequentially align on the same patch panel (Leave 4 open 

ports for growth)
6. Student drop cables will sequentially align on the same panel (Leave 4 open ports 

for growth)

B. Patch panels will be placed into the following order
1. 24 port patch panel at the top
2. Leave a space for 48 port Switch
3. 48 port patch panel
4. Leave a space for 48 port Switch
5. Repeat till end with 24 port patch panel at the bottom
6. In the middle of this layout of patch panel and switch put a 1U cable management 

rack
C. Note:  The IDF on the second floor in area D will have cables from both floors pulled to it. 

The first-floor cabling will be terminated in one rack and the second floor cabling in 
another. 

3.6 INSTALLATION – OPTICAL FIBER CABLES

A. Place fiber optic cables to maintain minimum cable bend radius limits specified by manufacturer 
or 15 times cable diameter, whichever is larger.

B. Use care when handling fiber optic cables.
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1. Carefully monitor pulling tension so as not to exceed limits specified by manufacturer.
C. Do not splice horizontal fiber optic cables.

3.7 FIELD QUALITY CONTROL 

A. Cables and Termination Hardware:  Test 100 percent for defects in installation and verify cabling 
system performance under installed conditions in accordance with ANSI/TIA-568-D.0.
1. Verify all pairs of each installed cable before system acceptance.
2. Defects in cabling system installation, including but not limited to cables, connectors, patch 

panels, and connector blocks shall be repaired or replaced to ensure 100 percent useable 
conductors in all cables installed.

B. Test all cables in accordance with this specification section, ANSI/TIA-568-D.2, and ANSI/TIA-
568-D.3 standards, and Berk-Tek Leviton Technologies instructions.
1. If any of these are in conflict, bring discrepancies to the attention of the Architect for 

clarification and resolution.
C. Cables, Jacks, Connecting Blocks, and Patch Panels:

1. Verify all pairs of each installed cable before system acceptance.
2. Defects in cabling system installation, including but not limited to cables, connectors, patch 

panels, and connector blocks shall be repaired or replaced to ensure 100 percent useable 
conductors in all cables installed.  

D. Testing Unshielded Twisted-Pair Cables: (NOTE: Permanent Link Test results are 
recommended and are the expected norm.)
1. Test twisted-pair copper cable links for continuity, pair reversals, shorts, opens, and 

performance as specified.
a. Additional testing is required to verify Category performance.
b. Test horizontal cabling using approved certification tester for Category 6A 

performance compliance in accordance with ANSI/TIA-568-D.2.
(NOTE: Appropriate Fluke, Agilent, Ideal, or JDSU certification testers may be used).

c. Category 6A shall conform to ANSI/TIA-568-D.2 for augmented Category 6 to 500 
MHz.

2. Follow ANSI/TIA-568-D.2.

3. Basic Tests Required:
a. Wire map.
b. Length (feet).
c. Insertion loss (dB), formerly attenuation.
d. NEXT (Near end crosstalk) (dB).
e. Return loss (dB).
f. ELFEXT (dB).
g. Propagation delay (ns).
h. Delay skew (ns).
i. PSNEXT (Power sum near-end crosstalk loss) (dB).
j. PSELFEXT (Power sum equal level far-end crosstalk loss) (dB).

4. Test Category 6A by auto test to 500 MHz.
a. Alien Crosstalk (AXT) testing and AXT test results are NOT required by Berk-Tek 

Leviton Technologies for warranty of a Category 6A system. (Note: AXT testing may 
be required by the customer, in which case these tests WOULD have to be 
performed).

5. Test Category 6 by auto test to 250 MHz.
6. Test Category 5e by auto test to 100 MHz.
7. Provide test results in approved certification testers original software format on CD, with the 

following minimum information per cable:
a. Circuit ID.
b. Information from specified basic tests required.
c. Test Result:  “Pass” or “Fail”.
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d. Date and time of test.
e. Project name.
f. NVP.
g. Software version.

8. An occasional asterisk-Pass (*Pass) will be accepted by Berk-Tek Leviton Technologies at 
the manufacturer’s discretion, but rework of these links should be done to achieve clean 
“Pass” results prior to submission of test results.

9. To receive Manufacturer’s Warranty for the project, submit software copy of test results, in 
original tester software format, to the Owner and to the Manufacturer (Leviton Network 
Solutions).

10. Submit fully functional version of tester software for use by the Owner in reviewing test 
results.

11. Report in writing to the Owner immediately, along with copy of test results, failed test 
results that cannot be remedied through re-termination (as in the case of reversed or split 
pairs).

E. Optical Fiber:
1. Testing procedures shall be in accordance with the following:

a. ANSI/TIA-568-D.3
b. ANSI/TIA-526-7
c. TIA TSB-140 
d. Encircled Flux testing per the TSB-4979 and TIA-526-14-C standard.

2. Test Equipment:  Certification tester (Note: Fluke or Agilent testers may be used).
3. Testing:

a. Test optical fibers at both 850 nm and 1300 nm wavelengths for multimode, 1310 nm 
and 1550 nm wavelengths for singlemode, end-to-end insertion loss, 
Telecommunications Room (TR) to Telecommunications Outlet (TO), 
Telecommunications Outlet (TO) to Telecommunications Room (TR).

b. Maximum insertion loss for horizontal fiber optic cables without consolidation point:  
2.0 dB.

c. Test horizontal fiber runs TR to TO, TO to TR, at wavelength of operation to desktop 
applications.

4. Submit software copy of test results, in original tester software format, to the Owner and to 
the Manufacturer (Leviton Network Solutions).

3.8 LABELING

A. Self-laminating or wrap-around style labels shall be used for horizontal cabling.
B. All labeling is to be in accordance with ANSI/TIA-606-C and manufacturer’s instructions.
C. Label horizontal cables using machine-printed label at each end of cable at approximately 12 

inches from termination point and again at approximately 48 inches from termination point.
1. Handwritten Labels:  Not acceptable.

D. Label patch panel ports and TO ports with cable identifier.
E. Labels:  

1. Owner may provide specific labeling requirements. Coordinate with the Owner.
F. Note labeling information on as-built drawings.
G. Typical Patch Panel Labeling
H. Typical Wallplate Labeling

3.9 PROTECTION
A. Protect installed communications horizontal cabling from damage during construction.

END OF SECTION 27 10 00
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SECTION 28 05 00 - GENERAL ELECTRONIC SAFETY SYSTEMS REQUIREMENTS

PART 1 – GENERAL

1.1 WORK INCLUDES

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1, apply to this Section.

B. Furnishing of all required materials, equipment, tools, scaffolding, labor, and transportation 
necessary for the complete installation of the Electronic Safety Systems as shown on the 
drawings and as specified herein.

C. Coordinate wireway, raceway, power, and outlet requirements with the builder and the 
electrical contractor.

D. Cable pathways, conduit, boxes and cable support systems shall be complete with bushings, 
de-burred, cleaned, and secure prior to installation of cable.

E. The Electronic Safety Systems Contractor shall provide and install prior to cable installation 
plastic snap in bushings at each box opening, passage through a metal stud, and at the end 
of all open conduit stubs or sleeves to protect the cabling from damage.

F. Supply in a timely manner to the electrical contractor special backboxes for installation as 
required.

G. It is the intent of the Contract Documents to provide complete installations although every 
item necessary may not be specifically mentioned or shown.

H. It is the intent of the Contract Documents to provide an extension of the existing installed 
systems interfaced with new systems, complete in every respect.

I. Provide line-by-line specification review for each Division 28 section annotated to certify 
compliance or deviation.

1.2 WORK TO BE INCLUDED BY THE ELECTRICAL CONTRACTOR IN BASE CONTRACT 
PROPOSAL

A. Provide utility services conduit as outlined on drawings as required.

B. All required conduit for accessibility to attic space.

C. Furnishing and installation of all required standard back boxes and conduit.

D. Installation of special back boxes supplied by Division 28 contractor(s).

E. Furnishing and installation of all floor boxes, surface raceways, and other wireways which are 
detailed or specified under Division 26.

F. Provide equipment-mounting boards as outlined on drawings.

G. Provide equipment grounding system, conductors, and bus bars and as outlined in Division 26.
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H. Provide 120-volt power and hook-up to equipment provided in Division 28.

I. Coordination of requirements of Division 28 with the Builder.

1.3 WORK NOT INCLUDED

A. Contractors shall make no agreement that obligates the Owner to pay any company providing 
communications, monitoring, or other services. Contractors shall not make selection, 
purchase, or installation of interconnect instruments/equipment to be used on this project.

1.4 RELATED SECTIONS

A. The conditions of the Division 0, Division 1, Division 26 requirements, and the contract 
requirements that include the General Conditions and the Supplementary Conditions apply to 
work of this division.

B. Section 26 05 34 - Provisions For Communication, Security & Safety Systems.

1.5 CODES, STANDARDS, AND THEIR ABBREVIATIONS

A. General:
1. Perform all work in strict accordance with the requirements and recommendations stated 

in the codes and standards except when requirements are exceeded by the contract 
documents.

2. In addition to the requirements outlined in other sections of the specifications the following 
standards are imposed as applicable to the work in each instance:
a. OSHA Safety and Health Regulations for Construction.
b. NFPA No. 70 National Electrical Code.
c. NESC National Electrical Safety Code, ANSI Standard C2.
d. NEiS National Electrical Installation Standards.
e. Local Codes and Ordinances.

B. Where local codes or practices exceed or conflict with the NEC, it shall be the Contractor's 
responsibility to perform the work in accordance with the local code prevailing and local 
interpretations thereof. Any such additional work shall be performed at no additional cost to 
the Owner.

C. Materials and components shall be UL listed and labeled by Underwriters Laboratories, Inc. 
for the intended use under the latest appropriate testing standard.

D. The Contractor shall obtain all permits required to commence work. Upon completion of the 
Work, the Contractor shall obtain and deliver to the Owner's Representative a Certificate of 
Inspection and Approval from the State Board of Fire Underwriters, the City of Little Elm, 
Texas, and other authorities having jurisdiction. The Contractor shall pay required permit fees.

1.6 LIST OF ASSOCIATIONS AND STANDARDS:

ADA: Americans with Disabilities Act.
ANSI: American National Standards Institute, 1430 Broadway; New York, NY 10018. 
ASTM: American Society for Testing and Materials, 1916 Race Street; Philadelphia, PA

19103.
BICSI: (RCDD5 Standards), 8610 Hidden River Parkway, Tampa, FL 33637
CBM: Certified Ballast Manufacturers Association, 2116 Keith Building; Cleveland, 

Ohio 44115.
IEEE: Institute of Electrical and Electronics Engineers, 345 East 47th Street; New 
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York, NY 10017.
ICEA: Insulated Cable Engineers Association, P.O. Box P, South Yarmouth, MA 

02664.
NEC: National Electrical Code; NFPA No. 70.
NECA: National Electrical Contractors Association, Inc., 7315 Wisconsin Ave.; 
Washington, DC 20014.
NEMA: National Electrical Manufacturers Association, 155 East 44th Street; New York, 

NY 10017.
NESC: National Electrical Safety Code, ANSI Standard C2.
NFPA: National Fire Protection Association, 60 Batterymarch Street; Boston, MA 

02110.
OSHA: Occupational Safety and Health Administration, US Department of Labor; 

Washington, DC 20402.
TAS: Texas Accessibility Standards (TAS) Article 9102.
UL: Underwriters Laboratories, Inc., 333 Pfigsten Road; Northbrook, IL 60062.

A. Nothing in the Contract Documents shall be construed to permit work not conforming to these 
codes.

B. When two or more codes or standards are applicable to the same work, then the stricter code 
or standard shall govern.

C. The date of the code or standard is that in effect on the date of issue stated on the contract 
documents, except when a particular publication date is specified.

D. The Contractor shall comply with all State, Federal, NFPA, local codes and ordinances that 
may alter any part of the plans or specifications. The Contractor shall bear all costs for 
correcting any deficiencies due to non-compliance.

E. Where local codes and ordinances are not in writing or on record but local precedence have 
been set, the Owner shall pay for any additional resulting cost.

1.7 DEFINITIONS

A. Approval: It is understood that approval must be obtained from the Architect in writing before 
proceeding with the proposed work. Approval by the Architect of any changes, submitted by 
the Contractor, will be considered as general only to aid the Contractor in expediting his work.

B. The Builder: The primary contractor engaged to oversee the construction project. They may 
be technically described as a Construction Manager, General Contractor, Managing 
Construction Contractor, et cetera.

C. The Contractor: The Contractor engaged to execute the work included a particular section 
only, although he may be technically described as a Subcontractor to the Builder. If the 
Contractor, engaged to execute said work, employs Sub-Contractors to perform various 
portions of the work included under a particular Section, they shall be held responsible for the 
execution of this work, in full conformity with Contract Document requirements. The Contractor 
shall cooperate at all times and shall be responsible for the satisfactory cooperation of his 
Subcontractors with the other Contractors on the job so that all of the various sections and 
phases of work may be properly coordinated without unnecessary delays or damage.

D. The Electrical Contractor: The Electrical Contractor shall be engaged to execute the work 
included Division 26 only.

E. PDF file or .pdf: The filename extension associated with “Portable Document Format” files, 
which are multi-platform computer files in the ISO 32000-1:2008 open standard format 
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developed and licensed by Adobe Systems. These files are a digital electronic representation 
of text, documents, images, and technical drawings in a font and color-accurate fixed-layout 
format that is platform and display resolution independent. PDF files can be electronically 
transmitted, viewed, or printed with various free PDF reader application programs, and may 
allow markups/comments with various PDF editing application programs.

F. Provide: Defined as requiring both the furnishing and installation of the item or facility 
indicated, complete in all respects and ready for operation unless otherwise specifically noted.

1.8 SCHEDULE OF VALUES, APPLICATION FOR PAYMENT

A. The Contractor shall in accordance with the General Provisions of the Contract, including 
General and Supplementary Conditions, and Division 1, complete a Schedule of Values and 
Applications for Payment. When a portion of this work separately funded, including donations 
or E-Rate, the contractor shall accommodate this in the Schedule of Values and Applications 
for Payment. For E-Rate eligible portions of this work, the contractor will be required to 
participate in the E-Rate program, comply with all E-Rate regulations, and provide billing as 
needed. The contractor shall coordinate with the Owner to file Form 471 or latter edition and/or 
other forms as may be required.

1.9 WARRANTY

A. The Contractor shall warranty his work against defective materials and workmanship for a 
period of one year from date of acceptance of the job.

B. Neither the final payment nor any provisions in Contract Documents shall relieve the 
Contractor of the responsibility for faulty materials or workmanship.

C. He shall remedy any defects due thereto, and pay for any damage to other work resulting 
there from, which shall appear within a period of one year from date of substantial completion.

D. The Owner shall give notice of observed defects with reasonable promptness.

E. This Warranty shall not be construed to include the normal maintenance of the various 
components of the system covered by these specifications.

1.10 SITE VISIT

A. Before submitting a proposal, each proposed contractor shall examine all plans and 
specifications relating to the work, shall visit the site of the project, and become fully informed 
of the extent and character of the work required, including all required utilities.

B. No consideration will be granted for any alleged misunderstanding of the materials to be 
furnished or the amount of work to be done, it being fully understood that the tender of a 
proposal carries with it the agreement to all items and conditions referred to herein, or 
indicated on the accompanying plans or required by nature of the site of which may be fairly 
implied as essential to the execution and completion of any and all parts of the work.

1.11 SUBMITTALS

A. Submittal procedures shall be per Division 1 - General Requirements.

B. Provide a complete submittal for each section as specified.
C. Submit complete submittal package within 30 calendar days after award of this work for 

approval. Equipment is not to be ordered without approval. Partial submittals are not 
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acceptable for review. Each submittal shall include a dated transmittal.

D. A submittal may be electronically transmitted in PDF file format (preferred) or paper copies 
may be provided in quantities indicated in Division 1. Paper copies shall be organized 
including index tabs in a 3-ring black binder of sufficient size.

E. Each Product data submittal shall include:
1. A cover sheet with the name and location of the project, the name, address, and 

telephone number of the Contractor, and the name, address, and telephone number of 
the submitting sub-contractor. Include on or after the cover sheet sufficient space for 
review stamps.

2. An indication of any deviations from Contract Document requirements, including 
variations and limitations. Show any revisions to equipment layout required by use of 
selected equipment.

3. A product data index and complete equipment list including for each product submitted 
for approval the manufactures name and part number, including options and selections.

4. Cut-sheets or catalog data illustrating the physical appearance, size, function, 
compatibility, standards compliance, and other relevant characteristics of each product 
on the equipment list. Indicate by prominent notation (an arrow, circle, or other means) 
on each sheet the exact product and options being submitted.

5. Submit design data, when the scope of work requires, including calculations, schematics, 
risers, sequences, or other data.

6. When the contract requires extended product warranties, submit a sample of warranty 
language.

7. Any resubmittal shall include a complete revised equipment list and any product data that 
is revised.

F. Submit shop or coordination drawings, when specified or the required for the scope of work, 
which include information that will allow to the Contractor to coordinate interdisciplinary work 
and when necessary guide the manufacturer or fabricator in producing the product. Shop or 
coordination drawings shall be specifically prepared to illustrate the submitted portion of work, 
this may require diagrams, schedules, details, and accurate to scale equipment and device 
layouts prepared using a CAD or BIM engineering drawing program.

G. The Engineer's review of submittals is only for confirmation of adherence to design of project 
and does not relieve the Contractor of final responsibility for furnishing all materials required 
for a complete working system and in complying with the Contract Documents in all respects.

1.12 PROJECT RECORD DOCUMENTS

A. The Contractor shall keep a set of plans on the job, noting daily all changes made in 
connection with the final installation including exact dimensioned locations of all new and 
uncovered existing utility piping outside the building.

B. Upon submitting his request for final payment, he shall turn over to the Architect/Engineer, for 
subsequent transmittal to the Owner revised plans showing "as installed" work.

C. In addition to the above, the Contractor shall accumulate during the jobs progress the following 
data in PDF file format (preferred) or paper copies to be turned over to the Architect/Engineer 
for checking and subsequent delivery to the Owner:
1. All warranties, guarantees, and manufacturer's directions on equipment and material 

covered by the Contract.
2. PDF file or paper copies of all Shop Drawing prints and CAD or BIM engineering drawing 

program files.
3. Any software programs, data/programming files, passwords, special interface cables, or 
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keys that may be needed to maintain or access equipment.
4. Set of operating instructions. Operating instructions shall also include recommended 

maintenance and seasonal changeover procedures.
5. Any and all other data and/or plans required during construction.
6. Repair parts lists of all major items and equipment including name, address, and 

telephone number of local supplier or agent.
7. The first page, or pages, shall have the names, addresses, and telephone numbers of 

the following:
a. Builder and all Contractors.
b. Major Equipment Suppliers
c. Submit communication systems warranties.

1.13 TRAINING

A. Upon completion of the work and at a time designated by the Architect, provide formal training 
sessions for the Owner's operating personnel to include location, operation, and maintenance 
of all Electronic Safety Systems equipment and systems.

B. See other sections for time requirements.

1.14 PLANS AND SPECIFICATIONS

A. The intent of the project drawings is to establish the types of systems and functions, but not 
to set forth each item essential to the functioning of the system.

B. Electrical drawings are generally diagrammatic and show approximate location and extent of 
work.

C. Install the work complete including minor details necessary to perform the function indicated. 
Provide Electronic Safety Systems (including all hook-ups) complete in every respect and 
ready to operate.

D. If clarification is needed, consult the Architect/Engineer.

E. Review pertinent drawings and adjust the work to conditions shown. Where discrepancies 
occur between drawings, specifications, and actual field conditions, immediately notify the 
Architect/Engineer for his interpretation.

F. The Architect/Engineer reserves the right to make any reasonable change in the location of 
any part of this work without additional cost to the Owner.

1.15 PRODUCT SUBSTITUTIONS:

A. Descriptions and details, acceptable manufacturers' names listed, and specific manufacturer 
and model number items indicated in the plans and specifications shall establish a standard 
of quality, function, and design. Manufacturers and model numbers listed "no exceptions" shall 
not be substituted without specific notice in an addendum. Otherwise, where a specific 
manufacturer's product is indicated, products of other manufacturers listed as acceptable may 
be submitted for approval based on the substitute product being, in the opinion of the 
Engineer, of equivalent or better quality than that of the product specified.

B. Proposed contractors wishing to propose systems which differ in manufacturer, features, 
functions, or operating characteristics from those outlined in these specifications must do so 
in writing to the specifying authority at least ten (10) days prior to the proposal opening.
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C. For manufacturers equipment or models other than that specified, the proposed contractor 
shall supply proof that such substitute equipment equals or exceeds the features, functions, 
performance, and quality of the specified equipment. Proposals must include detailed 
information showing all deviations from the system as specified and include relevant technical 
and cost data. This shall include a complete description of the proposed substitution, drawings, 
catalog cuts, performance data, test data, or any other data or information necessary for 
evaluation.

D. The Engineer will consider all such submittals and the Architect will issue an addendum listing 
items that the Engineer considers acceptable. Only such items as specified or approved as 
acceptable will be installed on this project.

E. Substitute products for which the proposed contractor does not obtain prior approval will not 
be considered acceptable for this project. Final approval of the alternate system shall be based 
on the decision of the Owner and Architect. Prior approval to make a proposal for this project 
does not automatically ensure the system will be an acceptable equivalent.

F. The Contractors’ proposal represents that the contract proposal price is based solely upon the 
materials, equipment, and labor described in the Contract Proposal Documents (including 
addenda, if any) and that he contemplates no substitutions or extras.

G. The manufacturer of the proposed substitute unit shall provide samples for evaluation, when 
required, at no charge and non-returnable.

H. Requests for substitution are understood to mean that the Contractor:
1. Has personally investigated the proposed substitution and determined that it is equivalent 

or superior in all respects to that specified.
2. Will provide the same guarantee for the substitution that he would for that specified.
3. Will, at no cost to the Owner, replace the substitute item with the specified product if the 

substitute item fails to perform satisfactorily.
4. After Award of the Contract, substitutions will be considered only under one or more of 

the following circumstances:
a. The substitution is required for compliance with subsequent interpretations of code 

or insurance requirements.
b. The specified product is unavailable through no fault of the Contractor.
c. The manufacturer refuses to warranty the specified products as required.
d. Subsequent information indicates that the specified product is unable to perform 

properly or to fit in the designated space.
e. In the Engineer's sole judgment, the substitution would be in the Owner's best 

interest.
f. Revisions to the electrical system caused by substitutions shall be under the 

supervision of the Engineer, at a standard hourly rate charged by the Engineer. 
Charges from the Engineer, Architect, and Electrical Contractor shall be paid by the 
Contractor originating the changes.

1.16 FUTURE USE CABLING

A. When cabling is installed for future use, it shall be identified with a tag of sufficient durability 
to withstand the environment involved.

B. Locations and Existing Conditions:
1. Location and condition of any existing equipment or services, when shown, have been 

obtained from substantially reliable sources, are shown as a general guide only, without 
guarantees as to accuracy.

2. The Contractor will examine the site, verify all requirements, service points, and 
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availability of all services required to complete this project. No consideration will be 
granted for any alleged misunderstanding of the materials and labor to be provided as 
necessitated by nature of the site including those items that may be fairly implied as 
essential to the execution and completion of any and all parts of this project.

1.17 PROTECTION OF EQUIPMENT AND MATERIALS

A. The Contractor shall take such precautions as may be necessary to protect his apparatus from 
damage.

B. This shall include the creation of all required temporary shelters to protect any apparatus 
above the floor of the construction and the covering of apparatus in the completed building 
with tarpaulins or other protective covering.

C. Failure to comply with the above to the satisfaction of the Owner's inspector will be sufficient 
cause for the rejection of the equipment in question and its complete replacement by the 
Contractor.

1.18 FINAL OBSERVATION

A. It shall be the duty of the Contractor to make a careful observation trip of the entire project, 
assuring themselves that the work on the project is ready for final acceptance before calling 
upon the Architect/Engineer to make a final observation.

B. To avoid delay of final acceptance of the work, the Contractor shall have all necessary bonds, 
warranties, receipts, affidavits, et cetera, called for in the various articles of these 
specifications, prepared and signed in advance, together with a letter of transmittal, listing 
each paper included, and shall deliver the same to the Architect/Engineer at or before the time 
of said final observation. The Contractor is cautioned to check over each bond, receipt, et 
cetera, before preparing for submission to verify that the terms check with the requirements of 
the specifications.

C. The following and other provision of Division 1 General Conditions will be required at time of 
final completion:
1. Final clean up completed.
2. All systems are fully operational, all material and devices installed.
3. As built (as installed) drawings and operations manuals.

1.19 PROHIBITED MATERIALS

A. No new asbestos, lead, or materials containing these substances shall be permitted in this 
project. The Contractor shall consult the Architect concerning these materials if their presence 
is suspected. All work in or around existing asbestos or lead materials is at the sole risk of the 
Contractor and his personnel.

1.20 CUTTING AND PATCHING

A. Notify the Builder sufficiently ahead of construction of any floors, walls, ceiling, roof, et cetera, 
of any openings that will be required for his work.

B. The Contractor shall see that all sleeves required for his work are set at proper times to avoid 
delay of the job.

C. All necessary cutting of walls, floors, partitions, ceilings, et cetera, as required for the proper 
installation of the work under this Contract shall be done at the Subcontractor or at the 
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Subcontractor's expense in a neat and workmanlike manner, and as approved by the 
Architect/Engineer.

D. Patching of openings and/or alterations shall be provided by the Electronic Safety Systems 
Subcontractor or at the Subcontractor's expense in an approved manner.

E. No joists, beams, girders, or columns shall be cut by any Contractor without first obtaining 
written permission of the Architect/Engineer.

F. All openings in firewalls and floors shall be completely sealed after installation for a completely 
airtight installation. Sealing material shall be non-combustible and UL approved. The installed 
sealing assembly shall not cause the fire rating of the penetrated structure to be decreased.

G. All openings in exterior walls shall be sealed watertight.

H. Seal voids around conduits penetrating fire-rated assemblies and partitions using fire stopping 
materials and methods in accordance with NFPA and local codes.

1.21 MANUFACTURERS' INSTRUCTIONS

A. All equipment and devices shall be installed in accordance with the drawings and 
specifications, manufacturer's instructions, and applicable codes.

B. Where specifications call for installation of a product to be in accordance with manufacturer's 
instructions and/or where manufacturer's instructions are required for installation of a product, 
it shall be the contractor's responsibility to obtain the necessary applicable manufacturer's 
instructions and install the product in accordance with the manufacturer's instructions.

C. It shall be the Contractor's responsibility to install all equipment, materials, and devices shown 
on the plans and as called out in these specifications even if manufacturer's instructions are 
absolutely unattainable.

1.22 INSTALLATION

A. Cooperation with trades of adjacent, related or affected materials or operations, and or trades 
performing continuations of this work under subsequent contracts are considered a part of this 
work. In order to effect timely and accurate placing of work and to bring together, in the proper 
and correct sequence, the work of such trades, including work provided under a Division 1 
allowance.

B. The Electronic Safety Contractor shall coordinate installation of the systems with the Builder, 
Electrical, Mechanical, and Plumbing Contractors to ensure a complete working system for 
the Owner.

C. Where required for accessibility all conduit and boxes for all Electronic Safety Systems shall 
be provided by the Electrical contractor as specified, including systems in Division 28, any and 
all allowances shall be included. Normally low voltage wiring shall run open and supported in 
accessible attic space. All low voltage wiring in exposed areas such as gyms, stages, shops, 
and field houses shall be enclosed in conduit. Coordinate with, and verify with Division 26 to 
provide required conduit and boxes at locations and heights as required.

D. Conduit, innerduct, track, or raceway shall conceal and protect wiring in exposed areas, within 
walls, through in- accessible areas, floors, chases, under slab, crawlspaces, or underground.

E. All conduit, duct, track, and raceway runs shall be spaced apart to allow for maintenance, such 
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as the installation of couplings, without disturbing adjacent pathways.

F. All work must be performed by workers skilled in their trade. The installation must be complete 
whether the work is concealed or exposed.

G. Provide stainless screw/bolt hardware wherever stainless devices are used and in potentially 
wet areas.

H. Coordinate the actual locations of devices and outlets and equipment with building features 
and mechanical equipment as indicated on architectural, structural, and mechanical drawings. 
Review with the Architect any proposed changes in outlet or equipment location. Relocation 
of devices, before installation, of up to 3 feet from the position indicated, may be directed 
without additional cost. Remove and relocate outlets placed in an unsuitable location when so 
requested by the Architect.

1.23 ADDITIONAL MATERIALS: INCLUDE IN THE BASE CONTRACT PROPOSAL

A. All costs to provide 10 additional fire alarm signals including all cable and devices as directed 
by the Architect. Conduit and standard back boxes by Division 26 Electrical Contractor.

PART 2 – PRODUCTS

A. Not Applicable

PART 3 – EXECUTION

A. Not Applicable

END OF SECTION
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SECTION 31 10 00 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Protecting existing vegetation to remain. 
2. Removing existing vegetation. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Stripping and stockpiling rock. 
6. Removing above- and below-grade site improvements. 
7. Disconnecting, capping or sealing, and abandoning site utilities in place. 
8. Temporary erosion and sedimentation control. 

B. Related Requirements: 

1. Section 01 50 00 "Temporary Facilities and Controls" for temporary erosion- and 
sedimentation-control measures. 

1.3 DEFINITIONS 

A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a naturally 
occurring soil profile, typified by less than 1 percent organic matter and few soil organisms. 

B. Surface Soil: Soil that is present at the top layer of the existing soil profile. In undisturbed areas, 
surface soil is typically called "topsoil," but in disturbed areas such as urban environments, the 
surface soil can be subsoil. 

C. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. 

D. Topsoil: Top layer of the soil profile consisting of existing native surface topsoil or existing in-
place surface soil; the zone where plant roots grow. Its appearance is generally friable, 
pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably 
free of subsoil, clay lumps, gravel, and other objects larger than 2 inches in diameter; and free 
of weeds, roots, toxic materials, or other nonsoil materials. 

E. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other 
vegetation to be protected during construction and indicated on Drawings. 

F. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected 
during construction. 

G. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 
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1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 MATERIAL OWNERSHIP 

A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from Project site. 

1.6 INFORMATIONAL SUBMITTALS 

A. Existing Conditions: Documentation of existing trees and plantings, adjoining construction, and 
site improvements that establishes preconstruction conditions that might be misconstrued as 
damage caused by site clearing. 

1. Use sufficiently detailed photographs or video recordings. 
2. Include plans and notations to indicate specific wounds and damage conditions of each 

tree or other plant designated to remain. 

B. Topsoil stripping and stockpiling program. 

C. Rock stockpiling program. 

D. Record Drawings: Identifying and accurately showing locations of capped utilities and other 
subsurface structural, electrical, and mechanical conditions. 

E. Burning: Documentation of compliance with burning requirements and permitting of authorities 
having jurisdiction. Identify location(s) and conditions under which burning will be performed. 

1.7 QUALITY ASSURANCE 

A. Topsoil Stripping and Stockpiling Program: Prepare a written program to systematically 
demonstrate the ability of personnel to properly follow procedures and handle materials and 
equipment during the Work. Include dimensioned diagrams for placement and protection of 
stockpiles. 

B. Rock Stockpiling Program: Prepare a written program to systematically demonstrate the ability 
of personnel to properly follow procedures and handle materials and equipment during the 
Work. Include dimensioned diagrams for placement and protection of stockpiles. 

C. nd protection of stockpiles. 

1.8 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed trafficways if required by Owner or 
authorities having jurisdiction. 

B. Improvements on Adjoining Property: Authority for performing site clearing indicated on property 
adjoining Owner's property will be obtained by Owner before award of Contract. 
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1. Do not proceed with work on adjoining property until directed by Architect. 

C. Salvageable Improvements: Carefully remove items indicated to be salvaged and store on 
Owner's premises where indicated. 

D. Utility Locator Service: Notify TAMU UES and Texas 811 (Did Tess/Call Before You Dig) for 
area where Project is located before site clearing. 

E. Do not commence site clearing operations until temporary erosion- and sedimentation-control 
measures are in place. 

F. Tree- and Plant-Protection Zones: Protect according to requirements in Section 01 50 00 
"Temporary Facilities and Controls" 

G. Soil Stripping, Handling, and Stockpiling: Perform only when the soil is dry or slightly moist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material: Requirements for satisfactory soil material are specified in Section 31 
20 00 "Earth Moving." 

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 
available on-site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Verify that trees, shrubs, and other vegetation to remain or to be relocated have been flagged 
and that protection zones have been identified and enclosed according to requirements in 
Section 015639 "Temporary Tree and Plant Protection." 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities 
having jurisdiction. 

B.  requirements of authorities having jurisdiction. 

C. Verify that flows of water redirected from construction areas or generated by construction 
activity do not enter or cross protection zones. 
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D. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 
until permanent vegetation has been established. 

E. Remove erosion and sedimentation controls, and restore and stabilize areas disturbed during 
removal. 

3.3 TREE AND PLANT PROTECTION 

A. Protect trees and plants remaining on-site according to requirements in Section 01 50 00 
"Temporary Facilities and Controls" 

B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that 
are damaged by construction operations according to requirements in Section 01 50 00 
"Temporary Facilities and Controls" 

3.4 EXISTING UTILITIES 

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in 
place. 

1. Arrange with TAMU UES to shut off indicated utilities. 

B. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

C. Interrupting Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or 
others, unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify Engineer not less than 48 hours in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Owner’s written permission. 

D. Excavate for and remove underground utilities indicated to be removed. 

E. Removal of underground utilities is included in earthwork sections; in applicable fire 
suppression, plumbing, HVAC, electrical, communications, electronic safety and security, and 
utilities sections; and in Section 024116 "Structure Demolition" and Section 024119 "Selective 
Demolition." 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
2. Grind down stumps and remove roots larger than 2 inches in diameter, obstructions, and 

debris to a depth of 18 inches below exposed subgrade. 
3. Use only hand methods or air spade for grubbing within protection zones. 
4. Chip removed tree branches and dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 
unless further excavation or earthwork is indicated. 
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1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and 
compact each layer to a density equal to adjacent original ground. 

3.6 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying subsoil or 
other waste materials. 

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and 
other objects larger than 2 inches in diameter; trash, debris, weeds, roots, and other 
waste materials. 

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil or other 
materials. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust 
and erosion by water. 

1. Limit height of topsoil stockpiles to 72 inches. 
2. Do not stockpile topsoil within protection zones. 
3. Dispose of surplus topsoil. Surplus topsoil is that which exceeds quantity indicated to be 

stockpiled or reused. 
4. Stockpile surplus topsoil to allow for respreading deeper topsoil. 

3.7 STOCKPILING ROCK 

A. Remove from construction area naturally formed rocks that measure more than 1 foot across in 
least dimension. Do not include excavated or crushed rock. 

1. Separate or wash off non-rock materials from rocks, including soil, clay lumps, gravel, 
and other objects larger than 2 inches in diameter; trash, debris, weeds, roots, and other 
waste materials. 

B. Stockpile rock away from edge of excavations without intermixing with other materials. Cover to 
prevent windblown debris from accumulating among rocks. 

1. Limit height of rock stockpiles to 36 inches. 
2. Do not stockpile rock within protection zones. 
3. Dispose of surplus rock. Surplus rock is that which exceeds quantity indicated to be 

stockpiled or reused. 
4. Stockpile surplus rock to allow later use by the Owner. 

3.8 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line 
of existing pavement to remain before removing adjacent existing pavement. Saw-cut 
faces vertically. 
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2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust 
coating, following coating manufacturer's written instructions. Keep paint off surfaces that 
will remain exposed. 

3.9 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property. 

B. Burning tree, shrub, and other vegetation waste is permitted according to burning requirements 
and permitting of authorities having jurisdiction. Control such burning to produce the least 
smoke or air pollutants and minimum annoyance to surrounding properties. Burning of other 
waste and debris is prohibited. 

C. bited. 

D. Separate recyclable materials produced during site clearing from other nonrecyclable materials. 
Store or stockpile without intermixing with other materials, and transport them to recycling 
facilities. Do not interfere with other Project work. 

END OF SECTION 
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SECTION 31 20 00 - EARTH MOVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Excavating and filling for rough grading the Site. 
2. Preparing subgrades for walks, pavements, and turf and grasses. 
3. Subbase course for concrete walks and pavements. 
4. Subbase course and base course for asphalt and concrete paving. 
5. Subsurface drainage backfill for walls and trenches. 
6. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

B. Related Requirements: 

1. Section 03 30 00 "Cast-in-Place Concrete" for granular course if placed over vapor 
retarder and beneath the slab-on-grade. 

2. Section 31 10 00 "Site Clearing" for site stripping, grubbing, stripping and stockpiling 
topsoil, and removal of above- and below-grade improvements and utilities. 

3. Section 31 23 19 "Dewatering" for lowering and disposing of ground water during 
construction. 

4. Section 31 50 00 "Excavation Support and Protection" for shoring, bracing, and sheet 
piling of excavations. 

1.3 UNIT PRICES 

A. Work of this Section is affected by unit prices for earth moving specified in Section 012200 "Unit 
Prices. 

1.4 DEFINITIONS 

A. Backfill: Soil material or Cement Stabilized Sand material used to fill an excavation. 

1. Initial Backfill: Backfill placed below, beside, and over pipe in a trench, including 
haunches to support sides of pipe. 

2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

B. Top Soil: Dark surface soil containing organic matter for growing vegetation 

C. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving. 

D. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 

E. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill. 
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F. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

G. Excavation: Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

1. Authorized Additional Excavation: Excavation below subgrade elevations or beyond 
indicated lines and dimensions as directed by Engineer. Authorized additional excavation 
and replacement material will be paid for according to Contract provisions for unit prices. 

2. Bulk Excavation: Excavation more than 10 feet in width and more than 30 feet in length. 
3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated 

lines and dimensions without direction by Engineer. Unauthorized excavation, as well as 
remedial work directed by Architect, shall be without additional compensation. 

H. Fill: Soil materials used to raise existing grades. 

I. Rock: Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 
of rock material 3/4 cu. yd. or more in volume that exceed a standard penetration resistance of 
100 blows/2 inches when tested by a geotechnical testing agency, according to ASTM D 1586. 

J. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or below 
the ground surface. 

K. Subbase Course: Aggregate layer placed between the subgrade and base course for hot-mix 
asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete 
pavement or a cement concrete or hot-mix asphalt walk. 

L. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill immediately 
below subbase, drainage fill, drainage course, or topsoil materials. 

M. Utilities: On-site underground pipes, conduits, ducts, and cables as well as underground 
services within buildings. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct preexcavation conference at Project site. 

1. Review methods and procedures related to earthmoving, including, but not limited to, the 
following: 

a. Personnel and equipment needed to make progress and avoid delays. 
b. Coordination of Work with utility locator service. 
c. Coordination of Work and equipment movement with the locations of tree- and 

plant-protection zones. 
d. Extent of trenching by hand or with air spade. 
e. Field quality control. 

1.6 ACTION SUBMITTALS 

A. Product Data: Submit manufacturer’s data for each type of product indicating compliance with 
the specifications regarding dimensions, thickness, weights, and materials. For each type of the 
following manufactured products required: 
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1. Cement stabilized sand mix design. 
2. Geotextiles. 
3. Warning tapes. 

B. Shop Drawings: indicate dimensions, method of field assembly, and components. 

C. Submit manufacturer’s “Certificate of Compliance”, stating that the materials furnished comply 
with this specification. 

D. Samples for Verification: For the following products, in sizes indicated below: 

1. Geotextile: 12 by 12 inches. 
2. Warning Tape: 12 inches long; of each color. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Material Test Reports: For each on-site and borrow soil material proposed for fill and backfill as 
follows: 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 698. 

C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining construction 
and site improvements, including finish surfaces that might be misconstrued as damage caused 
by earth-moving operations. Submit before earth moving begins. 

1.8 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications: Qualified according to ASTM E 329 and 
ASTM D 3740 for testing indicated. 

1.9 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth-moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

B. Improvements on Adjoining Property: Authority for performing earth moving indicated on 
property adjoining Owner's property will be obtained by Owner before award of Contract. 

1. Do not proceed with work on adjoining property until directed by Architect. 

C. Utility Locator Service: Notify TAMU UES and Texas 811 (Did Tess/Call Before You Dig) for 
area where Project is located before beginning earth-moving operations. 

D. Do not commence earth-moving operations until temporary site fencing and erosion- and 
sedimentation-control measures specified in are in place. 
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E. Do not commence earth-moving operations until plant-protection measures specified in are in 
place. 

F. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

G. Do not direct vehicle or equipment exhaust towards protection zones. 

H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 

B. Satisfactory Soils: All fill materials recommended in geotechnical report for each fill type; free of 
rock or gravel larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, 
and other deleterious matter. 

1. Select Fill Plasticity Index: 8 – 20, a max gravel content (percent retained on #4 sieve) of 
40 percent, and rocks no larger than 2 inches in their largest dimension. 

2. General Fill Plasticity Index: Maximum of 30, and shall be free of debris and organics. 

C. Unsatisfactory Soils: Soil Classification Groups GC, ML, OL, CH, MH, OH, and PT according to 
ASTM D 2487, or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 
optimum moisture content at time of compaction. 

D. Sand: ASTM C 33/C 33M; fine aggregate. 

2.2 BANK RUN SAND 

A. Materials 
1. Granular Material free of detrimental quantities of clay, debris, or organic material and 

which meet the following requirements: 
a. Maximum Liquid Limit (LL): 45 
b. Maximum Plasticity Index (PI): 15 
c. Maximum Percent Passing No. 200 Sieve: 35% 
d. Minimum Percent Passing ¾” Sieve: 100% 

2. The material shall be free slowing and when wet, shall not adhere to form a ball. 
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2.3 CEMENT STABILIZED SAND 

A. Materials 

1. Cement - Type I Portland Cement conforming to ASTM C150. 

2. Sand - Clean durable sand meeting grading requirements for fine aggregates of ASTM 
C33, and the following requirements: 
a. Classified as SW, SP, or SM by the United Soil Classification System of ASTM 

D2487. 
b. Deleterious materials: 

1) Clay lumps, ASTM C142; less than 0.5 percent. 
2) Lightweight pieces, ASTM C123; less than 5.0 percent. 
3) Organic impurities, ASTM C40; color no darker than standard color. 
4) Plasticity index of 4 or less when tested in accordance with ASTM D4318. 

c. Water: Potable water, free of oils, acids, alkalis, organic matter, or other 
deleterious substances, meeting requirements of ASTM C94. 

B. Design sand-cement mixture to produce a minimum unconfined compressive strength of 50 
pounds per square inch in 48 hours and 100 pounds per square inch in 7 days when compacted 
to 95% in accordance to ASTM D558 and when cured in accordance with ASTM D1632, and 
tested in accordance with ASTM D1633. Mix for general use shall contain a minimum of 1-½ 
sacks of cement per cubic yard. Mix for use as sanitary sewer embedment within 9 feet of 
waterlines shall contain 2.5 sacks of cement per cubic yard. Compact mix with moisture content 
between -2 to 2% above optimum. 

2.4 LIME 

A. Materials 

1. The lime to be used for stabilization shall meet with requirements of TX DOT DMS-6350, 
“Lime and Lime Slurry”. 

2. Use commercial lime slurry. 

B. The amount of lime required for stabilization will be the amount which produces a Plasticity 
Index (PI) less than 18 and a pH not less than 12.4. 

C. Testing 
1. After each final mixing, a Ph Test, Atterberg Limit test and sieve analysis shall be 

performed in accordance with Tex-101-E, Part III. 
2. Moisture and density tests shall be taken at each construction station. 

2.5 GEOTEXTILES 

A. Subsurface Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for 
subsurface drainage applications, made from polyolefins or polyesters; with elongation greater 
than 50 percent; complying with AASHTO M 288 and the following, measured per test methods 
referenced: 

B. eferenced: 

1. Survivability: Class 2; AASHTO M 288. 
2. Survivability: As follows: 
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a. Grab Tensile Strength: 157 lbf; ASTM D 4632. 
b. Sewn Seam Strength: 142 lbf; ASTM D 4632. 
c. Tear Strength: 56 lbf; ASTM D 4533. 
d. Puncture Strength: 56 lbf; ASTM D 4833. 

3. Apparent Opening Size:  No. 40 sieve, maximum; ASTM D 4751. 
4. Permittivity:  0.5 per second, minimum; ASTM D 4491. 
5. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355. 

C. Separation Geotextile: Woven geotextile fabric, manufactured for separation applications, made 
from polyolefins or polyesters; with elongation less than 50 percent; complying with 
AASHTO M 288 and the following, measured per test methods referenced: 

D. th AASHTO M 288 and the following, measured per test methods referenced: 

1. Survivability: Class 2; AASHTO M 288. 
2. Survivability: As follows: 

a. Grab Tensile Strength: 247 lbf; ASTM D 4632. 
b. Sewn Seam Strength: 222 lbf; ASTM D 4632. 
c. Tear Strength: 90 lbf; ASTM D 4533. 
d. Puncture Strength: 90 lbf; ASTM D 4833. 

3. Apparent Opening Size: No. 60 sieve, maximum; ASTM D 4751. 
4. Permittivity: 0.02 per second, minimum; ASTM D 4491. 
5. UV Stability: 50 percent after 500 hours' exposure; ASTM D 4355. 

2.6 ACCESSORIES 

A. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 
5 mils thick, continuously inscribed with a description of the utility, with metallic core encased in 
a protective jacket for corrosion protection, detectable by metal detector when tape is buried as 
indicated; APWA standard color coded as follows: 

1. Electric: Red 

2. Telephone and other communications: Orange 

3. Water: Blue 

4. Sewer: Green 

5. Gas: yellow 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth-
moving operations. 
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B. Protect and maintain erosion and sedimentation controls during earth-moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove 
temporary protection before placing subsequent materials. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas. Do not allow water to 
accumulate in excavations. Do not use excavated trenches as temporary drainage 
ditches. 

3.3 EXPLOSIVES 

A. Explosives: Do not use explosives. 

3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil 
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 

B. surface conditions encountered. Unclassified excavated materials may include rock, soil 
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction without exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
b. 12 inches outside of concrete forms at footings. 
c. 6 inches outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments. 
e. 6 inches beneath bottom of concrete slabs-on-grade. 
f. 6 inches beneath pipe in trenches and the greater of 24 inches wider than pipe or 

42 inches wide. 

3.5 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, 
and subgrades. 

3.6 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 
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B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe 
or conduit unless otherwise indicated. 

1. Clearance:   

Nominal Pipe OD, in. Minimum Trench Width, in. Parallel Pipe Clearance, in. 

< 3 12 4 

3 – 24 Pipe OD + 12 6 

> 24 – 63 Pipe OD +24 12 

 

C. Excavate and shape trench bottoms to provide uniform bearing and support of pipes and 
conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and 
for joints, fittings, and bodies of conduits. Remove projecting stones and sharp objects along 
trench subgrade. 

D. arrels of pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and 
sharp objects along trench subgrade. 

E. Trench Bottoms: Excavate trenches 6 inches deeper than bottom of pipe and conduit elevations 
to allow for bedding course. Hand-excavate for bells of pipe. 

3.7 SUBGRADE INSPECTION 

A. Notify Engineer when excavations have reached required subgrade. 

B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed. 

C. Proof-roll subgrade pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump 
truck weighing not less than 15 tons to identify soft pockets and areas of excess yielding. Do not 
proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction. Limit vehicle speed to 3 mph. 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Engineer, and replace with compacted backfill or fill as directed. 

D. Authorized additional excavation and replacement material will be paid for according to Contract 
provisions. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Engineer, without additional compensation. 

3.8 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of 
concrete foundation or footing to excavation bottom, without altering top elevation. Lean 



Gessner Engineering WFAC Blackbox Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 – Issue for Permit  June 14, 2024 

 

  

Earth Moving 
31 20 00 – 1 

  

concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by 
Engineer. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 
Engineer. 

3.9 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. 
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 

1. Stockpile soil materials a minimum 2-feet away from edge of excavations. Do not store 
within drip line of remaining trees. 

3.10 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring, bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.11 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated. Shape bedding 
course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, 
and bodies of conduits. 

C. Trenches under Footings: Backfill trenches excavated under footings and within 18 inches of 
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings. 
Concrete is specified in Section 033000 "Cast-in-Place Concrete." 

D. Backfill voids with satisfactory soil while removing shoring and bracing. 

E. Place backfill in lifts according to paragraph 3.14 of this Part. 

F. Initial Backfill: 

1. Non-Structural Areas 
a. Place and compact initial backfill of Bank Run River Sand, to a height of 6 inches 

over the pipe or conduit. 
b. Carefully compact initial backfill under pipe haunches and compact evenly up on 

both sides and along the full length of piping or conduit to avoid damage or 
displacement of piping or conduit. Coordinate backfilling with utilities testing. 
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2. Areas to be Paved and Structural Areas. Extending 5’ beyond back of curb or edge of 
pavement. 
a. Place and compact initial backfill of Bank Run River Sand, to a height of 6 inches 

over the pipe or conduit. 
b. Carefully compact initial backfill under pipe haunches and compact evenly up on 

both sides and along the full length of piping or conduit to avoid damage or 
displacement of piping or conduit. Coordinate backfilling with utilities testing. 

3. Utility Crossing Areas 
a. At locations where proposed and existing domestic water cross proposed sanitary 

sewer, place and compact initial backfill of cement stabilized sand, to a height of 
12 inches over the top most utility. The cement stabilized sand shall extend for 10 
feet in each direction along each utility from the crossing point. 

b. All utility crossing locations shall follow 30 TAC §217.53 (d) and 30 TAC §290.44 
(e)(4). 

c. Carefully compact initial backfill under pipe haunches and compact evenly up on 
both sides and along the full length of piping or conduit to avoid damage or 
displacement of piping or conduit. Coordinate backfilling with utilities testing. 

G. Final Backfill: 

1. Non-Structural Areas, Utility Crossing Areas 
a. Place and compact final backfill of Satisfactory Soil to 6 inches of final subgrade 

elevation. 
b. Place and compact soil backfill with top soil to final subgrade elevation 

2. Areas to be Paved and Structural Areas. Extending 5’ beyond back of curb or edge of 
pavement. 
a. Place and compact final backfill with Cement Stabilized Sand to pavement 

subgrade 

H. Warning Tape: Install warning tape directly above utilities as indicated, except 12 inches below 
subgrade under pavements and slabs. 

3.12 SOIL FILL 

A. Plow, scarify, bench, or break up so fill material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 

 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.13 SOIL/CEMENT STABILIZED SAND MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer, including 
cement stabilized sand, before compaction to within +/- 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 
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2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 

B. Tests shall be taken at a minimum of one test: 

1. Embankment/Fill: per every 4000 square feet and for each 12” vertically 
2. Trench: per every 200 linear feet and for each 12” vertically 
3. Crossing: per every utility and street crossing 

3.14 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for material 
compacted by heavy compaction equipment and not more than 4 inches in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations and 
uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit weight 
according to ASTM D 698 for soil and ASTM D 558 for cement stabilized sand: 

1. Under structures, steps, and pavements, scarify and recompact top 12 inches of existing 
subgrade, extending 2’ past back of curb or edge of pavement, and each layer of backfill 
or fill soil material at 98 percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 
layer of backfill or fill soil material at 98 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill soil material at 95 percent. 

4. For utility trenches in non-structural areas, compact and consolidate each layer of initial 
backfill manually and compact each layer of final satisfactory soil backfill material at 95 
percent. 

5. For utility trenches in utility crossing areas, compact each layer of initial cement sand 
backfill at 95 percent and compact each layer of final satisfactory soil backfill material at 
95 percent. 

6. For utility trenches in areas to be paved and structural areas (extending 2’ past back of 
curb or edge of pavement), compact each layer of initial and final cement stabilized sand 
backfill at 95 percent. 

D. Tests shall be taken at a minimum of one test: 

1. Embankment/Fill: per every 4000 square feet and for each 12” vertically 
2. Trench: per every 200 linear feet and for each 12” vertically 
3. Crossing: per every utility and street crossing 

3.15 GRADING 

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 
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B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. 
Finish subgrades to elevations required to achieve indicated finish elevations, within the 
following subgrade tolerances: 

1. Turf or Unpaved Areas: Plus or minus 1 inch. 
2. Walks: Plus or minus 1/2-inch. 
3. Pavements: Plus or minus 1/2-inch. 

C. Grading inside Building Lines: Finish subgrade to a tolerance of 1/2-inch when tested with a 10-
foot straightedge. 

3.16 SUBSURFACE DRAINAGE 

A. Subdrainage Pipe: Specified in Section 334600 "Subdrainage." 

B. Subsurface Drain: Place subsurface drainage geotextile around perimeter of subdrainage 
trench. Place a 6-inch course of filter material on subsurface drainage geotextile to support 
subdrainage pipe. Encase subdrainage pipe in a minimum of 12 inches of filter material, placed 
in compacted layers 6 inches thick, and wrap in subsurface drainage geotextile, overlapping 
sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according to 
ASTM D 698. 

C. Drainage Backfill: Place and compact filter material over subsurface drain, in width indicated, to 
within 12 inches of final subgrade, in compacted layers 6 inches thick. Overlay drainage backfill 
with one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according to 
ASTM D 698. 

2. Place and compact impervious fill over drainage backfill in 6-inch-thick compacted layers 
to final subgrade. 

3.17 LIME STABILIZATION 

A. Application 

1. Lime shall be spread only on that area where the first mixing operations can be 
completed during the same working day. 

2. The lime shall be spread by a pre-approved screw type spreader box, bag distribution, or 
a pre-approved truck spreader, in the manner and at the rates directed by the Engineer. 
The lime shall be distributed at a uniform rate and in such a manner as to reduce the 
scattering of the lime by wind to a minimum. Lime shall not be applied when wind 
conditions, in the opinion of the Engineer, are such that blowing lime becomes 
objectionable. A motor grader shall not be used to spread the lime. 

B. Mixing 

1. The material shall be dried or wetted as directed by the Engineer, until the proper 
moisture content has been secured. All lime shall be mixed with the material to be treated 
immediately after application of lime. During the interval of time between application and 
mixing, hydrated lime that has been exposed to the open air for a period of six (6) hours 
or more or had excessive loss due to washing or blowing will not be accepted until totally 
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reprocessed, refinished and retested. This will be done at the sole expense of the 
Contractor. 

2. The soil-lime mixture shall be sprinkled during the mixing process to provide optimum 
moisture plus four (4) percent in the mixing immediately prior to starting the compaction 
operation. 

3. The stabilized soil shall then be lightly sealed to allow for the mixture to mellow for 1 to 4 
days. The mixed material shall be kept moist during this period and traffic shall not be 
allowed on the treated portion. The moisture content of the mixture should be within, 
optimum and four percent of optimum for the compactive effort specified. 

4. After mellowing, resume mixing until a homogeneous friable mixture of material and lime 
is obtained, such that when all nonslaking aggregates retained on the 3/4" sieve are 
removed, the remainder of the material shall meet the following requirements when 
tested from the roadway in the roadway conditions by standard laboratory sieves: 
 

Sieve Percent Passing 
1-3/4” 100% 
3/4" 85% 
#4 60% 

C. Compaction 

1. Compaction of the mixture shall begin immediately after final mixing. The material shall 
be aerated or sprinkled as necessary to provide the proper moisture. Compaction shall 
begin at the bottom and shall continue until the entire depth of mixture is uniformly 
compacted. 

2. The course shall be sprinkled as required and compacted to the extent necessary to 
provide no less than ninety-eight (98) percent of the density measured by ASTM D698 at 
a moisture content between optimum and +4% wet of optimum moisture content. Grades 
shall be “blue-topped” during the compaction effort and the lime soil mixture shall be 
compacted to within 0.1 ft in cross-section and 0.1 ft in 16 ft measured longitudinally. In 
addition to the requirements specified for density, the full depth of the material shown on 
the plans shall be compacted to the extent necessary to remain firm and stable under 
construction equipment. Depth tests shall occur every 200 lf and shall be performed after 
compliance with density requirements. 

3. If the material fails to meet the density requirements, it shall be reworked as necessary to 
meet these requirements. Throughout this entire operation the shape of the course shall 
be maintained by blading, and the surface upon completion shall be smooth and in 
conformity with the typical section shown on the plans and to the established lines and 
grades. Should the material due to any reason or cause, lose the required stability, 
density and finish it shall be re-compacted, refinished and retested at the sole expense of 
the Contractor. 

D. Finishing and Curing 

E. After the lime treated material has been compacted and brought to the required lines and 
grades in accordance with the typical sections, the completed section shall then be finished by 
rolling as directed with a pneumatic or other suitable roller sufficiently light to prevent hair 
cracking. The completed section shall be moist-cured for a minimum of five (5) days before 
further courses are added or any traffic is permitted, unless otherwise directed by the Engineer. 
If the sub-grade sets up sufficiently to prevent objectionable damage from traffic, the layer may 
be opened to traffic the day following compaction, unless otherwise directed by the Engineer. 

F. Apply seals or additional courses within fourteen (14) calendar days after final compaction, 
unless otherwise directed by the Engineer. 
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3.18 CEMENT STABILIZATION 

A. The amount of cement required for stabilization will be the amount which produces a 
compressive strength of 50 psi in 48 hours and 100 psi in 7 days when compacted to 95% in 
accordance to ASTM D558 and when cured in accordance with ASTM D1632, and tested in 
accordance with ASTM D1633. Mix for general use shall contain a minimum of 1-½ sacks of 
cement per cubic yard.  Mix for use as sanitary sewer embedment within 9 feet of waterlines 
shall contain 2 sacks of cement per cubic yard.  Compact mix with moisture content between 
0% to 2% above optimum. The maximum compressive strength in 7 days shall be 400 psi.   

B. The stabilized layer shall extend 2 feet beyond the edge of pavement 

C. Testing 

1. “Cement Series” tests to identify optimum percentage of cement per Tex-120-E, Part I 
2. After each final mixing, a unconfined compressive strength test in accordance with Tex-

120-E, Part II. 
3. Moisture and density tests shall be taken at each construction station. 

D. Moisture and density tests shall be taken at each construction station. 

E. Preparation and Pulverization 

1. The roadbed shall be shaped to conform to the lines, grades and typical sections shown 
on the Plans prior to beginning any cement treatment. 

2. The material to be treated shall be spread uniformly to the required cross-section, mixed 
and pulverized so that at least 80 percent passes the No. 4 sieve. This pulverization 
requirement may be waived when the material contains a substantial amount of 
aggregate and is approved by the Engineer. 

3. The Contractor may elect to use a cutting and pulverizing machine that will process the 
material to be stabilized in-place rather than excavate and windrow. This method will be 
permitted only if a machine is provided which will insure that the material is cut uniformly 
to the proper depth and which has cutters that will plane the secondary grade to a 
uniform surface over the entire width of the cut. The machine shall provide a visible 
indication of the depth of cut at all time. If this method is used the Contractor will be 
required to roll the subgrade prior to pulverization and correct any soft or unstable areas 
as directed by the Engineer. 

F. Application and Mixing 

1. Portland cement shall be spread uniformly on the soil at the specified rate. Cement shall 
be applied only on an area where the mixing, compacting, and finishing operations can 
be completed during the same working day. 

2. The cement shall be spread by an approved spreader or by bag distribution. Cement 
distribution shall be at a uniform rate and in a manner to minimize scattering by wind. 

3. Single or multiple soil stabilizer mixers shall be used. The cement shall be dry-mixed with 
the soil prior to the addition of water. Immediately after dry-mixing, water shall be 
uniformly applied. After mixing, the cement treated soil shall be in a loose, evenly spread 
state ready for compaction. The soil and cement mixture shall not remain undisturbed for 
more than 30 minutes before compacting. 

G. Finishing and Curing 
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1. Immediately after compaction, the surface shall be bladed to a depth of 1/4 inch, 
removing all loosened materials. The loosened materials shall be disposed of at the 
Contractor's expense and at a location approved by the Engineer. The surface shall then 
be rolled with a pneumatic tire roller, adding small increments of moisture as needed 
during rolling. 

2. The completed section shall be moist cured for three (3) days or prevented from drying 
by addition of an asphaltic material at a rate of 0.10 to .030 gallons per square yard. The 
Contractor will be responsible for protecting any asphalt membrane from being picked up 
by traffic. 

3. The completed sections of soil cement may be opened immediately to local traffic and 
construction equipment, and to all traffic after the three (3) day curing period, provided 
the soil cement has hardened to prevent rutting and surface marring. 

3.19 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course and base course under pavements and walks as 
follows: 
1. Place base course material over subbase course under hot-mix asphalt pavement. 
2. Shape subbase course and base course to required crown elevations and cross-slope 

grades. 
3. Place subbase course and base course 6 inches or less in compacted thickness in a 

single layer. 
4. Place subbase course and base course that exceeds 6 inches in compacted thickness in 

layers of equal thickness, with no compacted layer more than 6 inches thick or less than 
3 inches thick. 

5. Compact subbase course and base course at optimum moisture content to required 
grades, lines, cross sections, and thickness to not less than 98 percent of maximum dry 
unit weight according to ASTM D 698. 

C. Pavement Shoulders: Place shoulders along edges of subbase course to prevent lateral 
movement. Construct shoulders, at least 24 inches wide, of satisfactory soil materials and 
compact simultaneously with each subbase layer to not less than 98 percent of maximum dry 
unit weight according to ASTM D 698. 

D. Tests shall be taken at a minimum of one test: 

1. Embankment/Fill: per every 4000 square feet and for each 12” vertically 
2. Crossing: per every utility and street crossing 

3.20 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-
on-grade as follows: 

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends. 

2. Place drainage course 6 inches or less in compacted thickness in a single layer. 
3. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
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4. Compact each layer of drainage course to required cross sections and thicknesses to not 
less than 98 percent of maximum dry unit weight according to ASTM D 698. 

C. Tests shall be taken at a minimum of one test: 

1. Embankment/Fill: per every 4000 square feet and for each 12” vertically 
2. Crossing: per every utility and street crossing 

3.21 PROTECTION 

A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep 
free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape 
and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 

3.22 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 

B. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile 
or spread soil as directed by Architect. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally 
dispose of them off Owner's property. 

END OF SECTION 
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Structural Excavation

31 23 16.16 - 1 

SECTION 31 23 16.16 - STRUCTURAL EXCAVATION

PART 1  GENERAL

1.1 SECTION INCLUDES

A Excavating for building volume below grade, footings, pile caps, slabs-on-grade, paving, site
structures, and utilities within the building.

1.2 RELATED REQUIREMENTS

A Geotechnical report; bore hole locations and findings of subsurface materials.
B Section 31 23 23.16 - Structural Fi ll :  Fill materials, filling, and compacting.

1.3 PROJECT CONDITIONS

A Verify that survey bench mark and intended elevations for the Work are as indicated.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1 PREPARATION

A Identify required lines, levels, contours, and datum locations.
B Locate, identify, and protect utilities that remain and protect from damage.

3.2 EXCAVATING

A Excavate to accommodate new structures and construction operations.
B Notify Architect/Structural Engineer of Record of unexpected subsurface conditions and

discontinue affected Work in area until notified to resume work.
C Slope banks of excavations deeper than 4 feet to angle of repose or less until shored.
D Do not interfere with 45 degree bearing splay of foundations.
E Cut utility trenches wide enough to allow inspection of installed utilities.
F Hand trim excavations.  Remove loose matter.
G Correct areas that are over-excavated and load-bearing surfaces that are disturbed;  see

Section 31 23 23.
H Grade top perimeter of excavation to prevent surface water from draining into excavation.
I Remove excavated material that is unsuitable for re-use from site.
J Remove excess excavated material from site.

3.3 FIELD QUALITY CONTROL

A See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.

B Provide for visual inspection of load-bearing excavated surfaces before placement of
foundations.

3.4 PROTECTION

A Prevent displacement of banks and keep loose soil from falling into excavation; maintain soil
stability.
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B Protect bottom of excavations and soil adjacent to and beneath foundation from freezing.
END OF SECTION
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SECTION 31 23 19 - DEWATERING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes construction dewatering. 

B. Related Requirements: 
1. Section 312000 "Earth Moving" for excavating, backfilling, site grading, and controlling 

surface-water runoff and ponding. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Verify availability of Installer's personnel, equipment, and facilities needed to make 
progress and avoid delays. 

2. Review condition of site to be dewatered including coordination with temporary erosion-
control measures and temporary controls and protections. 

3. Review geotechnical report. 
4. Review proposed site clearing and excavations. 
5. Review existing utilities and subsurface conditions. 
6. Review observation and monitoring of dewatering system. 

1.4 ACTION SUBMITTALS 

A. Shop Drawings: For dewatering system, prepared by or under the supervision of a qualified 
professional engineer. 

1. Include plans, elevations, sections, and details. 
2. Show arrangement, locations, and details of wells and well points; locations of risers, 

headers, filters, pumps, power units, and discharge lines; and means of discharge, 
control of sediment, and disposal of water. 

3. Include layouts of piezometers and flow-measuring devices for monitoring performance of 
dewatering system. 

4. Include written plan for dewatering operations including sequence of well and well-point 
placement coordinated with excavation shoring and bracings and control procedures to 
be adopted if dewatering problems arise. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Field quality-control reports. 
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C. Existing Conditions: Using photographs or video recordings, show existing conditions of 
adjacent construction and site improvements that might be misconstrued as damage caused by 
dewatering operations. Submit before Work begins. 

D. Record Drawings: Identify locations and depths of capped wells and well points and other 
abandoned-in-place dewatering equipment. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer that has specialized in design of dewatering 
systems and dewatering work. 

1.7 FIELD CONDITIONS 

A. Project-Site Information: A geotechnical report has been prepared for this Project and is 
available for information only. The opinions expressed in this report are those of a geotechnical 
engineer and represent interpretations of subsoil conditions, tests, and results of analyses 
conducted by a geotechnical engineer. Owner is not responsible for interpretations or 
conclusions drawn from this data. 

1. Make additional test borings and conduct other exploratory operations necessary for 
dewatering according to the performance requirements. 

2. The geotechnical report is referenced elsewhere in Project Manual. 

B. Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent 
existing buildings, structures, and site improvements; establish exact elevations at fixed points 
to act as benchmarks. Clearly identify benchmarks and record existing elevations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain 
dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to 
lower, control, remove, and dispose of ground water and permit excavation and construction to 
proceed on dry, stable subgrades. 

1. Design dewatering system, including comprehensive engineering analysis by a qualified 
professional engineer. 

2. Continuously monitor and maintain dewatering operations to ensure erosion control, 
stability of excavations and constructed slopes, prevention of flooding in excavation, and 
prevention of damage to subgrades and permanent structures. 

3. Prevent surface water from entering excavations by grading, dikes, or other means. 
4. Accomplish dewatering without damaging existing buildings, structures, and site 

improvements adjacent to excavation. 
5. Remove dewatering system when no longer required for construction. 

B. Regulatory Requirements: Comply with governing EPA notification regulations before beginning 
dewatering. Comply with water- and debris-disposal regulations of authorities having 
jurisdiction. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by dewatering 
operations. 

1. Prevent surface water and subsurface or ground water from entering excavations, from 
ponding on prepared subgrades, and from flooding site or surrounding area. 

2. Protect subgrades and foundation soils from softening and damage by rain or water 
accumulation. 

B. Install dewatering system to ensure minimum interference with roads, streets, walks, and other 
adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. Provide alternate 
routes around closed or obstructed traffic ways if required by authorities having 
jurisdiction. 

C. Provide temporary grading to facilitate dewatering and control of surface water. 

D. Protect and maintain temporary erosion and sedimentation controls, which are specified in 
Section 311000 "Site Clearing," during dewatering operations. 

3.2 INSTALLATION 

A. Install dewatering system utilizing wells, well points, or similar methods complete with pump 
equipment, standby power and pumps, filter material gradation, valves, appurtenances, water 
disposal, and surface-water controls. 

1. Space well points or wells at intervals required to provide sufficient dewatering. 
2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface. 

B. Place dewatering system into operation to lower water to specified levels before excavating 
below ground-water level. 

C. Provide sumps, sedimentation tanks, and other flow-control devices as required by authorities 
having jurisdiction. 

D. Provide standby equipment on-site, installed and available for immediate operation, to maintain 
dewatering on continuous basis if any part of system becomes inadequate or fails. 

3.3 OPERATION 

A. Operate system continuously until drains, sewers, and structures have been constructed and fill 
materials have been placed or until dewatering is no longer required. 

B. Operate system to lower and control ground water to permit excavation, construction of 
structures, and placement of fill materials on dry subgrades. Drain water-bearing strata above 
and below bottom of foundations, drains, sewers, and other excavations. 
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1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade 
softening, and slope instability. 

2. Reduce hydrostatic head in water-bearing strata below subgrade elevations of 
foundations, drains, sewers, and other excavations. 

3. Maintain piezometric water level a minimum of 24 inches below bottom of excavation. 

C. Dispose of water removed by dewatering in a manner that avoids endangering public health, 
property, and portions of work under construction or completed. Dispose of water and sediment 
in a manner that avoids inconvenience to others. 

D. Remove dewatering system from Project site on completion of dewatering. Plug or fill well holes 
with sand or cut off and cap wells a minimum of 36 inches below overlying construction. 

3.4 FIELD QUALITY CONTROL 

A. Observation Wells: Provide observation wells or piezometers, take measurements, and 
maintain at least the minimum number indicated; additional observation wells may be required 
by authorities having jurisdiction. 

1. Observe and record daily elevation of ground water and piezometric water levels in 
observation wells. 

2. Repair or replace, within 24 hours, observation wells that become inactive, damaged, or 
destroyed. In areas where observation wells are not functioning properly, suspend 
construction activities until reliable observations can be made. Add or remove water from 
observation-well risers to demonstrate that observation wells are functioning properly. 

3. Fill observation wells, remove piezometers, and fill holes when dewatering is completed. 

B. Survey-Work Benchmarks: Resurvey benchmarks regularly during dewatering and maintain an 
accurate log of surveyed elevations for comparison with original elevations. Promptly notify 
Architect if changes in elevations occur or if cracks, sags, or other damage is evident in 
adjacent construction. 

C. Provide continual observation to ensure that subsurface soils are not being removed by the 
dewatering operation. 

D. Prepare reports of observations. 

3.5 PROTECTION 

E. Protect and maintain dewatering system during dewatering operations. 

F. Promptly repair damages to adjacent facilities caused by dewatering. 

END OF SECTION 
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SECTION 31 23 23.16 - STRUCTURAL FILL

PART 1  GENERAL

1.1 SECTION INCLUDES

A Filling, backfilling, and compacting for building volume below grade.

1.2 RELATED REQUIREMENTS

A Geotechnical report; bore hole locations and findings of subsurface materials.
B Section 31 23 16.16 - Structtural Ex ca va:  Removal and handling of soil to be re-used.

1.3 REFERENCE STANDARDS

A ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012.

B ASTM D2487 - Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System); 2011.

1.4 SUBMITTALS

A See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B Materials Sources:  Submit name of imported materials source.
C Fill Composition Test Reports:  Results of laboratory tests on proposed and actual materials

used.
D Compaction Density Test Reports.

1.5 DELIVERY, STORAGE, AND HANDLING

A When necessary, store materials on site in advance of need.

PART 2  PRODUCTS

2.1 FILL MATERIALS

A General Fill:  Subsoil excavated on-site.
1. Graded.
2. Free of lumps larger than {CH#10000698}, rocks larger than {CH#10000699}, and debris.
3. Conforming to ASTM D2487 Group Symbol .
4. Plasticity Index (PI) maximum 20 percent, with moisture content between minus two (-2)

and plus three (+3) points of the optimum.
B Structural Fill- Fill Type Item 247, Type "A", Grade 2:  Conforming to State of Texas Highway

Department standard.
C Granular Fill- Fill Type 57 Rock:  Coarse aggregate, conforming to State of Texas Highway

Department standard.

2.2 SOURCE QUALITY CONTROL

A See Section 01 40 00 - Quality Requirements, for general requirements for testing and analysis
of soil material.
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B Where fill materials are specified by reference to a specific standard, test and analyze samples
for compliance before delivery to site.

C If tests indicate materials do not meet specified requirements, change material and retest.

PART 3  EXECUTION

3.1 EXAMINATION

A Identify required lines, levels, contours, and datum locations.

3.2 PREPARATION

A In the area occupied by the foundation , plus a distance show on the drawings, remove topsoil
including all organic materials, roots, etc. from the site per drawings.  Do not use for underfloor
fill. Remove additional material as necessary to provide minimum fill per drawings.

B The resulting surface shall be proof rolled with a sufficiently heavy roller (15 TONS) to locate
and densify weak and compressible zones.  A minimum of 6 passes of the roller is required.
 Any soft sposts shall be removed and replaced with compacted structural fill.

C The rolled subgrade shall be scarified just prior to fill placement to a minimum depth of 6" and
recompacted to a mimimum of  95% of the maximum density as determined by  ASTM D 698
compaction test, maintaining moisture content between  -1 and +3 percentage points until
covered.

3.3 FILLING

A Granular Fill:  Place and compact materials in equal continuous layers not exceeding 6 inches
compacted depth.

B Beginning at low end, build up to the bottom of the slab with structural fill.  Refer to plan for
minimum thicknesses.  NO DIRT FILL SHALL BE USED UNDER THE BUILDING
FOUNDATION.  Submit written certification of compliance with requirements above by test
preformed on field sample.

C All fill shall be placed in 8" loose horizontal lifts and compacted to a minimum of  95% of the
maximum density as detemined by  ASTM D 698 compaction test.

3.4 FILL AT SPECIFIC LOCATIONS

A Under Interior Slabs-On-Grade:
1. Use structural fill.

B At Foundation Walls and Footings:
Use general fill.

1. Fill up to subgrade elevation.
2. Compact each lift to 90 percent of maximum dry density.
3. Do not backfill against unsupported foundation walls.
4. Backfill simultaneously on each side of unsupported foundation walls until supports are in

place.
C At Foundation Walls and Footings with concrete or paving above fill:

1. Use Select Fill.
2. Fill up to subgrade elevation.
3. Compact each lift to 95 percent of maximum dry density.
4. Do not backfill against unsupported foundation walls.
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5. Backfill simultaneously on each side of unsupported foundation walls until supports are in
place.

D Over Subdrainage Piping at Foundation Perimeter and Under Slabs:
1. Drainage fill and geotextile fabric:  Section 33 46 00.
2. Cover drainage fill with structural fill or flowable fill.
3. Fill up to subgrade elevation.
4. Compact to 95 percent of maximum dry density.

E Over Buried Utility Piping, Conduits, and Duct Bank  in Trenches :
1. Bedding:  Use sand.
2. Cover with structural fill or flowable fill.
3. Fill up to subgrade elevation.
4. Compact in maximum 8 inch lifts to 95 percent of maximum dry density.

3.5 TOLERANCES

A Top Surface of General Filling:  Plus or minus 1 inch from required elevations.

3.6 FIELD QUALITY CONTROL

A See Section 01 40 00 - Quality Requirements, for general requirements for field inspection and
testing.

3.7 CLEANING

A Leave unused materials in a neat, compact stockpile.
B Remove unused stockpiled materials, leave area in a clean and neat condition.  Grade

stockpile area to prevent standing surface water.
C Leave borrow areas in a clean and neat condition.  Grade to prevent standing surface water.

END OF SECTION
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SECTION 31 50 00 - EXCAVATION SUPPORT AND PROTECTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes temporary excavation support and protection systems. 

B. Related Requirements: 

1. Section 01 32 33 "Photographic Documentation" for recording preexisting conditions and 
excavation support and protection system progress. 

2. Section 31 20 00 "Earth Moving" for excavating and backfilling and for controlling 
surface-water runoff and ponding. 

3. Section 31 23 19 "Dewatering" for dewatering excavations. 

1.3 REFERENCES/STANDARDS 

The publications listed below form a part of this Specification to the extent applicable. Except as 
modified or supplemented herein all pipe, coatings, fittings, appurtenances, and specials shall 
conform to the applicable requirements of the following standards, latest edition: 

A. American Society for Testing and Materials (ASTM) 
1. ASTM A36/A36M – Standard Specification for Carbon Structural Steel. 
2. ASTM A307 – Standard Specification for Carbon Steel Bolts and Studs, 60,000 psi 

Tensile length. 
3. ASTM A328/A328M – Standard Specification for Steel Sheet Piling. 
4. ASTM A572/A572M – Standard Specification for High-Strength Low-Alloy Columbium-

Vanadium Steels of Structural Quality. 
5. ASTM A588/A588M – Standard Specification for High-Strength Low-Alloy Structural Steel 

With 50 ksi (345 MPa) Minimum Yield Point to 4 inch (100 mm) thick. 
6. ASTM A690/A690M – Standard Specification for High-Strength Low-Alloy Steel H-Pipes 

and Sheet Piling for Use in Marine Environments. 

B. American Welding Society, Inc. (AWS) 
1. AWS D1.1 – Structural Welding Code – Steel 

C. Occupation Safety and Health Administration (OSHA) 
1. 29 CFR Part 1926 – Excavations and Applicable Subparts. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project Site. 

1. Review geotechnical report. 
2. Review existing utilities and subsurface conditions. 
3. Review coordination for interruption, shutoff, capping, and continuation of utility services. 
4. Review proposed excavations. 
5. Review proposed equipment. 



Gessner Engineering WFAC Blackbox Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 – Issue for Permit  June 14, 2024 

 

Excavation Support and Protection 
31 50 00 – 1 

6. Review monitoring of excavation support and protection system. 
7. Review coordination with waterproofing. 
8. Review abandonment or removal of excavation support and protection system. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, performance properties, and 
dimensions of individual components and profiles, and calculations for excavation 
support and protection system. 

B. Shop Drawings: For excavation support and protection system, prepared by or under the 
supervision of a qualified Professional Engineer licensed in the State of Texas. 

1. Include plans, elevations, sections, and details. 
2. Show arrangement, locations, and details of soldier piles, piling, lagging, tiebacks, 

bracing, and other components of excavation support and protection system according to 
engineering design. 

3. Indicate type and location of waterproofing. 
4. Include a written plan for excavation support and protection, including sequence of 

construction of support and protection coordinated with progress of excavation. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Registered Professional Land Surveyor and Professional Engineer 
licensed in the State of Texas. 

B. Contractor Calculations: For excavation support and protection system. Include analysis data 
signed and sealed by the qualified Professional Engineer responsible for their preparation. 

C. Existing Conditions: Using photographs or video recordings, show existing conditions of 
adjacent construction and site improvements that might be misconstrued as damage caused by 
inadequate performance of excavation support and protection systems. Submit before Work 
begins. 

D. Record Drawings: Identify locations and depths of capped utilities, abandoned-in-place support 
and protection systems, and other subsurface structural, electrical, or mechanical conditions. 

1.7 FIELD CONDITIONS 

A. Interruption of Existing Utilities: Do not interrupt any utility serving facilities occupied by Owner 
or others unless permitted under the following conditions and then only after arranging to 
provide temporary utility according to requirements indicated: 

1. Notify Owner and Engineer no fewer than forty-eight (48) hours in advance of proposed 
interruption of utility. 

2. Do not proceed with interruption of utility without Owner’s written permission. 

B. Project-Site Information: A geotechnical report has been prepared for this Project and is 
available for information only. The opinions expressed in this report are those of a Geotechnical 
Engineer and represent interpretations of subsoil conditions, tests, and results of analyses 
conducted by a Geotechnical Engineer. Owner is not responsible for interpretations or 
conclusions drawn from the data. 
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1. Make additional test borings and conduct other exploratory operations necessary for 
excavation support and protection according to the performance requirements. 

2. The geotechnical report is included elsewhere in Project Manual. 

C. Survey Work: Engage a qualified Registered Professional Land Surveyor to survey adjacent 
existing buildings, structures, and site improvements; establish exact elevations at fixed points 
to act as benchmarks. Clearly identify benchmarks and record existing elevations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Provide, design, monitor, and maintain excavation support and protection systems capable of 
supporting excavation sidewalls and of resisting earth, hydrostatic pressures, and 
superimposed and construction loads. 

1. Contractor Design: Design excavation support and protection system, including 
comprehensive Engineering analysis by a qualified licensed Professional Engineer in the 
State of Texas. 

2. Prevent surface water from entering excavations by grading, dikes, or other means. 
3. Install excavation support and protection systems without damaging existing buildings, 

structures, existing utilities, installed utilities, and site improvements adjacent to 
excavation. 

4. Continuously monitor vibrations, settlements, and movements to ensure stability of 
excavations and constructed slopes and to ensure that damage to permanent structures 
is prevented. 

2.2 MATERIALS 

A. General: Provide materials that are either new or in serviceable condition. 

B. Structural Steel: ASTM A 36/A 36M, ASTM A 690/A 690M, or ASTM A 992/A 992M. 

C. Steel Sheet Piling: ASTM A 328/A 328M, ASTM A 572/A 572M, or ASTM A 690/A 690M; with 
continuous interlocks. 

D. Trench Boxes: Steel trench Boxes to be constructed of steel conforming to ASTM A36/A36M. 
Connecting bolts used to conform to ASTM A307. Welds shall conform to the requirements of 
AWS D1.1. 

E. Wood Lagging: Lumber, mixed hardwood, nominal rough thickness of size and strength 
required for application. 

F. Timber: Trench sheeting materials shall be full size, a minimum of 2 inches in thickness, solid 
and sound, free from weakening defects such as loose knots and splits. 

G. Cast-in-Place Concrete: ACI 301, of compressive strength required for application. 

H. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed. 

I. Tiebacks: Steel bars, ASTM A 722/A 722M. 

J. Tiebacks: Steel strand, ASTM A 416/A 416M. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards that could develop 
during excavation support and protection system operations. 

1. Shore, support, and protect utilities encountered. 

B. Install excavation support and protection systems to ensure minimum interference with roads, 
streets, walks, and other adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. Provide alternate 
routes around closed or obstructed traffic ways if required by authorities having 
jurisdiction. 

C. Locate excavation support and protection systems clear of permanent construction so that 
construction and finishing of other work is not impeded. 

3.2 SOLDIER PILES AND LAGGING 

A. Install steel soldier piles before starting excavation. Extend soldier piles below excavation grade 
level to depths adequate to prevent lateral movement. Space soldier piles at regular intervals 
not to exceed allowable flexural strength of wood lagging. Accurately align exposed faces of 
flanges. 

B. Install wood lagging within flanges of soldier piles as excavation proceeds. Trim excavation as 
required to install lagging. Fill voids behind lagging with soil, and compact. 

C. Install wales horizontally at locations indicated on Drawings and secure to soldier piles. 

3.3 SHEET PILING 

A. Before starting excavation, install one-piece sheet piling lengths and tightly interlock vertical 
edges to form a continuous barrier. 

B. Accurately place the piling, using templates and guide frames unless otherwise recommended 
in writing by the sheet piling manufacturer. Limit vertical offset of adjacent sheet piling to 60 
inches. Accurately align exposed faces of sheet piling. 

C. Cut tops of sheet piling to uniform elevation at top of excavation. 

3.4 TIEBACKS 

A. Drill, install, grout, and tension tiebacks. 

B. Test load-carrying capacity of each tieback and replace and retest deficient tiebacks. 

1. Have test loading observed by a qualified professional engineer responsible for design of 
excavation support and protection system. 
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C. Maintain tiebacks in place until permanent construction is able to withstand lateral earth and 
hydrostatic pressures. 

3.5 BRACING 

A. Bracing: Locate bracing to clear columns, floor framing construction, and other permanent work. 
If necessary to move brace, install new bracing before removing original brace. 

1. Do not place bracing where it will be cast into or included in permanent concrete work 
unless otherwise approved by Architect. 

2. Install internal bracing if required to prevent spreading or distortion of braced frames. 
3. Maintain bracing until structural elements are supported by other bracing or until 

permanent construction is able to withstand lateral earth and hydrostatic pressures. 

3.6 FIELD QUALITY CONTROL 

A. Survey-Work Benchmarks: Resurvey benchmarks daily during installation of excavation support 
and protection systems, excavation progress, and for as long as excavation remains open. 
Maintain an accurate log of surveyed elevations and positions for comparison with original 
elevations and positions. Promptly notify Architect if changes in elevations or positions occur or 
if cracks, sags, or other damage is evident in adjacent construction. 

B. Supervision: 

1. Provide competent supervisory personnel at each trench while work is in progress to 
ensure Contractor’s methods, procedures, equipment and materials pertaining to the 
safety systems in this Section are sufficient to meet requirements of OSHA Standards. 

C. Inspection: 

1. The CONTRACTOR shall make daily inspection of trench safety system to ensure that 
the system meets OSHA requirements. Daily inspection shall be made by competent 
personnel. If evidence of possible cave-ins or slides is apparent, all work in the trench is 
to cease until necessary precautions have been taken to safeguard personnel entering 
trench. The CONTRACTOR shall maintain permanent record of daily inspections. 

D. Promptly correct detected bulges, breakage, or other evidence of movement to ensure that 
excavation support and protection system remains stable. 

E. tion support and protection system remains stable. 

F. Promptly repair damages to adjacent facilities caused by installation or faulty performance of 
excavation support and protection systems. 

3.7 REMOVAL AND REPAIRS 

A. Remove excavation support and protection systems when construction has progressed 
sufficiently to support excavation and earth and hydrostatic pressures. Remove in stages to 
avoid disturbing underlying soils and rock or damaging structures, pavements, facilities, and 
utilities. 

1. Remove excavation support and protection systems. 
2. Fill voids immediately with approved backfill compacted to density specified in Section 31 

20 00 "Earth Moving." 
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3. Repair or replace, as approved by Engineer, adjacent work damaged or displaced by 
removing excavation support and protection systems. 

END OF SECTION 
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SECTION 31 63 29 - DRILLED CONCRETE FOOTINGS

PART 1  GENERAL

1.1 SECTION INCLUDES

A Machine drilled shaft and belled base.
B Concrete and reinforcement.
C Casing, if required.

1.2 RELATED REQUIREMENTS

A Section 03 20 00 - Concrete Reinforcing:  Requirements for concrete reinforcement.
B Section 03 30 00 - Cast-in-Place Concrete:  Requirements for concrete.

1.3 PRICE AND PAYMENT PROCEDURES

A See Section 01 22 00 - Unit Prices, for additional unit price requirements.
B Designed Footings:

1. Design Footing Quantity:  Determined by the quantity of footings indicated in the Contract
Documents.

2. Design Footing Length:  By the linear foot measured from bearing to top of footing
elevation as indicated.

3. Footing Casings:  By the linear foot.
4. Footing Reinforcement:  By the linear foot of full footing.

C Actual Footings:
1. Actual Footing Quantity:  Determined by quantity of footings identified in the Project

Record Documents.
2. Actual Footing Length:  Determined by length of footings identified in Project Record

Documents.
D Adjustments to the Contract Sum/Price will be made if the Actual Footing Quantity or Length

differs from Design Footing Quantity or Length, based on unit prices established in the
Agreement and as follows:
1. Unit price per unit length.  To calculate cost adjustment, multiply unit price by difference

between Design Footing Length and Actual Footing Length.
E Determination of Unit Measurements:  Identified by site measurements and verified by the

Architect/Structural Engineer of Record .

1.4 REFERENCE STANDARDS

A AASHTO M 36 - Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers
and Drains; 2016 (Reapproved 2020).

B ACI 336.1 - Specification for the Construction of Drilled Piers; 2001.
C ASTM A252 - Standard Specification for Welded and Seamless Steel Pipe Piles; 2010

(Reapproved 2018).

1.5 SUBMITTALS

A See Section 01 30 00 - Administrative Requirements, for submittal procedures.
B Project Record Documents:  Record actual locations of footings, footing diameter, and footing

length.  Accurately record the following:
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1. Sizes, lengths, and locations of footings and footing groups.

1.6 QUALITY ASSURANCE

A Installer Qualifications:  Company specializing in performing the work of this section with
minimum 3 years of documented experience.

PART 2  PRODUCTS

2.1 MATERIALS

A Casing:  ASTM A 252, Grade 1; single length steel pipe, with plain ends , of diameter and wall
thickness indicated.

B Concrete Materials and Mix:  Specified in Section 03 30 00.
C Reinforcement:  Specified in Section 03 20 00; spiral wound.
D Equipment:  Appropriate for dewatering excavated shaft.

PART 3  EXECUTION

3.1 INSTALLATION

A Construct footings in accordance with ACI 336.1.
B Drill vertical pier shafts and belled bases to diameters and depths indicated.
C Place steel casings immediately after drilling. Set firmly in place. If casing is to be temporary,

install shaft liner with sufficient strength to withstand concrete pressures.
D Clean shaft and bottom of loose material.  Maintain shafts free of water.
E Allow inspection of shaft and liner prior to placement of reinforcement and concrete.
F Place reinforcing steel in accordance with Section 03 20 00.
G Place concrete in single pour, in accordance with Section 03 30 00 with equipment designed for

vertical placement of concrete.
H Progressively raise casing during concrete placement.  Do not permit top of footing to deform to

a mushroom shape due to premature removal of liner.
I Extend reinforcement for connection of caps.

3.2 TOLERANCES

A Install footings with maximum variation from location, plumbness, bottom area, diameter, and
anchorage locations as specified in ACI 336.1.

B Maximum Variation From Vertical:  1 in 240.

3.3 FIELD QUALITY CONTROL

A Field inspection and testing will be performed under provisions of Section 01 40 00.

3.4 UNACCEPTABLE FOOTINGS

A Unacceptable Footings:  Footings that fail, are placed out of position, are below elevations, or
are damaged.

B Provide additional footings or replace footings failing to conform to specified requirements.
END OF SECTION
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SECTION 32 13 13 - CONCRETE PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes Concrete Paving Including the Following: 
1. Roadways. 
2. Intersections. 
3. Curbs and gutters. 

B. Related Requirements: 

1.  Section 033053 "Miscellaneous Cast-in-Place Concrete" for general building applications 
of concrete. 

2. Section 321373 "Concrete Paving Joint Sealants" for joint sealants in expansion and 
contraction joints within concrete paving and in joints between concrete paving and 
asphalt paving or adjacent construction. 

3. Section 321723 "Pavement Markings." 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash, slag cement, and other pozzolans. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to concrete paving, including but not limited to, 
the following: 

a. Concrete mixture design. 
b. Quality control of concrete materials and concrete paving construction practices. 

2. Require representatives of each entity directly concerned with concrete paving to attend, 
including the following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete paving Subcontractor. 
e. Manufacturer's representative of stamped concrete paving system used for 

stamped detectable warnings. 
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1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Initial Selection: For each type of product, ingredient, or admixture requiring color 
selection. 

C. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified ready-mix concrete manufacturer. 

B. Material Certificates: For the following, from manufacturer: 

1. Cementitious materials. 
2. Steel reinforcement and reinforcement accessories. 
3. Fiber reinforcement. 
4. Admixtures. 
5. Curing compounds. 
6. Applied finish materials. 
7. Bonding agent or epoxy adhesive. 
8. Joint fillers. 

C. Material Test Reports: For each of the following: 

1. Aggregates:  Include service-record data indicating absence of deleterious expansion of 
concrete due to alkali-aggregate reactivity. 

D. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Stamped Detectable Warning Installer Qualifications: An employer of workers trained and 
approved by manufacturer of stamped concrete paving systems. 

B. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94 requirements for production 
facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist"). 

C. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for 
testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 
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1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified independent testing agency to perform 
preconstruction testing on concrete paving mixtures. 

1.9 FIELD CONDITIONS 

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 
construction activities. 

B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced 
strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 
and the following: 

1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature of not less 
than 50 deg F and not more than 80 deg F at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in design mixtures. 

C. Hot-Weather Concrete Placement: Comply with ACI 301 and as follows when hot-weather 
conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 95 deg F at 
time of placement. Chilled mixing water or chopped ice may be used to control 
temperature, provided water equivalent of ice is calculated in total amount of mixing 
water. Using liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap, so steel temperature will not exceed 
ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms and subgrade just before placing concrete. Keep subgrade moisture 
uniform without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless otherwise indicated. 

2.2 FORMS 

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials 
to provide full-depth, continuous, straight, and smooth exposed surfaces. 

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less. Do not 
use notched and bent forms. 

B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, 
or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete 
surfaces. 

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615, Grade 60; deformed. 
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B. Joint Dowel Bars: ASTM A 615, Grade 60 plain-steel bars; zinc coated (galvanized) after 
fabrication according to ASTM A 767, Class I coating. Cut bars true to length with ends square 
and free of burrs. 

C. Tie Bars: ASTM A 615, Grade 60; deformed. 

D. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars, welded-wire reinforcement, and dowels in place. Manufacture bar 
supports according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast 
concrete of greater compressive strength than concrete specified, and as follows: 

E. compressive strength than concrete specified, and as follows: 

1. Equip wire bar supports with sand plates or horizontal runners where base material will 
not support chair legs. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated 
wire bar supports. 

F. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating, compatible with epoxy coating on 
reinforcement. 

2.4 CONCRETE MATERIALS 

A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and 
source throughout Project: 

1. Portland Cement: ASTM C 150, gray portland cement Type I/II. 
2. Fly Ash: ASTM C 618, Class C. 
3. Slag Cement: ASTM C 989, Grade 100 or 120. 
4. Blended Hydraulic Cement: ASTM C 595, Type IL, Portland-limestone cement. 

B. Normal-Weight Aggregates: ASTM C 33, Class 4S, uniformly graded. Provide aggregates from 
a single source with documented service-record data of at least 10 years' satisfactory service in 
similar paving applications and service conditions using similar aggregates and cementitious 
materials. 

1. Maximum Coarse-Aggregate Size:  1-1/2 inches nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

C. Air-Entraining Admixture: ASTM C 260. 

D. Chemical Admixtures: Admixtures certified by manufacturer to be compatible with other 
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of 
cementitious material. 

1. Water-Reducing Admixture: ASTM C 494, Type A. 
2. Retarding Admixture: ASTM C 494, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017, Type II. 

E. Water: Potable and complying with ASTM C 94. 
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2.5 CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. dry. 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Water: Potable. 

D. Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for application 
to fresh concrete. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. BASF Corporation; Construction Systems. 
b. Sika Corporation. 
c. W. R. Meadows, Inc. 

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 
dissipating. 

F.  

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Anti-Hydro International, Inc. 
b. W. R. Meadows, Inc. 

G. White, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 2, Class B, 
dissipating. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

a. Anti-Hydro International, Inc. 
b. W. R. Meadows, Inc. 

2.6 RELATED MATERIALS 

A. Joint Fillers: 
1. Asphalt-saturated cellulosic fiber in preformed strips meeting ASTM D 1751. 
2. Polypropylene joint filler plank meeting ASTM D 1751, ASTM D 8139, and ASTM D 545. 

B. Slip-Resistive Aggregate Finish: Factory-graded, packaged, rustproof, nonglazing, abrasive 
aggregate of fused aluminum-oxide granules or crushed emery aggregate containing not less 
than 50 percent aluminum oxide and not less than 20 percent ferric oxide; unaffected by 
freezing, moisture, and cleaning materials. 
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C. Bonding Agent: ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene. 

D. Epoxy-Bonding Adhesive: ASTM C 881, two-component epoxy resin capable of humid curing 
and bonding to damp surfaces; of class suitable for application temperature, of grade complying 
with requirements, and of the following types: 

1.  Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to 
hardened concrete. 

E. Chemical Surface Retarder: Water-soluble, liquid, set retarder with color dye, for horizontal 
concrete surface application, capable of temporarily delaying final hardening of concrete to a 
depth of 1/8 to 1/4 inch. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Sika Corporation. 

2.7 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of 
normal-weight concrete, and as determined by either laboratory trial mixtures or field 
experience. 

1. Use a qualified independent testing agency for preparing and reporting proposed 
concrete design mixtures for the trial batch method. 

2. When automatic machine placement is used, determine design mixtures and obtain 
laboratory test results that comply with or exceed requirements. 

B. Cementitious Materials:  Use fly ash, pozzolan, slag cement, and silica fume as needed to 
reduce the total amount of portland cement, which would otherwise be used, by not less than 40 
percent.  Limit percentage, by weight, of cementitious materials other than portland cement in 
concrete as follows: 

1. Fly Ash or Pozzolan: 25 percent. 
2. Slag Cement: 50 percent. 
3. Combined Fly Ash or Pozzolan, and Slag Cement: 50 percent, with fly ash or pozzolan 

not exceeding 25 percent. 

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight 
concrete at point of placement having an air content as follows: 

1. Air Content:  4-1/2 percent plus or minus 1-1/2 percent for 1-1/2-inch nominal maximum 
aggregate size. 

2. Air Content:  4-1/2 percent plus or minus 1-1/2 percent for 1-inch nominal maximum 
aggregate size. 

3. Air Content:  5 percent plus or minus 1-1/2 percent for 3/4-inch nominal maximum 
aggregate size. 

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 
cement. 
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E. Chemical Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use plasticizing and retarding admixture in concrete as required for placement and 
workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

F. Concrete Mixtures: Normal-weight concrete. 

1. Compressive Strength (28 Days):  4000 psi or as indicated at 28 days. 
2. Maximum W/C Ratio at Point of Placement: 0.45. 
3. Slump Limit:  5 inches, plus or minus 1 inch. 

2.8 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94. Furnish batch certificates for each batch discharged and used in the Work. 

1. When air temperature is between 85 and 95 deg F, reduce mixing and delivery time from 
1-1/2 hours to 75 minutes; when air temperature is above 95 deg F, reduce mixing and 
delivery time to 60 minutes. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94. Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For concrete batches of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but 
not more than 5 minutes after ingredients are in mixer, before any part of batch is 
released. 

2. For concrete batches larger than 1 cu. yd., increase mixing time by 15 seconds for each 
additional 1 cu. yd.. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mixture type, mixing time, quantity, and amount of 
water added. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 
dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of 
excess yielding. 

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction. Limit 
vehicle speed to 3 mph. 

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing 
not less than 15 tons. 

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 
inch according to requirements in Section 312000 "Earth Moving." 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing concrete. 

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required 
lines, grades, and elevations. Install forms to allow continuous progress of work and so forms 
can remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from 
concrete without damage. 

3.4 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 
concrete placement. Maintain minimum cover to reinforcement. 

D. Epoxy-Coated Reinforcement: Use epoxy-coated steel wire ties to fasten epoxy-coated 
reinforcement. Repair cut and damaged epoxy coatings with epoxy repair coating according to 
ASTM D 3963. 

E. Install fabricated bar mats in lengths as long as practicable. Handle units to keep them flat and 
free of distortions. Straighten bends, kinks, and other irregularities, or replace units as required 
before placement. Set mats for a minimum 2-inch overlap of adjacent mats. 

3.5 JOINTS 

A. General: Form construction, isolation, and contraction joints and tool edges true to line, with 
faces perpendicular to surface plane of concrete. Construct transverse joints at right angles to 
centerline unless otherwise indicated. 

1. When joining existing paving, place transverse joints to align with previously placed joints 
unless otherwise indicated. 

B. Construction Joints: Set construction joints at side and end terminations of paving and at 
locations where paving operations are stopped for more than one-half hour unless paving 
terminates at isolation joints. 

1. Continue steel reinforcement across construction joints unless otherwise indicated. Do 
not continue reinforcement through sides of paving strips unless otherwise indicated. 

2. Provide tie bars at sides of paving strips where indicated. 
3. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys 

unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete. 
4. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. 

Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to 
one side of joint. 
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C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete curbs, 
catch basins, manholes, inlets, structures, other fixed objects, and where indicated. 

1. Locate expansion joints at intervals of as indicated. 
2. Extend joint fillers full width and depth of joint. 
3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if 

joint sealant is indicated. 
4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated. 
5. Furnish joint fillers in one-piece lengths. Where more than one length is required, lace or 

clip joint-filler sections together. 
6. During concrete placement, protect top edge of joint filler with metal, plastic, or other 

temporary preformed cap. Remove protective cap after concrete has been placed on 
both sides of joint. 

D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into areas as 
indicated. Construct contraction joints for a depth equal to at least one-fourth of the concrete 
thickness, as follows, to match jointing of existing adjacent concrete paving: 

1. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades. Cut 1/8-inch- wide joints into concrete when cutting 
action will not tear, abrade, or otherwise damage surface and before developing random 
contraction cracks. 

a. Tolerance: Ensure that sawed joints are within 3 inches either way from centers of 
dowels. 

2. Doweled Contraction Joints: Install dowel bars and support assemblies at joints where 
indicated. Lubricate or coat with asphalt one-half of dowel length to prevent concrete 
bonding to one side of joint. 

E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 
edging tool to a 3/8-inch radius. Repeat tooling of edges after applying surface 
finishes. Eliminate edging-tool marks on concrete surfaces. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 
items to be embedded or cast-in. 

B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing 
concrete. Do not place concrete on frozen surfaces. 

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not 
place concrete around manholes or other structures until they are at required finish elevation 
and alignment. 

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete. 

E. Do not add water to concrete during delivery or at Project site. Do not add water to fresh 
concrete after testing. 

F. Deposit and spread concrete in a continuous operation between transverse joints. Do not push 
or drag concrete into place or use vibrators to move concrete into place. 



Gessner Engineering WFAC Blackbox Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 – Issue for Permit  June 14, 2024 

 

 

Concrete Paving 
32 13 13 – 1 

 

G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented 
by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an 
internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms. 
Use only square-faced shovels for hand spreading and consolidation. Consolidate with 
care to prevent dislocating reinforcement, dowels, and joint devices. 

H. Screed paving surface with a straightedge and strike off. 

I. Commence initial floating using bull floats or darbies to impart an open-textured and uniform 
surface plane before excess moisture or bleedwater appears on the surface. Do not further 
disturb concrete surfaces before beginning finishing operations or spreading surface treatments. 

J. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs and 
gutters to required cross section, lines, grades, finish, and jointing. 

K. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to 
required thickness, lines, grades, finish, and jointing. 

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of 
slip-form paving machine during operations. 

3.7 FLOAT FINISHING 

A. General: Do not add water to concrete surfaces during finishing operations. 

B. Float Finish: Begin the second floating operation when bleedwater sheen has disappeared and 
concrete surface has stiffened sufficiently to permit operations. Float surface with power-driven 
floats or by hand floating if area is small or inaccessible to power units. Finish surfaces to true 
planes. Cut down high spots and fill low spots. Refloat surface immediately to uniform granular 
texture. 
1. Medium-to-Fine-Textured Broom Finish: Draw a soft-bristle broom across float-finished 

concrete surface, perpendicular to line of traffic, to provide a uniform, fine-line texture. 

3.8 CONCRETE PROTECTION AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy 
conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations. Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from concrete 
surface. 

E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing 
compound, or a combination of these as follows: 
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1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover, 
placed in widest practicable width, with sides and ends lapped at least 12 inches, and 
sealed by waterproof tape or adhesive. Immediately repair any holes or tears occurring 
during installation or curing period, using cover material and waterproof tape. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 
within three hours after initial application. Maintain continuity of coating, and repair 
damage during curing period. 

3.9 PAVING TOLERANCES 

A. Comply with tolerances in ACI 117 and as follows: 

1. Elevation: 3/4 inch. 
2. Thickness: Plus 3/8 inch, minus 1/4 inch. 
3. Surface: Gap below 10-feet- long; unleveled straightedge not to exceed 1/8 inch. 
4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 inch per 12 

inches of tie bar. 
5. Lateral Alignment and Spacing of Dowels: 1 inch. 
6. Vertical Alignment of Dowels: 1/4 inch. 
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 1/4 inch per 

12 inches of dowel. 
8. Joint Spacing: 3 inches. 
9. Contraction Joint Depth: Plus 1/4 inch, no minus. 
10. Joint Width: Plus 1/8 inch, no minus. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained 
according to ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency: Obtain at least one composite sample for each 75 cu. yd. or fraction 
thereof of each concrete mixture placed each day. 

a. When frequency of testing will provide fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

2. Slump: ASTM C 143; one test at point of placement for each composite sample, but not 
less than one test for each day's pour of each concrete mixture. Perform additional tests 
when concrete consistency appears to change. 

3. Air Content: ASTM C 231, pressure method; one test for each composite sample, but not 
less than one test for each day's pour of each concrete mixture. 
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4. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40 deg F 
and below and when it is 80 deg F and above, and one test for each composite sample. 

5. Compression Test Specimens: ASTM C 31; cast and laboratory cure one set of three 
standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests: ASTM C 39; test one specimen at seven days and two 
specimens at 28 days. 

a. A compressive-strength test shall be the average compressive strength from two 
specimens obtained from same composite sample and tested at 28 days. 

C. Strength of each concrete mixture will be satisfactory if average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no 
compressive-strength test value falls below specified compressive strength by more than 500 
psi. 

D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor 
within 48 hours of testing. Reports of compressive-strength tests shall contain Project 
identification name and number, date of concrete placement, name of concrete testing and 
inspecting agency, location of concrete batch in Work, design compressive strength at 28 days, 
concrete mixture proportions and materials, compressive breaking strength, and type of break 
for both 7- and 28-day tests. 

E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

F.  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but 
will not be used as sole basis for approval or rejection of concrete. 

G. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when 
test results indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Architect. 

H. Concrete paving will be considered defective if it does not pass tests and inspections. 

I. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

J. Prepare test and inspection reports. 

3.11 REPAIR AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 
comply with requirements in this Section. Remove work in complete sections from joint to joint 
unless otherwise approved by Architect. 

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks 
or defective areas. Fill drilled core holes in satisfactory paving areas with portland cement 
concrete bonded to paving with epoxy adhesive. 

C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after 
placement. When construction traffic is permitted, maintain paving as clean as possible by 
removing surface stains and spillage of materials as they occur. 
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D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep 
paving not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 
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SECTION 32 13 73 - CONCRETE PAVING JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Cold-applied joint sealants. 
2. Integrated Cap System 

 

B. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: For each kind and color of joint sealant required, provide Samples with 
joint sealants in 1/2-inch- wide joints formed between two 6-inch- long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants. 

C. Paving-Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Certificates: For each type of joint sealant and accessory. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and 
approved by manufacturer. 

B. Product Testing: Test joint sealants using a qualified testing agency. 

1.6 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-
sealant manufacturer or are below 40 deg F. 
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2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility: Provide materials that are compatible with one another and with joint substrates 
under conditions of service and application, as demonstrated by joint-sealant manufacturer, 
based on testing and field experience. 

2.2 COLD-APPLIED JOINT SEALANTS 

A. Single-Component, Self-Leveling, Silicone Joint Sealant: ASTM D 5893, Type SL. 

B. Single Component, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C 920, Type S, 
Grade P, Class 25, for Use T. 

2.3 INTEGRATED CAP SYSTEM 

A. Integrated expansion board cap water stop system for ¾” expansion board. 

1. G-Seal by Greenstreak, Inc. 
2. Earthshield by JP Specialties, Inc. 
3. EB-CAP Waterstop by Westec 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints to receive joint sealants, with Installer present, for compliance with requirements 
for joint configuration, installation tolerances, and other conditions affecting joint-sealant 
performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately to 
comply with joint-sealant manufacturer's written instructions. 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 
joint sealant, including dust, old joint sealants, oil, grease, waterproofing, water 
repellents, water, surface dirt, and frost. 

B. Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint-
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior 
experience. Apply primer to comply with joint-sealant manufacturer's written instructions. 
Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 
surfaces. 
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3.3 INSTALLATION OF JOINT SEALANTS 

A. Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated unless more stringent requirements apply. 

B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of 
joint sealants as applicable to materials, applications, and conditions. 

C. Install joint-sealant backings to support joint sealants during application and at position required 
to produce cross-sectional shapes and depths of installed sealants relative to joint widths that 
allow optimum sealant movement capability. 

1. Do not leave gaps between ends of joint-sealant backings. 
2. Do not stretch, twist, puncture, or tear joint-sealant backings. 
3. Remove absorbent joint-sealant backings that have become wet before sealant 

application and replace them with dry materials. 

D. Install joint sealants immediately following backing installation, using proven techniques that 
comply with the following: 

1. Place joint sealants so they fully contact joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

E. Tooling of Nonsag Joint Sealants: Immediately after joint-sealant application and before 
skinning or curing begins, tool sealants according to the following requirements to form smooth, 
uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and 
adhesion of sealant with sides of joint: 

1. Remove excess joint sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do 

not discolor sealants or adjacent surfaces. 

F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions unless 
otherwise indicated. 

3.4 CLEANING AND PROTECTION 

A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning materials 
approved in writing by joint-sealant manufacturers. 

B. Protect joint sealants, during and after curing period, from contact with contaminating 
substances and from damage resulting from construction operations or other causes so 
sealants are without deterioration or damage at time of Substantial Completion. If, despite such 
protection, damage or deterioration occurs, cut out and remove damaged or deteriorated joint 
sealants immediately and replace with joint sealant so installations in repaired areas are 
indistinguishable from the original work. 

3.5 PAVING-JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Joints within concrete paving. 

1. Joint Location: 
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a. Expansion and isolation joints in concrete paving. 
b. Contraction joints in concrete paving. 
c. Other joints as indicated. 

2. Joint Sealant: Single-component, nonsag, silicone joint sealant, Single-component, self-
leveling, silicone joint sealant, and Single component, pourable, urethane, elastomeric 
joint sealant. 

3. Joint-Sealant Color:  As approved by Architect. 

B. Joint-Sealant Application: Joints within concrete paving and between concrete and asphalt 
paving. 

1. Joint Location: 

a. Joints between concrete and asphalt paving. 
b. Joints between concrete curbs and asphalt paving. 
c. Other joints as indicated. 

2. Joint-Sealant Color:  As approved by Architect. 

END OF SECTION 
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SECTION 32 17 23 - PAVEMENT MARKINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes painted markings applied to asphalt and concrete pavement. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to marking pavement including, but not limited 
to, the following: 

a. Pavement aging period before application of pavement markings. 
b. Review requirements for protecting pavement markings, including restriction of 

traffic during installation period. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include technical data and tested physical and performance properties. 

B. Shop Drawings: For pavement markings. 

1. Indicate pavement markings, colors, lane separations, defined parking spaces, and 
dimensions to adjacent work. 

2. Indicate, with international symbol of accessibility, spaces allocated for people with 
disabilities. 

C. Samples: For each exposed product and for each color and texture specified; on rigid backing, 
8 inches square. 

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with materials, workmanship, and other applicable 
requirements of Texas MUTCD for pavement-marking work. 

1. Measurement and payment provisions and safety program submittals included in 
standard specifications do not apply to this Section. 
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1.6 FIELD CONDITIONS 

A. Environmental Limitations: Proceed with pavement marking only on clean, dry surfaces and at a 
minimum ambient or surface temperature of 40 deg F for alkyd materials and 55 deg F for 
water-based materials, and not exceeding 95 deg F. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Conco Paints. 

2. Dow Chemical Company (The). 

3. PPG Architectural Coatings. 

4. Rust-Oleum Corporation; a subsidiary of RPM International, Inc. 

2.2 PAVEMENT-MARKING PAINT 

A. Pavement-Marking Paint: Alkyd-resin type, lead and chromate free, ready mixed, complying 
with AASHTO M 248, Type S; colors complying with FS TT-P-1952. 

1. Color: White, Yellow, and As indicated. 

B. Pavement-Marking Paint: MPI #32, alkyd traffic-marking paint. 

1. Color: White, Yellow, and As indicated. 

C. Pavement-Marking Paint: Latex, waterborne emulsion, lead and chromate free, ready mixed, 
complying with FS TT-P-1952, Type II, with drying time of less than 45 minutes. 

1. Color: White, Yellow, and As indicated. 

D. Pavement-Marking Paint: MPI #97, latex traffic-marking paint. 

1. Color: White, Yellow, and As indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that pavement is dry and in suitable condition to begin pavement marking according to 
manufacturer's written instructions. 

B. Proceed with pavement marking only after unsatisfactory conditions have been corrected. 
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3.2 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 
with Architect. 

B. Allow paving to age for a minimum of 30 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 
indicated, with uniform, straight edges. Apply at manufacturer's recommended rates to provide 
a minimum wet film thickness of 15 mils. 

1. Apply graphic symbols and lettering with paint-resistant, die-cut stencils, firmly secured to 
pavement. Mask an extended area beyond edges of each stencil to prevent paint 
application beyond the stencil. Apply paint so that it cannot run beneath the stencil. 

3.3 PROTECTING AND CLEANING 

A. Protect pavement markings from damage and wear during remainder of construction period. 

B. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

END OF SECTION  



Gessner Engineering WFAC Blackbox Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 – Issue for Permit  June 14, 2024 

 

 

Common Work Results for Utilities 
33 05 00 – 1 

 

SECTION 33 05 00 - COMMON WORK RESULTS FOR UTILITIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Identification devices. 
2. Grout. 
3. Flowable fill. 
4. Piped utility demolition. 
5. Piping system common requirements. 
6. Equipment installation common requirements. 
7. Concrete bases. 

B. Related Requirements 
1. Section 02 41 19 "Selective Demolition" for general demolition requirements and 

procedures. 
2. Section 03 30 00 “Cast-In-Place Concrete” for blocking and fitting support 
3. Section 22 11 13 “Facility Water Distribution Piping” 
4. Section 22 13 13 “Facility Sanitary Sewer” 
5. Section 31 20 00 “Earth Moving” for excavating, trenching, and backfilling 
6. Section 31 23 19 “Dewatering” for lowering and disposing of ground water during 

construction. 
7. Section 31 50 00 “Excavation Support and Protection” for shoring, bracing, and sheet 

piling excavations. 

1.3 DEFINITIONS 

A. Exposed Installations: Exposed to view outdoors or subject to outdoor ambient temperatures 
and weather conditions. 

B. Concealed Installations: Concealed from view and protected from weather conditions and 
physical contact by building occupants but subject to outdoor ambient temperatures. Examples 
include installations within unheated shelters. 

C. ABS: Acrylonitrile-butadiene-styrene plastic. 

D. CPVC: Chlorinated polyvinyl chloride plastic. 

E. PE: Polyethylene plastic. 

F. PVC: Polyvinyl chloride plastic. 

1.4 ACTION SUBMITTALS 

A. Product Data: Submit manufacturer’s data for each type of product indicating compliance with 
the specifications regarding dimensions, thickness, weights, and materials. 
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B. Mix Design 

C. Shop Drawings: indicate dimensions, method of field assembly, and components. 

D. Manufacturers recommended fusion/connection procedures for the products 

E. Submit manufacturer’s “Certificate of Compliance”, stating that the materials furnished comply 
with this specification. 

1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Steel Support Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

B. Steel Piping Welding: Qualify processes and operators according to ASME Boiler and Pressure 
Vessel Code: Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles of 
identification devices. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through shipping, 
storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 
moisture. 

B. Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending. 

1.8 COORDINATION 

A. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed. 

B. Coordinate installation of identifying devices after completing covering and painting if devices 
are applied to surfaces. 

C. Coordinate size and location of concrete bases. Formwork, reinforcement, and concrete 
requirements are specified in Section 033000 "Cast-in-Place Concrete.". 

PART 2 - PRODUCTS 

2.1 IDENTIFICATION DEVICES 

A. Detectable Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 
5 mils thick, continuously inscribed with a description of the utility, with metallic core encased in 
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a protective jacket for corrosion protection, detectable by metal detector when tape is buried as 
indicated; APWA standard color coded as follows: 

1. Electric: Red 

2. Telephone and other communications: Orange 

3. Water: Blue 

4. Sewer: Green 

5. Gas: Yellow 

2.2 GROUT 

A. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout. 

1. Characteristics: Post hardening, volume adjusting, nonstaining, noncorrosive, 
nongaseous, and recommended for interior and exterior applications. 

2. Design Mix: 500-psi, 28-day compressive strength. 
3. Packaging: Premixed and factory packaged. 

2.3 FLOWABLE FILL 

A. Description: Low-strength-concrete, flowable-slurry mix. 

1. Cement: ASTM C 150, Type I, portland. 
2. Density:  115- to 145-lb/cu. ft.. 
3. Aggregates: ASTM C 33, natural sand, fine and crushed gravel or stone, coarse. 
4. Aggregates: ASTM C 33, natural sand, fine. 
5. Admixture: ASTM C 618, fly-ash mineral. 
6. Water: Comply with ASTM C 94/C 94M. 
7. Strength:  100 to 200 psig at 28 days. 

PART 3 - EXECUTION 

3.1 PIPED UTILITY DEMOLITION 

A. Refer to Section 02 41 19 "Selective Demolition" for general demolition requirements and 
procedures. 

B. Disconnect, demolish, and remove piped utility systems, equipment, and components indicated 
to be removed. 

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or 
plug remaining piping with same or compatible piping material. 

2. Piping to Be Abandoned in Place: Drain piping. Fill abandoned piping with flowable fill, 
and cap or plug piping with same or concrete bulkheads. 

3. Equipment to Be Removed: Disconnect and cap services and remove equipment. 
4. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, 

clean, and store equipment; when appropriate, reinstall, reconnect, and make 
operational. 

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 
equipment and deliver to Owner. 



Gessner Engineering WFAC Blackbox Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 – Issue for Permit  June 14, 2024 

 

 

Common Work Results for Utilities 
33 05 00 – 1 

 

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, 
remove damaged or unserviceable portions and replace with new products of equal capacity 
and quality. 

3.2 PIPING INSTALLATION 

A. Install piping according to the following requirements and utilities Sections specifying piping 
systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 
systems. Indicated locations and arrangements were used to size pipe and calculate friction 
loss, expansion, pump sizing, and other design considerations. Install piping as indicated unless 
deviations to layout are approved on the Coordination Drawings. 

C. Install piping to permit valve servicing. 

D. Install piping at indicated slopes. 

E. Install piping free of sags and bends. 

F. Install fittings for changes in direction and branch connections. 

G. Select system components with pressure rating equal to or greater than system operating 
pressure. 

3.3 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and utilities Sections specifying 
piping systems. 

B. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

D. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged. Do not use pipe sections that have cracked or open welds. 

E. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article. 

F. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads. 

G. Grooved Joints: Assemble joints with grooved-end pipe coupling with coupling housing, gasket, 
lubricant, and bolts according to coupling and fitting manufacturer's written instructions. 
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H. Soldered Joints: Apply ASTM B 813 water-flushable flux, unless otherwise indicated, to tube 
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-
free solder alloy (0.20 percent maximum lead content) complying with ASTM B 32. 

I. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 
Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

J. Pressure-Sealed Joints: Assemble joints for plain-end copper tube and mechanical pressure 
seal fitting with proprietary crimping tool to according to fitting manufacturer's written 
instructions. 

K. Plastic Piping Heat-Fusion Joints: Clean and dry joining surfaces by wiping with clean cloth or 
paper towels. Join according to ASTM D 2657. 

1. Plain-End PE Pipe and Fittings: Use butt fusion or electrofusion 
2. Plain-End PE Pipe and Valves: Flange Adaptor. 

L. Bonded Joints: Prepare pipe ends and fittings, apply adhesive, and join according to pipe 
manufacturer's written instructions. 

3.4 GROUTING 

A. Mix and install grout for equipment base bearing surfaces, pump and other equipment base 
plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 
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SECTION 33 14 16 - SITE WATER UTILITY DISTRIBUTION PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Water-distribution piping and related components for combined water service and fire-

service mains. 
2. Pipe-laying 
3. Coupling 
4. Fittings 
5. Valves and valve boxes 
6. Combination Air Release Valves 
7. Fire Hydrants 
8. Wet connections 
9. Testing 

B. Related Requirements 
1. Section 03 30 00 “Cast-In-Place Concrete” for blocking and fitting support 
2. Section 31 20 00 “Earth Moving” for excavating, trenching, and backfilling 
3. Section 31 23 19 “Dewatering” for lowering and disposing of ground water during 

construction. 
4. Section 31 50 00 “Excavation Support and Protection” for shoring, bracing, and sheet 

piling excavations. 
5. Section 33 05 00 “Common Work Results for Utilities” 

C. Utility-furnished products include water meters that will be furnished to the site, ready for 
installation. 

1.3 REFERENCES/STANDARDS 

The publications listed below form a part of this Specification to the extent applicable. Except as 
modified or supplemented herein all pipe, coatings, fittings, appurtenances, and specials shall 
conform to the applicable requirements of the following standards, latest edition: 

A. American Society for Testing and Materials (ASTM) 
1. ASTM D2657 – Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings. 
2. ASTM D2774 – Standard Practice for Underground Installation of Thermoplastic 

Pressure Piping. 
3. ASTM D2837 – Standard Test Method for Obtaining Hydrostatic Design Basis for 

Thermoplastic Pipe Materials. 
4. ASTM D3261 – Standard Specification for Butt Heat Fusion Polyethylene (PE) plastic 

fittings for PE Plastic Pipe and Tubing. 
5. ASTM D3350 – Standard Specification for Polyethylene Plastics Pipe and Fittings 

Material. 
6. ASTM F1055 – Standard Specification for Electrofusion Type Polyethylene Fittings for 

Outside Diameter Controlled Polyethylene Pipe and Tubing. 
7. ASTM F1056 – Standard Practice for Electrofusion Joining Polyolefin Pipe and Fittings. 
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8. ASTM F2164 – Standard Practice for Field Leak Testing of Polyethylene (PE) Piping 
Systems Using Hydrostatic Pressure 

9. ASTM F2206 – Standard Specification for Fabricated Fittings of Butt-Fused Polyethylene 
(PE) Plastic Pipe, Fittings, Sheet Stock, Plastic Stock, or Block Stock. 

B. American Water Works Association (AWWA) 
1. AWWA C104 – Cement-Mortar Lining for Ductile Iron Pipe and Fittings for Water 
2. AWWA C105 – Polyethylene Encasement for Ductile Iron Pipe Systems 
3. AWWA C111 – Rubber-Gasket Joints for Ductile Iron Pressure Pipe and Fittings 
4. AWWA C115 – Flanged Ductile Iron Pipe with Threaded Flanges 
5. AWWA C116 – Protective Fusion Bonded Epoxy Coatings for the Interior and Exterior 

Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Services 
6. AWWA C153 – ANSI Standard for Ductile-Iron Compact Fittings, 3 inch through 64 inch. 
7. AWWA C207 – Steel Pipe Flanges for Waterworks Service, 4 inch through 144 inch. 
8. AWWA C512 – Air-release, Air/Vacuum, and Combination Air Vales for Waterworks 

Service. 
9. AWWA C515 – Reduced-Wall, Resilient Seated Gate Valves for Water Supply Service 
10. AWWA C651 – Disinfecting Water Mains. 
11. AWWA C906 – AWWA Standard for Polyethylene (PE) Pressure Pipe and Fittings, 4 inch 

through 63 inch, for Water Distribution and Transmission. 
12. AWWA M55 – PE Pipe Design and Installation 

C. American National Standards Institute (ANSI) 
1. ANSI B16.1 – Cast Iron Pipe Flanges and Flanged Fittings 

D. National Sanitary Foundation (NSF) 
1. NSF/ANSI Standard 14 – Plastics Piping System Components and Related Materials 
2. NSF/ANSI Standard 61 – Drinking Water System Components 

E. Plastics Pipe Institute (PPI) 
1. PPI TR-3 – Policies and Procedures for Developing Hydrostatic Design Basis (HDB), 

Strength Design Basis (SDB), Pressure Design Basis (PDB), and Minimum Required 
Strengths (MRS) for Thermoplastics Piping Materials for Pipe. 

2. PPI TR-4 – PPI Listing of Hydrostatic Design Basis (HDB), Strength Design Basis (SDB), 
Pressure Design Basis (PDB), and Minimum Required Strengths (MRS) for 
Thermoplastics Piping Materials for Pipe. 

3. PPI TR-33 – Generic Butt Fusion Joining Procedure for Polyethylene Gas Pipe. 
4. PPI TR-41 – Generic Saddle Fusion Joining Procedure for Polyethylene Gas Piping. 

F. Texas Commission on Environmental Quality (TCEQ) 
1. 30 TAC 290 Subchapter D – Rules and Regulations for Public Water Systems. 

1.4 DEFINITIONS 

A. EPDM: Ethylene propylene diene terpolymer rubber. 

B. LLDPE: Linear, low-density polyethylene plastic. 

C. PA: Polyamide (nylon) plastic. 

D. PE: Polyethylene plastic. 

E. PP: Polypropylene plastic. 
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F. PVC: Polyvinyl chloride plastic. 

G. RTRF: Reinforced thermosetting resin (fiberglass) fittings. 

H. RTRP: Reinforced thermosetting resin (fiberglass) pipe. 

1.5 ACTION SUBMITTALS 

A. Product Data: Submit manufacturer’s data for each type of product indicating compliance with 
the specifications regarding dimensions, thickness, weights, and materials. 

B. Shop Drawings: indicate dimensions, method of field assembly, and components. 

C. Manufacturers recommended fusion/connection procedures for the products 

D. Submit manufacturer’s “Certificate of Compliance”, stating that the materials furnished comply 
with this specification. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For water valves and specialties to include in emergency, 
operation, and maintenance manuals. 

B. Testing and Bacteriologic reports 

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with requirements of utility company supplying water. Include tapping of water 
mains and backflow prevention. 

2. Comply with rules and regulations of the Texas Comission of Environmental Quality 
(TCEQ) 30 TAC 290  for potable-water-service piping, including materials, installation, 
testing, and disinfection. 

3. Comply with standards of authorities having jurisdiction for fire-suppression water-service 
piping, including materials, hose threads, installation, and testing. 

B. Manufacturers shall have a quality management system that is certified to ISO 9001 be an 
accredited, certifying body. 

C. Pipe, tubing, and fittings shall be homogenous throughout and free of visible cracks, holes, 
foreign inclusions, blisters, dents, or other injurious defects. 

D. Piping materials shall be permanently marked to identify size, dimension ratio, pressure class, 
material, and the manufacturer’s production code per AWWA C906. Marking shall be heat 
stamped indent print and shall remain legible under normal handling and installation practices. 

E. Fittings shall be marked on the body or hub. Marking shall be in accordance with the applicable 
standard depending upon the fitting type. Mechanical fittings shall be marked with size, body 
material designation code, pressure rating and the Manufacture’s name or trademark. 

F. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-
service-main products. 



Gessner Engineering WFAC Blackbox Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 – Issue for Permit  June 14, 2024 

 

 

Site Water Utility Distribution Piping 
33 14 16 – 1 

 

G. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve 
and hydrant supervision for fire-service-main piping for fire suppression. 

1. NSF Compliance: Comply with NSF 61 Annex G for materials for water-service piping 
and specialties for domestic water. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport: Prepare piping, valves including fire hydrants, fabrications, and 
appurtenances according to the following: 

1. All components shall be prepared for shipment to afford maximum protection from normal 
hazards of transportation and all the components to reach the Site in an undamaged 
condition. 

2. Deliver piping with factory-applied end caps. Maintain end caps through shipping, 
storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, 
and moisture. 

3. Ensure that valves including fire hydrants and appurtenances are dry and internally 
protected against rust and corrosion. 

4. Protect valves including fire hydrants and appurtenances against damage to threaded 
ends and flange faces. 

5. Set valves in best position for handling. Set valves closed to prevent rattling. 

B. During Unloading: Use precautions for piping, valves including fire hydrants, fabrications, and 
appurtenances according to the following: 

1. Each manufacturer’s recommendations for their product. 
2. Prior to unloading, inspect all products for damage and report to manufacturer and 

remove from site. 
3. Appropriate unloading and handling equipment of adequate capacity shall be used to 

unload delivery trucks. 
4. Only properly trained personnel should operate unloading and handling equipment. 
5. Components shall not be pushed or dumped off the delivery vehicle or dropped. 

C. During Storage: Use precautions for piping, valves including fire hydrants, fabrications, and 
appurtenances according to the following: 

1. Each manufacturer’s recommendations for their product 
2. Pipe, fittings, fabrications, and appurtenances shall be separated so that they do not bear 

against each other. 
3. All components shall be supported off of the ground by cribs, pallets, dunnage, or stulls. 
4. Do not remove end protectors unless necessary for inspection; then reinstall for storage. 
5. Protect from weather. Store indoors, if required, and maintain temperature higher than 

ambient dew-point temperature. Support off the ground or pavement in watertight 
enclosures when outdoor storage is necessary. 

6. Store plastic piping protected from direct sunlight. 
7. Protect piping, flanges, fittings, fabrications, and appurtenances from moisture and dirt. 

D. Handling: 

1. Follow manufacturer’s recommendations when handling their product 
2. Use sling to handle valves and fire hydrants if size requires handling by crane or lift. Rig 

valves to avoid damage to exposed parts. 
3. Avoid placing slings where they will bear against outlets or fittings. 
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4. Do not use handwheels, stems, stub outs, outlets, or fittings as lifting or rigging points. 

1.9 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary water-distribution service according to requirements indicated: 

1. Notify Engineer, Construction Manager, and Owner no fewer than forty-eight (48) hours 
in advance of proposed interruption of service. 

2. Do not proceed with interruption of water-distribution service without Owner's written 
permission. 

1.10 COORDINATION 

A. Coordinate all connections with UES. 

B. Notify Engineer and Owner no fewer than forty-eight (48) hours in advance of proposed 
connections. 

C. Do not proceed with the proposed connection inside the water tower service yard without 
Owner’s written permission. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Soft Copper Tube: ASTM B 88, Type K, water tube. 

1. Copper, Solder-Joint Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, 
wrought-copper, solder-joint pressure type. Furnish only wrought-copper fittings if 
indicated. 

2. Copper, Pressure-Seal Fittings: 
a. NPS 2 and Smaller: Wrought-copper fitting with EPDM O-ring seal in each end. 
b. NPS 2-1/2 to NPS 4: Bronze fitting with stainless-steel grip ring and EPDM O-ring 

seal in each end.  

2.2 PE PIPE AND FITTINGS 

A. PE, AWWA Pipe: AWWA C906, DR 11; with a minimum PE material designation number of 
PE4710 required to give a pressure rating not less than 125psig. Resin used in the extrusion of 
water polyethylene pipe shall conform to ASTM D3350 Cell classification PE445574C. 

1. All water pipe shall be black with blue stripe. 

B. PE, AWWA Fittings: AWWA C906, butt-fusion and electrofusion type, with DR number matching 
pipe and a minimum PE material designation number of PE4710 required to give a pressure 
rating not less than equal to the connecting pipes. Resin used in the molding or fabrication of 
water polyethylene fittings shall conform to ASTM D3350 Cell Classification PE445574C. 

1. Pipe stock used to manufacturer fabricated fittings shall meet requirements of AWWA 
C906 and meet the material designation number of PE4710 
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2. Butt Fusion Fittings shall meet the requirements of ASTM D3261 and be marked in 
accordance to ASTM F2206. 

3. Electrofusion Fittings shall meet the requirements of ASTM F1055 and be marked in 
accordance to ASTM F1055. 

4. Fabricated bend and tee fittings shall have a minimum of 3 segments. 
5. Fabricated bend fittings over 45 degrees through 90 degrees shall have a minimum of 4 

segments. 
6. Field fabricated fittings are not permitted. 

2.3 SPECIAL PIPE FITTINGS 

A. PE Flanged Adaptors 

1. Flange Adaptors shall have a material designation number of PE4710 made with a resin 
conforming to ASTM D3350 Cell Classification PE445574C. 

2. Flanged Adaptors shall be made to ASTM D3261, or ASTM F2206 if machined. 
3. The outside diameter of Flanges shall be based on Iron Pipe Size (IPS). 
4. Flanged Adaptors shall have a pressure rating equal to the pipe unless otherwise 

specified on the plans. 
5. Markings for molded or machined Flanged Adaptors shall be in accordance to ASTM 

D3261. 
6. Backup ring shall be AWWA C207 Class D, epoxy-coated steel or stainless steel. 
7. Flange Bolts and nuts shall be 316 stainless steel. 

B. PE Mechanical Joint (MJ) Adaptor 

1. MJ Adaptors shall have a material designation number of PE4710 made with a resin 
conforming to ASTM D3350 Cell Classification PE445574C. 

2. MJ Adaptors shall be made to ASTM D3261, or ASTM F2206 if machined. 
3. MJ Adaptors shall be based on Iron Pipe Size by Ductile Iron Pipe Size (IPS x DIPS). 
4. MJ Adaptors shall have a pressure rating equal to the pipe unless otherwise specified on 

the plans. 
5. Markings for molded or machined MJ Adaptors shall be in accordance to ASTM D3261. 
6. Metal gland for MJ Adaptor shall be AWWA C153. 
7. Bolts and nuts for mechanical joints shall be of a high strength corrosion resistant low 

alloy steel and conform to AWWA C111. 
8. The MJ Adaptor connection shall provide a fully self-restrained joint and shall not require 

additional restraint. 

2.4 JOINING AND JOINING MATERIALS 

A. Plastic Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping system 
manufacturer, unless otherwise indicated. 

B. Refer to Section 33 05 00 "Common Work Results for Utilities" for commonly used joining 
materials. 

2.5 GATE VALVES 

A. AWWA, Gate Valves: 

1. Acceptable Manufactures:  
a. American Flow Control Series 2500 
b. Clow Model No. 2638 
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c. Approved Equal 

2. Nonrising-Stem, Resilient-Seated Gate Valves: 

a. Description: ductile-iron body and bonnet; with cast-iron gate, resilient seat, bronze 
stem, and stem nut. Brass nut is not allowed. 

1) Standard: AWWA C515. 
2) Minimum Pressure Rating: 250 psig. 
3) End Connections: Flanged. 
4) Interior Coating: Complying with AWWA C550. 

3. Valves shall be installed in a vertical position 
4. Gate valves shall be installed seated on a 12-inch x 12-inch x 4-inch solid concrete block. 
5. All valves shall be square nut operated and opened by turning to the left (counter 

clockwise). Operator nuts shall be 2-inch square. 

2.6 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Tapping-Sleeve Assemblies: 

1. Description: Sleeve and valve compatible with drilling machine. 

a. Standard: MSS SP-60. 
b. Tapping Sleeve: Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve 

with flanged outlet for new branch connection. Include sleeve matching size and 
type of pipe material being tapped and with recessed flange for branch valve. 

c. Valve: AWWA, cast-iron, nonrising-stem, resilient-seated gate valve with one 
raised face flange mating tapping-sleeve flange. 

B. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, adjustable 
extension of length required for depth of burial of valve, plug with lettering "WATER," and 
bottom section with base that fits over valve and with a barrel approximately 5 inches in 
diameter. Concrete valve box collars (24-inch x 24-inch x 6-inch) shall be installed with each 
gate valve. 

1. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to operate 
deepest buried valve, and socket matching valve operating nut. 

C. Operator extension shafts are required on all valves when the operating nut is over 2-feet below 
finished grade. Extension shaft is to bring the operating nut to within 1-foot of the top of the 
valve box. Extension shaft shall have a centering collar placed directly below the operating nut 
and shall be bolted to the valve operating nut with stainless steel set screw. The extension shaft 
shall be stainless steel. 

D. Indicator Posts: UL 789, FMG-approved, vertical-type, cast-iron body with operating wrench, 
extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve. 

2.7 RELIEF VALVES 

A. Combination Air Valves: 

1. Acceptable Manufactures:  
a. Val-Matic Model 202C.2 
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2. Description: Float-operated, hydromechanical device to automatically release 
accumulated air or to admit air. 

a. Standard: AWWA C512. 
b. Pressure Rating:  250 psi. 
c. Body Material:  Cast iron. 
d. Trim Material: Stainless steel 
e. Inlet and Outlet Size: 2-inch 
f. Orifice Size: 3/32-inch 

2.8 FIRE HYDRANTS 

A. Dry-Barrel Fire Hydrants: 

1. Acceptable Manufactures: 
a. American Flow Control 5-1/4” B-84-B 

2. Description: Freestanding, with one 5” Storz and two NSH 2-1/2 outlets, 5-1/4-inch main 
valve, drain valve, and NPS 6 mechanical-joint inlet. Include interior coating according to 
AWWA C550. Hydrant shall have cast-iron body, compression-type valve opening 
against pressure and closing with pressure. 

a. Standard: AWWA C502. 
b. Pressure Rating: 250 psig tested to 500 psig hydrostatic pressure. 
c. Operating and Cap Nuts: Non-rising, Pentagon, 1-1/2 inches from point to flat as 

base of nut; bronze. 
d. Direction of Opening: Open hydrant valve by turning operating nut to left or 

counterclockwise. 
e. Exterior Finish: Red alkyd-gloss enamel paint, unless otherwise indicated. 
f. Color: Coordinate with owner on paint color prior to submittal. 

3. Hydrants shall be traffic-model type having upper and lower barrels joined approximately 
2-inches above the ground line by a separated and breakable “swivel” flange providing 
260 degree rotation of the upper barrel for proper nozzle facing. This flange must employ 
not less than eight bolts. 

2.9 FIRE DEPARTMENT CONNECTIONS 

A. Fire Department Connections: 
1. Description: Freestanding, with cast-bronze body, matching local fire department hose 

thread. Include lugged caps, gaskets, and chains; lugged swivel connection and drop 
clapper for each hose-connection inlet; sleeve; and signage. 
a. Standard: NFPA 13, NFPA 13R, NFPA 14; Annex D of the “Texas A&M University 

Supplemental Design, Installation, and Acceptance Guide for Fire and Life Safety 
Systems”, latest edition. 

b. Connections: 
1) Supply lines of 4” or greater: Single 5” Storz fire department connection with 

Knox StorzGuard Cap (Model 5002) 
2) Supply lines smaller than 4”: Two NSH 2-1/2” with Knox Caps (Model 3043) 

c. Finish Including Sleeve:  Polished bronze. 
d. Remote FDC signage shall be red with white letters not less than 6” high and not 

less than a 1” stroke. Wording shall indicate building number, “AUTO SPKR” 
and/or “STANDPIPE”, and floors served by FDC. Coordinate with MEP, Architect, 
and EH&S. 
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e. Attached FDCs shall be red with white letters not less than 6” high and not less 
than a 1” stroke. Wording shall be “FDC”. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Section 312000 "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING INSTALLATION 

A. Water-Main Connection: Tap water main according to requirements of water utility company and 
of size and in location indicated. 

B. Comply with NFPA 24 for fire-service-main piping materials and installation. 

1. Install PE corrosion-protection encasement according to ASTM A 674 or AWWA C105. 
2. Install copper tube and fittings according to CDA's "Copper Tube Handbook." 

C. Install PE, AWWA pipe and fittings according to ASTM D 2774 and AWWA M55. 

D. Bury piping with depth of cover over top at least 36-inches, and according to the following: 

1. Under Driveways: With at least 48 inches cover over top. 
2. Under Railroad Tracks: With at least 48 inches cover over top. 

E. Install piping by tunneling or jacking, or combination of both, under streets and other 
obstructions that cannot be disturbed. 

F. Extend water-service piping and connect to water-supply source and building-water-piping 
systems at outside face of building wall in locations and pipe sizes indicated. 

1. Terminate water-service piping at building wall until building-water-piping systems are 
installed. Terminate piping with caps, plugs, or flanges as required for piping material. 
Make connections to building-water-piping systems when those systems are installed. 

G. Sleeves are specified in Section 220517 "Sleeves and Sleeve Seals for Plumbing Piping." 

H. Mechanical sleeve seals are specified in Section 220517 "Sleeves and Sleeve Seals for 
Plumbing Piping." 

I. Install underground piping with restrained joints at horizontal and vertical changes in direction. 
Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and other supports. 

3.3 JOINT CONSTRUCTION 

A. See Section 330500 "Common Work Results for Utilities" for basic piping joint construction. 

B. Make pipe joints according to the following: 

1. PE Piping, butt-fusion or electrofusion: Use joining materials and methods according to 
AWWA C906, AWWA M55, and according to fitting manufacturer's written instructions. 
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C. All fusion joints shall be prepared using a data logging system. Each joint shall be uniquely 
identified with a permanent marker. The data log shall include:  

 
1. Operators’ initials. 
2. Date and time of fusing.  
3. Pre-heat temperature and duration (if used) 
4. Fusing pressures, temperatures, and duration.  
5. Ambient air temperature.  
6. Geo-reference for location of fused joint. This geo-reference shall be updated after the 

completion of laying the pipe.  

3.4 ANCHORAGE INSTALLATION 

A. Anchorage, General: Install water-distribution piping with restrained joints. Anchorages and 
restrained-joint types that may be used include the following: 

1. Concrete thrust blocks. 
2. Locking mechanical joints. 
3. Set-screw mechanical retainer glands. 
4. Bolted flanged joints. 
5. Heat-fused joints. 
 

B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches. 

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed 
ferrous anchorage devices. 

3.5 VALVE INSTALLATION 

A. AWWA Gate Valves: Comply with AWWA C600 and AWWA M44. Install each underground 
valve with stem pointing up and with valve box.  

B. Relief Valves: Comply with AWWA C512. Install aboveground with shutoff valve on inlet. 

3.6 FIRE HYDRANT INSTALLATION 

A. General: Install each fire hydrant with separate gate valve in supply pipe, anchor with restrained 
joints or thrust blocks, and support in upright position. 

B. AWWA Fire Hydrants: Comply with AWWA M17. 

3.7 FIRE DEPARTMENT CONNECTION INSTALLATION 

A. A. Install ball drip valves at each check valve for fire department connection to mains.  

B. B. Install protective pipe bollards on two sides of each fire department connection.   

3.8 FIELD QUALITY CONTROL 

A. Piping Tests: Conduct piping tests before joints are covered and after concrete thrust blocks 
have hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to 
stabilize system. Use only potable water. 
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B. Prepare reports of testing activities. 

3.9 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench for 
underground water-distribution piping. Locate below finished grade, directly over piping. 
Underground warning tapes are specified in Section 312000 "Earth Moving." 

B. Install electrically continuous trace wire with access points as described below to be used for 
locating pipe with an electronic pipe locator after installation. 

1. Tracer wire to be 14 gauge minimum solid copper with thermoplastic insulation 
recommended for direct burial. Each trace wire access point to be composed of one 
Copperhead® SnakePit® Magnetized Tracer Box, Traffic Rated, Test and Monitoring 
Station or per-approved equal installed in each 24-inch x 24-inch x 6-inch concrete pad. 

2. Trace wire access points shall in general be no more than five-hundred (500) feet and at 
every proposed 24” x 24” x 6” concrete valve box collar. Concentrations of multiple 
proposed valves near pipe intersections, i.e. tees or crosses, may require more than one 
access point assembly in each concrete valve box collar. Trace wire access points shall 
be within public right-of-way or public utility easements. 

3. Trace wire shall be installed on all water mains. The wire shall be installed in such a 
manner as to be able to properly trace all water mains and/or sewer force mains without 
loss or deterioration of signal or without the transmitted signal migrating off the tracer wire 

4. Trace wire shall be installed in the same trench and inside bored holes and casing with 
pipe during pipe installation. It shall be secured to the pipe as required to insure that the 
wire remains adjacent to the pipe. 

5. Tracer wire shall be laid flat. The wire shall be protected from damage during the 
execution of the works. No breaks or cuts in the tracer wire or tracer wire insulation shall 
be permitted. At water service saddles, the tracer wire shall not be allowed to be placed 
between the saddle and the water main. 

3.10 CLOSING ABANDONED WATER DISTRIBUTION SYSTEM PIPING 

A. Abandoned Piping to Section 33 05 00 “Common Work Results for Utilities” 

B. Backfill to grade according to Section 31 20 00 "Earth Moving." 

3.11 HYDROSTATIC TESTING, CLEANING, AND DISINFECTING 

A. Test and perform all disinfection in sections. 

B. Hydrostatic Tests: Test at not less than 150 psi for one hour, or per manufacturer’s 
recommendations or jurisdictional requirements, whichever is more stringent. 

1. The Contractor shall provide all necessary taps and equipment to complete this section. 

2. Hydrostatic testing shall take place prior to placement of pavement. 

3. Fill the restrained test section completely with potable water per manufacturers 
recommendations. A fill rate of 10-feet per minute axial velocity is suggested per PPI TN-
46. After filling, allow time for the system to reach thermal equilibrium and allow for any 
dissolved air to exit the system air vents. Provide venting as necessary. 
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4. Initial Expansion Phase: Gradulaly pressurize the test section to 10-psi greater than test 
pressure and add make-up water as necessary to maintain pressure for four (4) hours. 
Additional potable water will be required to maintain pressure due to expansion of the 
pipe. The amount of additional potable water will vary because of non-linear expansion of 
the pipe. If pressure cannot be attained, or if there is an unreasonable time to reach 
pressure, there may be faults such as excessive leakage, entrapped air, open valves, or 
the pressurizing equipment may be inadequately sized. Correct faults before continuing. 

5. Test Phase: Immediately following the initial expansion phase, reduce pressure to test 
pressure and stop adding potable water. Monitor the pressure for 1 hour. Pressure must 
be maintained for 1 hour within 5% of test pressure. 

6. Depressurize the test section by reducing pressure or releasing test liquid at a controlled 
rate. Sudden depressurization can cause a water hammer. 

C. Clean and disinfect water-distribution piping as follows: 

1. The Contractor shall provide all necessary taps, equipment, and chemicals to complete 
this section. 

2. Flush new water-distribution piping systems and parts of existing systems that have been 
altered, extended, or repaired before use. 
a. The flushing velocity shall be greater than 2.5 feet per second. Continue flushing 

until dirty water does not appear at outlet. 

3. Disinfecting procedure described in AWWA C651. 

 
4. Final Flushing 

a. After the applicable retention period, the heavily chlorinated water shall be flushed 
from the main until the chlorine concentration in the water leaving the main is less 
than three milligrams per liter (3 mg/1). Chlorine residual determination shall be 
made by the Inspector to ascertain that the heavily chlorinated water has been 
removed from the pipeline. 
 

5. Bacteriologic Tests 
a. Before the water main is placed in service, a sample or samples shall be collected 

from points designated by the Inspector and tested for bacteriologic quality. This 
sample shall be collected 24 hours after final flushing. The test shall show the 
absence of coliform organisms before the water main may be placed in service. At 
least one (1) sample per one thousand (1000) feet of new line or portion thereof 
shall be taken. Sampling shall be supervised by the Inspector. Samples shall be 
submitted by the city to a TCEQ approved laboratory and/or County Health 
Department for analysis. 

b. Samples of bacteriologic analysis shall be collected in sterile bottles obtained from 
the Brazos County Health Department. Samples shall be collected at points 
specified by the Engineer. 

c. A suggested sampling tap consists of a standard corporation cock installed in the 
main with a copper tube gooseneck assembly. After samples have been collected, 
the gooseneck assembly may be removed and retained for future use. 

 
6. Repetition of procedure 

a. If the initial disinfection fails to produce samples with no coliform present, the 
contractor shall re-disinfect the line following the procedures stated in 695.04 of 
this specification until samples indicating no coliform present have been obtained. 
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When the samples indicate no coliform present and the Engineer has received 
original copies of the test report, the main may be placed in service. 

D. Prepare reports of hydrostatic testing, flushing, and disinfecting activities. 

END OF SECTION 
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SECTION 33 31 13 - SITE SANITARY SEWERAGE GRAVITY PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. HDPE pipe and fittings. 
2. PVC pipe and fittings. 
3. Cleanouts. 
4. Manholes. 
5. Concrete. 
6. Closing Abandoned Sanitary Sewer Systems 
7. Bypass Pumping 
8. Testing 

B. RELATED REQUIREMENTS 

1. Section 03 30 00 “Cast-In-Place Concrete” for blocking and fitting support 
2. Section 31 20 00 “Earth Moving” for excavating, trenching, and backfilling 
3. Section 31 23 19 “Dewatering” for lowering and disposing of ground water during 

construction. 
4. Section 31 50 00 “Excavation Support and Protection” for shoring, bracing, and sheet 

piling excavations. 
5. Section 33 05 00 “Common Work Results for Utilities” 

1.3 REFERENCES/STANDARDS 

The publications listed below form a part of this Specification to the extent applicable. Except as 
modified or supplemented herein all pipe, coatings, fittings, appurtenances, and specials shall 
conform to the applicable requirements of the following standards, latest edition: 

A. American Society for Testing and Materials (ASTM) 
1. ASTM C33 – Standard Specification for Concrete Aggregates. 
2. ASTM C150 – Standard Specification for Portland Cement  
3. ASTM C891 – Standard Practice for Installation of Underground Precast Concrete Utility 

Structures.l 
4. ASTM D1598 – Standard Test Method for Time-to-Failure of Plastic Pipe Under Constant 

Internal Pressure  
5. ASTM D1599 – Standard Test Method for Resistance to Short-Time Hydraulic Failure 

Pressure of Plastic Pipe, Tubing, and Fittings  
6.  
7. ASTM D2122 – Standard Test Method for Determining Dimensions of Thermoplastic Pipe 

and Fittings 
8. ASTM D2152 – Standard Test Method for Adequacy of Fusion of Extruded Poly (Vinyl 

Chloride) PVC) Pipe and Molded Fittings by Acetone Immersion 
9. ASTM D2241 – Standard Specification for Poly (Vinyl Chloride) PVC) Plastic Piping 

Systems  
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10. ASTM D2657 – Standard Practice for Heat Fusion Joining of Polyolefin Pipe and Fittings. 
11. ASTM D2672 – Standard Specification for joint for IPS PVC Pipe Using Solvent Cement 
12. ASTM D2774 – Standard Practice for Underground Installation of Thermoplastic 

Pressure Piping. 
13. ASTM D3034 – Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer 

Pipe and Fittings 
14. ASTM D3139 – Standard Specification for Joints for Plastic Pressure Pipes Using 

Flexible Elastomeric Seals  
15. ASTM D3212 – Standard Specification for Joints for Drain and Sewer Plastic Pipes Using 

Flexible Elastomeric Seals  
16. ASTM D3261 – Standard Specification for Butt Heat Fusion Polyethylene (PE) plastic 

fittings for PE Plastic Pipe and Tubing. 
17. ASTM D3350 – Standard Specification for Polyethylene Plastics Pipe and Fittings 

Material. 
18. ASTM F477 – Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic 

Pipe (Latest Edition)  
19. ASTM F679 – Standard Specification for Poly (Vinyl Chloride) (PVC) Large – Diameter 

Plastic Gravity Sewer Pipe and Fittings  
20. ASTM F1055 – Standard Specification for Electrofusion Type Polyethylene Fittings for 

Outside Diameter Controlled Polyethylene Pipe and Tubing. 
21. ASTM F1056 – Standard Practice for Electrofusion Joining Polyolefin Pipe and Fittings. 
22. ASTM F1483 – Standard Specification for Oriented Poly (Vinyl Chloride), (PVCO) 

Pressure Pipe (latest Edition)  
23. ASTM F2206 – Standard Specification for Fabricated Fittings of Butt-Fused Polyethylene 

(PE) Plastic Pipe, Fittings, Sheet Stock, Plastic Stock, or Block Stock. 

B. American Water Works Association (AWWA) 
1. AWWA C105 – ANSI Standard for Polyethylene Encasement for Ductile – Iron Pipe 

Systems 
2. AWWA C905 – Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14in-

48in. 
3. AWWA C906 – AWWA Standard for Polyethylene (PE) Pressure Pipe and Fittings, 4 inch 

through 63 inch, for Water Distribution and Transmission. 
4. AWWA M55 – PE Pipe Design and Installation 

C. National Sanitary Foundation (NSF) 
1. NSF/ANSI Standard 14 – Plastics Piping System Components and Related Materials 
2. NSF/ANSI Standard 61 – Drinking Water System Components 

D. Plastics Pipe Institute (PPI) 
1. PPI TR-3 – Policies and Procedures for Developing Hydrostatic Design Basis (HDB), 

Strength Design Basis (SDB), Pressure Design Basis (PDB), and Minimum Required 
Strengths (MRS) for Thermoplastics Piping Materials for Pipe. 

2. PPI TR-4 – PPI Listing of Hydrostatic Design Basis (HDB), Strength Design Basis (SDB), 
Pressure Design Basis (PDB), and Minimum Required Strengths (MRS) for 
Thermoplastics Piping Materials for Pipe. 

3. PPI TR-33 – Generic Butt Fusion Joining Procedure for Polyethylene Gas Pipe. 
4. PPI TR-41 – Generic Saddle Fusion Joining Procedure for Polyethylene Gas Piping. 

E. Texas Commission on Environmental Quality (TCEQ) 
1. 30 TAC 217 Subchapter C – Conventional Collection Systems 

1.4 DEFINITIONS 

A. PE: Polyethylene plastic. 



Gessner Engineering WFAC Blackbox Addition 
PBK Project No. 230462  Alamo Colleges District 
Pkg 1 – Issue for Permit  June 14, 2024 

 

  
 Site Sanitary Sewerage Gravity Piping 

33 31 13 – 1 
 

B. FRP: Fiberglass-reinforced plastic. 

C. PVC: Polyvinyl chloride 

1.5 ACTION SUBMITTALS 

A. Product Data: Submit manufacturer’s data for each type of product indicating compliance with 
the specifications regarding dimensions, thickness, weights, and materials. 

B. Shop Drawings: indicate dimensions, method of field assembly, and components. 
1. For manholes, include plans, elevations, sections, details, and rings and covers. 

C. Manufacturers recommended fusion/connection procedures for the products 

D. Submit manufacturer’s “Certificate of Compliance”, stating that the materials furnished comply 
with this specification. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For water valves and specialties to include in emergency, 
operation, and maintenance manuals. 

B. Testing and field quality reports 

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with requirements of utility company collecting wastewater. 
2. Comply with rules and regulations of the Texas Commission of Environmental Quality 

(TCEQ) 30 TAC 217  for wastewater collection system piping, including materials, 
installation, and testing. 

B. Manufacturers shall have a quality management system that is certified to ISO 9001 be an 
accredited, certifying body. 

C. Pipe, tubing, manholes, and fittings shall be homogenous throughout and free of visible cracks, 
holes, foreign inclusions, blisters, dents, or other injurious defects. 

D. Piping materials shall be permanently marked to identify size, dimension ratio, pressure class, 
material, and the manufacturer’s production code per AWWA C906. Marking shall be heat 
stamped indent print and shall remain legible under normal handling and installation practices. 

E. Fittings shall be marked on the body or hub. Marking shall be in accordance with the applicable 
standard depending upon the fitting type. Mechanical fittings shall be marked with size, body 
material designation code, pressure rating and the Manufacture’s name or trademark. 

F. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-
service-main products. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport: Prepare piping, manholes, fabrications, and appurtenances 
according to the following: 
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1. All components shall be prepared for shipment to afford maximum protection from normal 
hazards of transportation and all the components to reach the Site in an undamaged 
condition. 

2. Deliver piping with factory-applied end caps. Maintain end caps through shipping, 
storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, 
and moisture. 

B. During Unloading: Use precautions for piping, manholes, fabrications, and appurtenances 
according to the following: 

1. Each manufacturer’s recommendations for their product. 
2. Prior to unloading, inspect all products for damage and report to manufacturer and 

remove from site. 
3. Appropriate unloading and handling equipment of adequate capacity shall be used to 

unload delivery trucks. 
4. Only properly trained personnel should operate unloading and handling equipment. 
5. Components shall not be pushed or dumped off the delivery vehicle or dropped. 

C. During Storage: Use precautions for piping, manholes, fabrications, and appurtenances 
according to the following: 

1. Each manufacturer’s recommendations for their product 
2. Pipe, fittings, fabrications, and appurtenances shall be separated so that they do not bear 

against each other. 
3. All components shall be supported off of the ground by cribs, pallets, dunnage, or stulls. 
4. Do not remove end protectors unless necessary for inspection; then reinstall for storage. 
5. Protect from weather. Store indoors, if required, and maintain temperature higher than 

ambient dew-point temperature. Support off the ground or pavement in watertight 
enclosures when outdoor storage is necessary. 

6. Store plastic piping protected from direct sunlight. 
7. Protect piping, fittings, fabrications, and appurtenances from moisture and dirt. 

D. Handling: 

1. Follow manufacturer’s recommendations when handling their product 
2. Handle manholes according to manufacturer’s written instructions 
3. Avoid placing slings where they will bear against outlets or fittings. 
4. Do not use stub outs, outlets, or fittings as lifting or rigging points. 

1.9 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Sewerage Service: Do not interrupt service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary service according to requirements indicated: 

1. Notify Engineer, Construction Manager, and Owner no fewer than fourty-eight (48) hours 
in advance of proposed interruption of service. 

2. Do not proceed with interruption of service without Owner’s written permission. 
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PART 2 - PRODUCTS 

2.1 HDPE PIPE AND FITTINGS 

A. PE, AWWA Pipe: AWWA C906, DR 17; with a minimum PE material designation number of 
PE4710 required to give a pressure rating not less than 125psig. Resin used in the extrusion of 
water polyethylene pipe shall conform to ASTM D3350 Cell classification PE445574C. 

1. All wastewater pipe shall be black with green stripe. 

B. PE, AWWA Fittings: AWWA C906, butt-fusion and electrofusion type, with DR number matching 
pipe and a minimum PE material designation number of PE4710 required to give a pressure 
rating not less than equal to the connecting pipes. Resin used in the molding or fabrication of 
water polyethylene fittings shall conform to ASTM D3350 Cell Classification PE445574C. 

1. Pipe stock used to manufacturer fabricated fittings shall meet requirements of AWWA 
C906 and meet the material designation number of PE4710 

2. Butt Fusion Fittings shall meet the requirements of ASTM D3261 and be marked in 
accordance to ASTM F2206. 

3. Electrofusion Fittings shall meet the requirements of ASTM F1055 and be marked in 
accordance to ASTM F1055. 

4. Fabricated bend and tee fittings shall have a minimum of 3 segments. 
5. Fabricated bend fittings over 45 degrees through 90 degrees shall have a minimum of 4 

segments. 
6. Field fabricated fittings are not permitted. 

2.2 PVC PIPE AND FITTINGS 

A. PVC Gravity Sewer Piping 

 
1. Pipe and Fittings: Flexible pipe and fittings shall be unplasticized polyvinyl chloride 

gravity sewer pipe shall be green in color, made from clean, virgin, NSF approved Class 
12454-B PVC conforming to ASTM D1784. All pipe shall be new and have the ASTM 
designation, SDR, pressure rating and size stamped on the outside of each joint. All 
markings shall follow requirements of ASTM D3034. Green colored polyvinyl chloride 
(PVC) gravity pipe and fittings in sizes six inch through twelve-inch shall conform to 
ASTM D3034 and be UL listed and approved by the National Sanitation Foundation.   

2.3 CLEANOUTS 

A. HDPE Cleanouts: 

1. Description: HDPE body with HDPE threaded plug. Include HDPE sewer pipe fitting and 
riser to cleanout of same material as sewer piping. 

B. PVC Cleanouts:  

 

1. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser 
to cleanout of same material as sewer piping.  

2.4 MANHOLES 

A. Standard Precast Concrete Manholes: 
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1. Description: ASTM C 478, precast, reinforced concrete, and of depth indicated. 
2. Joints: Joints shall be O-ring gasketed. 
3. Diameter: 48 inches minimum unless otherwise indicated. 
4. Base Section: 8-inch minimum thickness for floor slab and 5-inch minimum thickness for 

walls and base riser section; with separate base slab or base section with integral floor. 
The base shall have a minimum diameter 12 inches greater than the outside of the 
manhole. 

5. Riser Sections: 5-inch minimum thickness, of length to provide depth indicated. 
6. Top Section: Eccentric-cone or concentric-cone type unless flat-slab-top type is indicated; 

with top of cone of size that matches grade rings. 
7. Joint Sealant: Adeka Sealant or approved equal 
8. Resilient Pipe Connectors: ASTM C 923, cast or fitted into manhole walls, for each pipe 

connection. 
9. Grade Rings: Reinforced-concrete rings, 6- to 12-inch total thickness, with diameter 

matching manhole frame and cover, and with height as required to adjust manhole frame 
and cover to indicated elevation and slope. 

10. Cast bottom section of precast manhole riser ring in manhole base as shown on the 
Plans. Place “Synko-Flex” waterstop (or pre-approved equal) per manufacturer’s 
recommendations prior to setting precast starter ring. 

11. All invert channels shall be smooth and accurately shaped to a semi-circular bottom 
conforming to the outside of the adjacent sewer section. Inverts shall be formed directly 
in the concrete of the manhole base or may be constructed by laying full section sewer 
pipe straight through the manhole and cutting out the top half after the base is 
constructed. Changes in the direction of the sewer and entering branches shall have a 
true curve of as large a radius as the size of the manhole will permit. Where the largest 
pipe at a manhole is less than 12”, the channel depth shall be one half of the largest pipe 
diameter. When the largest pipe at the manhole is between 12 and 24 inches (inclusive,) 
the channel depth shall be three fourths of the largest pipe diameter. When the largest 
pipe at a manhole is greater than 24”, the channel depth shall match the largest pipe. In 
all cases, the edges of the pipe along the invert and at the walls of the manhole shall be 
plastered and brush-finished. Plaster shall be nonshrink or hydraulic grout. 

12. or hydraulic grout. 

B. Manhole Frames and Covers: 

1. Description: Ferrous; 30-inch ID by 4 1/2 -inch riser, and 32-inch-diameter cover. Include 
indented top design with lettering cast into cover, using wording equivalent to 
"SANITARY SEWER." 

2. Material: 
a. Cover: ASTM A 536, Grade 70-50-05 Ductile Iron 
b. Ring: ASTM A 48/A 48M, Class 35 Gray Iron 

3. Manufacturer: 
a. East Jordan Iron Works 

1) Standard Assembly: V1420-1495A 
2) Watertight Assembly: V1420Z1PT-1495APT 

2.5 SANITARY SEWER SERVICE CONNECTIONS 

A. Inserta Tee: 

1. Description: Inserta Tee Sanitary Sewer service connection for use in gravity-flow sewer 
applications. 

2. Stainless Steel Clamp: made from a minimum 301 grade steel 
3. Rubber Sleeve and Gasket: ASTM F477 
4. Inserta Tee connection shall be installed per manufacturer recommendations. 
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5. Specifically designed for connection to pipe material and lateral material. 

B. Electofusion and Sidewall Fusion Saddles: 
1. Description: Electrofusion saddle type fitting with outside dimension branch connection 

meeting lateral pipe. 
2. Specifically designed for connection to type of HDPE pipe. 

2.6 NONPRESSURE TRANSITION COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining 
underground nonpressure piping. Include ends of same sizes as piping to be joined, and 
corrosion-resistant-metal tension band and tightening mechanism on each end. 

 

B. Ring-Type, Flexible Couplings: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Fernco Inc, Strong Back 1000 RC & 6000 RC Series Couplings 

2. Description: Elastomeric compression seal with dimensions to fit inside bell of larger pipe 
and for spigot of smaller pipe to fit inside ring. 

2.7 CONCRETE 

A. General: Cast-in-place concrete complying with ACI 318, ACI 350, and the following: 

1. Cement: ASTM C 150, Type II. 
2. Fine Aggregate: ASTM C 33, sand. 
3. Coarse Aggregate: ASTM C 33, crushed gravel. 
4. Water: Potable. 

B. Portland Cement Design Mix: 4000 psi minimum, with 0.45 maximum water/cementitious 
materials ratio. 

1. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 deformed steel. 

C. Manhole Channels and Benches: Factory or field formed from concrete. Portland cement design 
mix, 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio. Include 
channels and benches in manholes. 

1. Channels: Concrete invert, formed to same width as connected piping, with height of 
vertical sides as required in paragraph 2.3 MANHOLES. Form curved channels with 
smooth, uniform radius and slope. 

a. Invert Slope: 1 inch per foot minimum. 

2. Benches: Concrete, sloped to drain into channel. 

a. Slope: 0.5 inch per foot minimum. 
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D. Ballast and Pipe Supports: Portland cement design mix, 3000 psi minimum, with 0.58 maximum 
water/cementitious materials ratio. 

1. Reinforcing Bars: ASTM A 615, Grade 60 deformed steel. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Section 312000 "Earth Moving." 

3.2 PIPING INSTALLATION 

A. General Locations and Arrangements: Drawing plans and details to indicate general location 
and arrangement of underground sanitary sewer piping. Location and arrangement of piping 
layout take into account design considerations. Install piping as indicated, to extent practical. 
Where specific installation is not indicated, follow piping manufacturer's written instructions. 

B. Install piping beginning downstream, true to grades and alignment indicated with unbroken 
continuity of invert. Install according to manufacturer's written instructions for installation 
requirements. 

C. Install manholes for changes in direction, slope, material, or diameter. Use fittings for service 
connections. 

D. Install gravity-flow, nonpressure, piping according to the following: 

1. Install piping pitched down in direction of flow, at slope indicated on drawings. 
2. Install piping with 36-inch minimum cover. 
3. Install HDPE sewer piping according to ASTM D2774 and AWWA M55 – PE Pipe Design 

and Installation 

E. Install force-main, pressure piping according to the following: 

1. Install PE, AWWA pipe and fittings according to ASTM D 2774 and AWWA M55. 
2. Install piping with 48-inch minimum cover. 

F. Clear interior of piping and manholes of dirt and superfluous material as work progresses. 
Maintain swab or drag in piping, and pull past each joint as it is completed. 

G. Pipes shall be leakage tested, deflection tested, and Inspected by CCTV according to Article 
3.10 of this Section. Stub-outs, boots, and pipe plugs shall be secured to prevent movement 
while the vacuum is being drawn. 

H. Place plug in end of incomplete piping at end of day and when work stops. 

3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure, piping and force-main, pressure piping according to the 
following: 

1. Join HDPE sewer piping according to ASTM D3261, ASTM F1055, and ASTM F1056 
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3.4 MANHOLE INSTALLATION 

A. General: Install manholes complete with appurtenances and accessories indicated. 

B. Precast Manhole bases shall be placed on a 6” minimum depth layer of cushion sand, gravel or 
pre-approved material. 

C. Install precast concrete manhole sections with sealants according to ASTM C 891 and 
manufacturer’s recommendations. 

D. Form continuous concrete channels and benches between inlets and outlet. 

E. Set tops of frames and covers flush with finished surface of manholes that occur in pavements. 
Set tops 6 inches above finished surface elsewhere unless otherwise indicated. 

F. Where inlet leads, main or lateral pipe sewers enter manholes, pipes shall be cut off flush with 
inside of manhole any irregularities shall be grouted up with non-shrink grout. Install stub outs, 
where shown, to line and grade. Use one full joint of pipe, of size indicated, for stub out. Seal 
stub out with plug. Install plug in such a manner as to prevent seepage of leakage through stub 
outs. Installation of plug shall be such that it may easily be removed in future without damaging 
bell or groove end of stub out. 

G. ub out. 

H. Backfilling will be performed evenly and carefully around the manhole after the full strength of 
the concrete is attained. 

I. Carefully place the O-ring gasket and check for proper alignment 

J. Plug lift holes, interior joints, and exterior joints with “Water Plug” grout. 

K. Each manhole shall be individually vacuum tested according to Article 3.10 of this Section. 
Stub-outs, boots, and pipe plugs shall be secured to prevent movement while the vacuum is 
being drawn. 

L. Service connections at manholes will meet all other requirements of this specification and shall 
be tied into the manhole with a manhole boot. At the time of construction, the Engineer will 
designate the locations of the service outlets and the depth to the top of the lateral pipe, if depth 
is not indicated on the plans. The minimum depth of cover over the end of the lateral pipe shall 
be no deeper than what is required to serve the intended lot. 

M. what is required to serve the intended lot. 

3.5 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 

3.6 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use HDPE pipe 
fittings in sewer pipes at branches for cleanouts, and use HDPE for riser extensions to 
cleanouts. Install piping so cleanouts open in direction of flow in sewer pipe. 
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B. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18-inch x 18-inch x 12 
inch deep. Set with tops 1-inch above surrounding grade. 

C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement 
surface. 

3.7 CLOSING ABANDONED SANITARY SEWER SYSTEMS 

A. Abandoned Piping according to Section 33 05 00 “Common Work Results for Utilities” 

B. Abandoned Manholes: Excavate around manhole as required and use either procedure below: 

1. Remove manhole and grout open ends of remaining piping. 
2. Punch a minimum of 4 2-inch holes in the bottom floor of the manholes. 
3. Remove top of manhole down to at least 36-inches below final grade. Fill to within12-

inches with compacted dirt. Fill to top with concrete. 

C. Backfill to grade according to Section 31 20 00 "Earth Moving." 

3.8 IDENTIFICATION 

A. Comply with requirements in Section 31 20 00 "Earth Moving" for underground utility 
identification devices. Arrange for installation of green warning detectable tapes directly over 
piping and at outside edges of underground manholes. 

1. Use detectable warning tape over piping. 

2. Detectable warning tape for Force-main pipes shall bear the label “PRESSURIZED 
WASTEWATER” continuously repeated in at least 1.5 tall letters and meet all other 
requirements in Section 31 20 00 “Earth Moving”. 

3.9 Bypass Pumping 

A. Prepare with the vendor a specific, detailed description of the proposed pumping system and 
submit a Bypass Pumping Plan and vendor’s references. 

B. The Bypass Pumping Plan shall show detailed plans and descriptions outlining all provisions 
and precautions to be taken by the Contractor regarding the handling of existing wastewater 
flows. This plan must be specific and complete, including such items as schedules, locations, 
elevations, capacities of equipment, materials and all other incidental items necessary and/or 
required to insure proper protection of the facilities, including protection of the access and 
bypass pumping locations from damage due to the discharge flows, and compliance with the 
requirements and permit conditions specified in these Contract Documents. No construction 
shall begin until all provisions and requirements have been reviewed by the Engineer. 

C. the discharge flows, and compliance with the requirements and permit conditions specified in 
these Contract Documents. No construction shall begin until all provisions and requirements 
have been reviewed by the Engineer. 

D. The plan shall include at a minimum: 
1. Staging areas for pumps; 
2. Sewer plugging method and types of plugs; 
3. Number, size, material, location and method of installation of suction piping; 
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4. Number, size, material, method of installation and location of installation of discharge 
piping; 

5. Bypass pump sizes, capacity, number of each size to be on site and power requirements; 
6. Calculations of static lift, friction losses, and flow velocity (pump curves showing pump 

operating range shall be submitted); 
7. Standby power generator size, location; 
8. Downstream discharge plan; 
9. Method of protecting discharge manholes or structures from erosion and damage; 
10. Thrust and restraint block sizes and locations; 
11. Design plan. 

E. Bypass pumping systems shall have sufficient capacity to pump the expected peak flow. The 
Contractor shall provide all pipeline plugs, pumps of adequate size to handle peak flow, and 
temporary discharge piping to ensure that the total flow of the main can be safely diverted 
around the section to be repaired. Bypass pumping system will be required to be operated 24 
hours per day. 

F. The Contractor shall have adequate standby equipment available and ready for immediate 
operation and use in the event of an emergency or breakdown. One standby pump for each size 
pump utilized shall be installed at the mainline flow bypassing locations, ready for use in the 
event of primary pump failure. 

G. ncy or breakdown. One standby pump for each size pump utilized shall be installed at the 
mainline flow bypassing locations, ready for use in the event of primary pump failure. 

H. Bypass pumping system shall be capable of bypassing the flow around the work area and of 
releasing any amount of flow up to full a 

3.10 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred. 
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project. 

1. Submit separate report for each system inspection. 
2. Defects requiring correction include the following: 

a. Alignment: Less than full diameter of inside of pipe is visible between structures. 
b. Deflection: Flexible piping with deflection that prevents passage of mandrel of size 

equal to 95% of the inside diameter of the pipe. 
c. Damage: Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration: Water leakage into piping or manhole. 
e. Exfiltration: Water leakage from or around piping or manhole 

3. Replace defective piping or manhole using new materials, and repeat inspections until 
defects are within allowances specified. 

4. Re-inspect and repeat procedure until results meet specification. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 
repaired, for leaks and defects. 

1. Do not put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 
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3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 
advance notice. 

4. Submit separate report for each test. 

C. Manhole Testing 
After completion of manhole construction test manholes for leakage using Vacuum Testing 
Procedures as specified herein. 
 
1. General 

Plug influent and effluent lines, including service lines, with suitably sized pneumatic or 
mechanical plugs. Ensure plugs are properly rated for pressures required in this test; 
follow Manufacturer’s safety and installation recommendations. Place plugs a minimum of 
6 inches outside of manhole walls. 
 

2. Vacuum Testing 
a. To perform a vacuum test, all lift holes and exterior joints shall be plugged with a 

non-shrink grout and all pipes entering a manhole shall be plugged. 
b. No grout must be placed in horizontal joints before testing. 
c. Stub-outs, manhole boots, and pipe plugs must be secured to prevent movement 

while a vacuum is drawn. 
d. Contractor shall use a minimum 60 inch/lb torque wrench to tighten the external 

clamps that secure a test cover to the top of a manhole. 
e. A test head must be placed at the inside of the top of a cone section, and the seal 

inflated in accordance with the manufacturer’s recommendations. 
f. There must be a vacuum of 10 inches of mercury inside a manhole to perform a 

valid test. 
g. A test does not begin until after the vacuum pump is off. 
h. A manhole passes the test if after 2.0 minutes and with all valves closed, the 

vacuum is at least 9.0 inches of mercury. 

D. Gravity Pipe Testing 

1. General 
Tests shall be made by the low-pressure air test, the infiltration test or the joint test. The 
infiltration test shall be used when the groundwater level is at least 2 ft above the crown 
of the pipe measured at the upstream manhole. The joint test shall be used for pipe 
sections greater than 36-inch inside diameter. The Contractor may use the joint test for 
pipe with a 27-inch through 36-inch average inside diameter at the approval of the 
Engineer or his representative. The low-pressure air test, the infiltration test and the 
exfiltration test shall be conducted from manhole to manhole. Trenches shall be 
completely backfilled and sewer line should be free of debris prior to testing. Plug all pipe 
outlets including laterals and secure plugs to prevent leakage blowout due to testing 
pressure. 
ration test and the exfiltration test shall be conducted from manhole to manhole. 
Trenches shall be completely backfilled and sewer line should be free of debris prior to 
testing. Plug all pipe outlets including laterals and secure plugs to prevent leakage 
blowout due to testing pressure. 
 

2. Air Test 
a. Performance: 

The pipe shall be pressurized to 5 pounds per square inch gauge (psig) greater 
than the pressure exerted by groundwater above the pipe. Once the pressure is 
stabilized, the minimum time allowable for the pressure to drop 1.0 psig shall be 5 
minutes per every 100 feet of pipe plus (+) 5 minutes per each service connection. 
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Pipe sizes larger than 27 inches shall be tested as per TCEQ 217.57 
requirements. 
 
The test may be stopped if no pressure loss has occurred during the first 25% of 
the calculated testing time. If any pressure loss or leakage has occurred during the 
first 25% of the testing period, then the test shall continue for the entire test 
duration as outlined in this subparagraph or until failure. 
 

b. Execution: 
Add air until the internal air pressure of the sewer line is raised to approximately 
5.5 psig. Allow the air pressure to stabilize. The pressure will normally drop until 
the temperature of the air in the line stabilizes. 
 
When the pressure has stabilized and is at or above the starting test pressure of 5 
psig, commence the test by allowing the gage pressure to drop to 5 psig at which 
point the time recording is initiated. Record the drop in pressure for the test period. 
 

3. Infiltration Test 
a. Performance: 

The total infiltration, as determined by a hydrostatic head test, shall not exceed 50 
gallons per inch of diameter per mile of pipe per 24 hours at a minimum test head 
of 2.0 feet above the crown of a pipe at an upstream manhole. For construction 
within the 100-year flood plain, the total infiltration shall not exceed ten gallons per 
inch of diameter per mile of pipe per 24 hours. 
 
The total leakage in cubic inches shall be the total cross-sectional area in square 
inches of the inside of the two risers and of any stacks in the sewer multiplied by 
the drop in water level in inches. For diameters not listed in chart, multiply the 
square of the diameter by the following chart value for 1" diameter. 
 

b. Execution: 
Stop all dewatering operations and allow the groundwater to return to its normal 
level and allow to remain so for at least 24 hours. Leakage shall be determined by 
measuring the flow through the opening in the downstream plug for at least 15 
minutes. Five separate measurements shall be made. The average of the 
measurements shall be used, discarding any one of the five measurements except 
the last that varies by more than 50% from the average of the other four. If the 
results of the tests are otherwise satisfactory, but the last of the five measurements 
show leakage in excess of that permitted, the tests shall be continued to determine 
if additional leaks may have developed during testing. 
factory, but the last of the five measurements show leakage in excess of that 
permitted, the tests shall be continued to determine if additional leaks may have 
developed during testing. 
 

4. Deflection Testing 
Deflection tests shall be performed on all flexible pipes. For pipelines with inside 
diameters less than 27 inches, a rigid mandrel shall be used to measure deflection. For 
pipelines with an inside diameter 27 inches and greater, a method pre-approved by the 
Engineer shall be used to test for vertical deflections. Other methods shall provide a 
precision of two tenths of one percent (0.2%) deflection. The test shall be conducted after 
the final backfill has been in place at least 30 days. No pipe shall exceed a deflection of 
5.0%. If a pipe should fail to pass the deflection test, the problem shall be corrected and a 
second test shall be conducted after the final backfill has been in place an additional 30 
days. The tests shall be performed without mechanical pulling devices. 
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d a deflection of 5.0%. If a pipe should fail to pass the deflection test, the problem shall 
be corrected and a second test shall be conducted after the final backfill has been in 
place an additional 30 days. The tests shall be performed without mechanical pulling 
devices. 
 
a. Mandrel Sizing 

The rigid mandrel shall have an outside diameter (O.D.) equal to 95% of the inside 
diameter (I.D.) of the pipe. The inside diameter of the pipe, for the purpose of 
determining the outside diameter of the mandrel, shall be the average outside 
diameter minus two minimum wall thicknesses for O.D. controlled pipe and the 
average inside diameter for I.D. controlled pipe. All dimensions shall be per 
appropriate standard. Statistical or other "tolerance packages" shall not be 
considered in mandrel sizing. 
izing. 
 

b. Mandrel Design 
The rigid mandrel shall be constructed of a metal or rigid plastic material that can 
withstand 200 psi without being deformed. The mandrel shall have nine or more 
"runners" or "legs" as long as the total number of legs is an odd number. The 
barrel section of the mandrel shall have a length of at least 75% of the inside 
diameter of the pipe. A proving ring shall be provided and used for each size 
mandrel in use. 
 

c. Method Options 
Adjustable or flexible mandrels are prohibited. A television inspection is not a 
substitute for the deflection test. Mandrels with removable legs or runners may be 
accepted on a caseby-case basis. Mechanical devices will not be used to pull the 
mandrel. 
 

5. CCTV Camera Inspection 
T.V. Camera Inspection shall be performed on all sewer pipe installed before acceptance. 
When the Contractor performs the inspection, the Engineer or his representative shall be 
notified one working day prior so that he can view the procedure. The inspection shall be 
in digital video format, saved to a DVD or CD (enclosed within a protective case) and 
shall be given to the Engineer or his representative for review and final records. 
 
The lines shall be completely filled with potable water between manholes to fill the 
service connections and drained prior to T.V. Camera Inspection. Line shall be cleaned 
prior to T.V. inspection. All dirt/debris in the line which could cover a defect shall be 
removed. Line should be cleaned before being filled with water. Jetting of the lines in 
conjunction with the T.V. Inspection is prohibited. If the line to be televised is discovered 
to contain foreign material, which prohibits an acceptable T.V. inspection, the line shall be 
jetted and televised again. 
ection, the line shall be jetted and televised again. 
 
Select and use closed circuit television equipment that will produce a color digital video 
that clearly shows pipe, joints and all appurtenances, and shall be a self propelled tractor-
type system. Produce and use closed circuit television equipment using a panorama tilt, 
radial viewing, pipe inspection camera that pans plus and minus 75 degrees, rotates 360 
degrees and has optical zoom from 6 or less inches to infinity. The camera must have an 
accurate footage counter accurate to within 1 foot per 500 foot of pipe. Footage shall be 
continuously displayed on the video at all times. The camera operator shall pause at 
each tee, tilt camera and view up into the branch for inspection of joints and fittings 
maintaining a clear in focus picture at all times while zooming to the full extent of the 
camera. The camera operator shall stop at each fitting and change in pipe type and 
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complete a 360 degree view of the fitting slow enough to identify all defects. Glare shall 
be avoided and shall not interfere with viewing the pipe segment. Maximum rate of travel 
for the camera shall be 30 feet per minute. DVDs or CDs shall be continuous from pipe 
segments between manholes. Provide DVDs or CDs with labels indicating project 
number, segment number, date televised, date submitted, starting manhole number, 
ending manhole number, pipe diameter, pipe length and street name. 
he pipe segment. Maximum rate of travel for the camera shall be 30 feet per minute. 
DVDs or CDs shall be continuous from pipe segments between manholes. Provide DVDs 
or CDs with labels indicating project number, segment number, date televised, date 
submitted, starting manhole number, ending manhole number, pipe diameter, pipe length 
and street name. 
 
The T.V. inspection shall be used to identify defective construction such as sags, debris, 
separated joints, etc. The City Engineer shall make all final determinations if the severity 
of the defect constitutes failure and subsequent removal of the segment in question. 

E. Force Main Testing 

1. Perform hydrostatic test after thrust blocks, supports, and anchors have hardened. Test 
at a pressure 50 psi above the normal system operating pressure with a minimum of 150 
psi for DR 11 HDPE pipe. 

2. The test must involve filling the force main with water. 
3. The force main pipe must hold the designated test pressure for 4 hours. 
4. The leakage rate must not exceed 10 gallons per inch of diameter per mile of pipe per 

day using the equation provided in 30 TAC 217.68. 

F. Retesting 
Manholes or sewers which fail to meet the testing requirements shall be repaired and retested 
by the Contractor. All repairs and retesting shall be performed at the expense of the Contractor. 

G. Leaks and loss in test pressure constitute defects that must be repaired. 

H. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 

3.11 CLEANING 

A. Clean dirt and superfluous material from interior of piping. 

END OF SECTION 


	00 01 01 - PM Cover
	00 01 02 - Project Information
	000102 Pkg 1 - Project Information

	00 01 03 - Project Directory
	000103 Pkg 1 - Project Directory

	00 01 07 - Seals Page
	00 01 10 - Table of Contents
	000110 Pkg 1 - Table of Contents

	00 11 19 - Request for Proposal
	001119 Pkg 1 - Request for Proposal

	00 21 16 - Instructions to Proposers (CSP)
	002116 Pkg 1 - Instructions to Proposers (CSP)

	00 31 00 - Available Project Information
	003100 Pkg 1 - Available Project Information

	00 31 32.13 - Subsurface Drilling and Sampling Information
	003132.13 Pkg 1 - Subsurface Drilling and Sampling Information

	00 40 01 - Proposal Bond
	004001 Pkg 1 - Proposal Bond

	00 40 11 - Felony Conviction Notification
	004011 Pkg 1 - Felony Conviction Notification

	00 40 12 - List of Subcontractors
	004012 Pkg 1 - List of Subcontractors

	00 40 13 - Affidavit of Non-Discriminatory Employment
	004013 Pkg 1 - Affidavit of Non-Discriminatory Employment

	00 40 14 - Affidavit of Non-Asbestos, Lead, and PCB Use
	004014 Pkg 1 - Affidavit of Non-Asbestos, Lead, and PCB Use

	00 40 17 - Certification of Criminal History Record Information Review by Contractor-Employer
	004017 Pkg 1 - Certification of Criminal History Record Information Review by Contractor-Employer

	00 40 18 - Conflict of Interest Questionnaire
	004018 Pkg 1 - Conflict of Interest Questionnaire

	00 40 20 - Certificate of Interested Parties
	004020 Pkg 1 - Certificate of Interested Parties

	00 45 00 - Selection Criteria and Contractor Information
	004500 Pkg 1 - Selection Criteria and Contractor Information

	00 45 19 - Non-Collusion Affidavit
	004519 Pkg 1 - Non-Collusion Affidavit

	00 50 00 - Texas Statutory Performance Bond
	005000 Pkg 1 - Texas Statutory Performance Bond

	00 50 01 - Texas Statutory Payment Bond
	005001 Pkg 1 - Texas Statutory Payment Bond

	00 65 01 - Proposal Evaluation Waiver
	006501 Pkg 1 - Proposal Evaluation Waiver

	00 65 19.16 - Affidavit of Release of Liens Form
	006519.16 Pkg 1 - Affidavit of Release of Liens Form

	00 70 00 - Conditions of the Contract
	007000 Pkg 1 - Conditions of the Contract

	00 73 43 - Wage Rate Requirements (Texas)
	007343 Pkg 1 - Wage Rate Requirements (Texas)

	01 10 00 - Summary
	011000 Pkg 1 - Summary

	01 21 00 - Allowances
	012100 Pkg 1 - Allowances

	01 22 00 - Unit Prices
	01 23 00 - Alternates
	012300 Pkg 1 - Alternates

	01 25 13 - Product Substitution Procedures
	012513 Pkg 1 - Product Substitution Procedures

	01 25 13.01 - Request for Substitution Form
	012513.01 Pkg 1 - Request for Substitution Form

	01 26 00 - Contract Modification Procedures
	012600 Pkg 1 - Contract Modification Procedures

	01 29 00 - Payment Procedures
	012900 Pkg 1 - Payment Procedures

	01 29 73 - Schedule of Values
	012973 Pkg 1 - Schedule of Values

	01 31 00 - Project Management and Coordination
	013100 Pkg 1 - Project Management and Coordination

	01 31 40 - SER - Shop Drawings-Field Visits
	01 32 00 - Construction Progress Documentation
	013200 Pkg 1 - Construction Progress Documentation

	01 32 33 - Photographic Documentation
	013233 Pkg 1 - Photographic Documentation

	01 33 00 - Submittal Procedures
	013300 Pkg 1 - Submittal Procedures

	01 35 16 - Alteration Project Procedures
	013516 Pkg 1 - Alteration Project Procedures

	01 35 43.13 - Environmental Procedures for Hazardous Materials
	013543.13 Pkg 1 - Environmental Procedures for Hazardous Materials

	01 35 46 - Indoor Air Quality Procedures
	013546 Pkg 1 - Indoor Air Quality Procedures

	01 40 00 - Quality Requirements
	014000 Pkg 1 - Quality Requirements

	01 42 00 - References
	014200 Pkg 1 - References

	01 42 16 - Definitions
	014216 Pkg 1 - Definitions

	01 45 23 - Testing and Inspecting Services
	014523 Pkg 1 - Testing and Inspecting Services

	01 50 00 - Temporary Facilities and Controls
	015000 Pkg 1 - Temporary Facilities and Controls

	01 55 00 - Vehicular Access and Parking
	015500 Pkg 1 - Vehicular Access and Parking

	01 56 00 - Temporary Barriers and Enclosures
	015600 Pkg 1 - Temporary Barriers and Enclosures

	01 57 13 - Temporary Erosion and Sediment Control
	015713 Pkg 1 - Temporary Erosion and Sediment Control

	01 60 00 - Product Requirements
	016000 Pkg 1 - Product Requirements

	01 61 16 - Volatile Organic Compound (VOC) Content Restrictions
	016116 Pkg 1 - Volatile Organic Compound (VOC) Content Restrictions

	01 73 00 - Execution
	017300 Pkg 1 - Execution

	01 73 29 - Cutting and Patching
	017329 Pkg 1 - Cutting and Patching

	01 74 19 - Construction Waste Management and Disposal
	017419 Pkg 1 - Construction Waste Management and Disposal

	01 77 00 - Closeout Procedures
	017700 Pkg 1 - Closeout Procedures

	01 77 01 - Closeout Form A - Subcontractor's Affidavit of Release of Lien
	017701 Pkg 1 - Closeout Form A - Subcontractor's Affidavit of Release of Lien

	01 77 02 - Closeout Form B - Subcontractor Hazardous Material Certificate
	017702 Pkg 1 - Closeout Form B - Subcontractor Hazardous Material Certificate

	01 77 03 - Closeout Form C - Subcontractor Warranty
	017703 Pkg 1 - Closeout Form C - Subcontractor Warranty

	01 78 23 - Operation and Maintenance Data
	017823 Pkg 1 - Operation and Maintenance Data

	01 78 39 - Project Record Documents
	017839 Pkg 1 - Project Record Documents

	01 79 00 - Demonstration and Training
	017900 Pkg 1 - Demonstration and Training

	01 91 13 - General Commissioning Requirements
	019113 Pkg 1 - General Commissioning Requirements

	02 41 16 - Structural Demolition
	02 41 19 - Selective Demolition
	03 10 00 - Concrete Forming and Accessories
	03 20 00 - Concrete Reinforcing
	03 30 00 - Cast-in-Place Concrete
	03 30 53 - Miscellaneous Cast-In-Place Concrete
	04 05 00 - Common Work Results for Masonry
	040500 Pkg 1 - Common Work Results for Masonry

	04 20 00 - Unit Masonry
	042000 Pkg 1 - Unit Masonry

	05 05 19 - Post-Installed Concrete And Masonry Anchors
	05 12 00 - Structural Steel Framing
	05 50 00 - Metal Fabrications
	055000 Pkg 1 - Metal Fabrications

	07 16 00 - Below Grade Waterproofing
	07 21 19 - Formed In Place Insulation
	08 31 00 - Access Doors and Panels
	083100 Pkg 1 - Access Doors and Panels

	08 34 73 - Sound Control Door Assemblies
	083473 Pkg 1 - Sound Control Door Assemblies

	14 20 00 - Elevators
	142000 Pkg 1 - Elevators

	21 05 00 - Common Work Results For Fire Protection
	21 11 13 - Fire Supression Systems
	22 05 00 - Common Work Results For Plumbing
	22 05 16 - Expansion Fittings And Loops For Plumbing Piping
	22 05 29 - Plumbing Hangers And Supports
	22 08 00 - Commissioning of Plumbing Systems
	22 11 16 - Domestic Water Piping
	22 13 16 - Sanitary Waste And Vent Piping
	22 30 00 - Plumbing Equipment
	23 05 00 - Common Work Results for HVAC
	23 05 16 - Expansion Fittings and Loops for HVAC Piping
	23 05 19 - Meters and Gages For HVAC Piping
	23 05 23 - General-Duty Valves for HVAC Piping
	23 05 53 - Identification for HVAC Piping and Equipment
	23 21 16 - Underground Hydronic Piping
	26 05 00 - Common Work Results For Electrcal
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUBSTITUTIONS OF PRODUCTS
	1.3 SUMMARY
	A. Provide all work for electrical systems required in the project to be properly installed, tested and performing their intended function.

	1.4 QUALITY ASSURANCE
	A. Perform all work in accordance with the latest edition of the national electrical code, and local codes.
	B. All electrical materials and distribution, and utilization equipment shall be UL Listed.
	C. All equipment and materials shall be new and unused and of United States Domestic manufacture unless approved otherwise by engineer or owner.
	D. Eliminate any abnormal sources of noise that are considered by the architect not to be an inherent part of the electrical systems as designed.

	1.5 COORDINATION WITH OTHER TRADES
	A. Coordinate the work of this division with all other divisions to ensure that all components of the electrical system will be installed at the proper time and fit the available space.
	B. Locate and size all openings in work of other trades required for the proper installation of the electrical system components.
	C. Make all electrical connections to all equipment furnished by this division and any other division.
	D. Make all electrical connections from all 120 volt and greater dampers and switches to associated exhaust fan(s) furnished by any other division.

	1.6 DRAWINGS
	A. The drawings are schematic in nature, but show the various components of the systems approximately to scale and attempt to indicate how they are to be integrated with other parts of the building.  Determine exact locations by review of equipment manufacturer's data, by job site measurements, by checking the requirements of other trades, and by reviewing all Contract Documents.  The size of the electrical equipment indicated on the Drawings may be based on the dimensions of a particular manufacturer.  While other listed manufacturers will be acceptable, it is the responsibility of the Contractor to determine if the equipment that Contractor proposes to furnish will fit in the space.  The drawings are not intended to show exact locations of conduit and wire, or to indicate all wire terminators, connectors, conduit fittings, boxes or supports, but rather to indicate distribution, circuitry, and control.
	B. The Electrical Drawings are necessarily diagrammatic in character and cannot show every connection in detail or conduit in its exact location. These details are subject to the requirements of ordinances and also structural and architectural conditions.  The Contractor shall carefully investigate structural and finish conditions and shall coordinate the separate trades in order to avoid interference between the various phases of work.  Work shall be laid out so that it will be concealed in furred chases and suspended ceilings, etc., in finished portions of the building, unless specifically noted to be exposed.  Work shall be installed to avoid crippling of structural members.  All exposed work shall be installed parallel or perpendicular to the lines of the building unless otherwise noted.

	C. When the mechanical and electrical Drawings do not give exact details as to the elevation of pipe, conduit and ducts, physically arrange the systems to fit in the space available at the elevations intended with the proper grades for the functioning of the system involved.  Exposed conduit is generally intended to be installed true and square to the building construction, and located as high as possible against the structure in a neat and workmanlike manner.  The Drawings do not show all required offsets and their location details.  Work shall be concealed in all finished areas.
	1.7 SUBMITTALS
	A. Specification Review:
	1. Include a paragraph-by-paragraph written specification review for each product listed requiring a submittal.  Denote any proposed deviations from specifications.

	1.8 EXISTING CONDITIONS
	A. Do all work required to maintain electrical services to the Owner occupied portions of the building during construction.
	B. No connection to existing services or utilities shall be made without Owner's knowledge and permission.  All such connections shall be planned and scheduled to minimize the length of service interruption required.  Request for shutdown shall be made to Owner at least two (2) weeks in advance and shall be accompanied by detailed written schedule of activities during shutdown and list of materials required for connection and renewal of service. It shall be understood that all such service interruptions shall be made at the Owner's convenience, not the Contractor's.  No increase in contract amount will be allowed for reasons of premium time, inefficiency of operations or other considerations not calculated in original bid.
	C. All items removed shall be stored on-site.  Schedule a review of the items with the Owner. Remove from site all items the Owner does not choose to keep.  Deliver Owner designated items to Owner's storage facility.
	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Accept materials on site in original factory packaging, labeled with manufacturer's identification.
	B. Protect from weather and construction traffic, dirt, water, chemical, and mechanical damage, by storing in original packaging.
	C. Do not deliver items to project before time of installation.  Limit shipment of bulk and multiple-use materials to quantities needed for immediate installation.

	PART 2 - PRODUCTS
	Provide allowance in bid for twenty-five 20A/1p circuits of 100 feet in length from source for miscellaneous needs during the course of construction. Include one duplex receptacle per circuit, all associated labor and all necessary accessories (conductor, conduit, supports, etc.) required for proper installation.
	A. Provide allowance in bid for twenty-five light switching circuit drops of twenty feet in length for miscellaneous needs during construction. Include one 277V light switch per circuit, all associated labor and all necessary accessories (conductor, conduit, supports, etc.) required for proper installation.
	B. Provide allowance in bid for ten additional exit signs for miscellaneous needs during construction. Include circuiting, all associated labor and all necessary accessories required for proper installation.

	PART 3 - EXECUTION
	3.1 EXISTING WORK
	A. Disconnect electrical systems in walls, floors, and ceilings scheduled for removal.
	B. Provide temporary wiring and connections to maintain existing systems in service during construction.
	C. When performing work on energized equipment or circuits, use personnel experienced and trained in similar operations.
	D. Remove, relocate, and extend existing installations to accommodate new construction.
	E. Repair adjacent construction and finishes damaged during demolition and extension work.

	3.2 OWNER INSTRUCTION
	A. Provide on-site Owner training for all new equipment.
	B. Use Operation and Maintenance manuals and actual equipment installed as basis for instruction.
	C. At conclusion of on-site training program have Owner personnel sign written certification they have completed training and understand equipment operation.  Include copy of training certificates in final Operation and Maintenance manual submission.



	26 05 19 - Low Voltage Electrical Power Conductors And Cables
	CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Provide a complete system of building wire and cable to all electrical loads.

	1.3 SYSTEM DESCRIPTION
	A. Product Requirements: Provide products as follows:
	B. Wiring Methods: Provide the following wiring methods:

	1.4 COORDINATION
	A. Where wire and cable destination is indicated and routing is not shown, determine routing and lengths required.


	PART 2 - PRODUCTS
	2.1 BUILDING WIRE
	A. Manufacturers:
	B. Product Description: Single conductor insulated wire.
	C. Conductor: Copper.
	D. Insulation: NFPA 70; Type THHN/THWN insulation for feeders and branch circuits.

	2.2 TYPE AC CABLE
	A. Manufacturers:
	1. AFC
	2. Southwire
	B. Product Description: A fabricated assembly of insulated conductors in a flexible metallic enclosure.
	C. Comply with NEC 320.
	D. Support, provide separate support to structure for all Type AC cable, spacing not exceeding three (3) feet and at each junction box.
	E. Provide an insulated green grounding conductor in all Type AC cable.
	F. Acceptable Use:  Install, at Contractor’s option, only for service to light fixtures above accessible ceilings, limit length to six (6) feet whips from accessible junction box to light fixtures.
	G. Provide insulated throat fittings at all terminations of Type AC cable.


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify interior of building has been protected from weather.
	B. Verify mechanical work likely to damage wire and cable has been completed.
	C. Verify raceway installation is complete and supported.

	3.2 EXISTING WORK
	A. Remove exposed abandoned wire and cable, including abandoned wire and cable above accessible ceiling finishes. Patch surfaces where removed cables pass through building finishes.
	B. Disconnect abandoned circuits and remove circuit wire and cable. Remove abandoned boxes when wire and cable servicing boxes is abandoned and removed. Install blank cover for abandoned boxes not removed.
	C. Provide access to existing wiring connections remaining active and requiring access. Modify installation or install access panel.
	D. Extend existing circuits using materials and methods compatible with existing electrical installations, or as specified.

	3.3 INSTALLATION
	A. Route wire and cable to meet Project conditions.
	B. Neatly train and lace wiring inside boxes, equipment, and panelboards.
	C. Identify and color code wire.  Identify each conductor with its circuit number or other designation indicated.
	D. Special Techniques - Wiring Connections:

	3.4 WIRE COLOR
	A. COLOR CODES FOR CONDUCTORS FOR BRANCH CIRCUITS AND FEEDERS
	Table Notes:
	1. Wire size #8 and larger, black conductors with color marking tape at each termination and where accessible; colors as noted above.
	2. Wire sizes #4 and larger, black conductor with green marking tape at each termination and where accessible.
	3. Provide white (no stripe) insulation when 120/208V system is not present at this installation.
	B. Neutral Conductors: White. When two or more neutrals are located in one conduit, individually identify each with proper circuit number and provide color coding at each junction box containing more than one neutral.

	3.5 GROUPING OF CIRCUITS
	A. Limit the number of current carrying conductors per conduit to 6.  Neutrals serving computer receptacle branch circuits shall be counted as current carrying.  Grounds shall not be counted.
	B. Grouping of different voltages is not allowed.
	C. Provide metal box sizes per NEC Table 314.16 (A).
	D. Provide conduit per NEC Annex C.
	E. Neutrals serving branch circuits shall not be shared. Provide dedicated neutral per circuit.
	3.6 POWER LIMITED CIRCUIT INSTALLATION
	A. Provide a complete system of raceway and covered junction boxes for all power limited circuits installed exposes in finished spaces and spaces without a ceiling.
	B. Provide raceway for all power limited circuit wiring within wall cavities and above sheet rock, plaster and other “hard” (non-lay-in) ceiling types of construction.
	C. Labeling:  Provide label on all junction boxes.



	26 05 26 - Grounding And Bonding For Electrical Systems
	CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Provide a continuous low-impedance grounding system for the entire electrical wiring system.

	1.3 REFERENCES
	A. Institute of Electrical and Electronics Engineers:
	B. NFPA 70 - National Electrical Code.

	1.4 SYSTEM DESCRIPTION
	A. Grounding systems use the following elements as grounding electrodes:

	1.5 SUBMITTALS
	A. Product Data: Submit data on grounding electrodes and connections.

	1.6 QUALITY ASSURANCE
	A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and UL labeled.

	1.7 GROUND RING PRE-INSTALLATION MEETINGS
	A. This paragraph shall apply to buildings when a ground ring is specified.
	B. Convene minimum one (1) week prior to commencing work of this section.
	C. Coordinate with concrete pour schedule for footings to insure rebar in concrete is available for bonding.

	1.8 MADE ELECTRODE INSPECTION
	A. Convene prior to cover up of work of this section.
	B. Coordinate inspection of made electrode, exothermic welds and test well installation.


	PART 2 PRODUCTS
	2.1 ROD ELECTRODES
	A. Manufacturers:
	B. Product Description:

	2.2 WIRE
	A. Material: Stranded copper.
	B. Foundation Electrodes: #2 AWG.
	C. Grounding Electrode Conductor: Copper conductor bare.
	D. Bonding Conductor: Copper conductor bare.

	2.3 MECHANICAL CONNECTORS
	A. Manufacturers:
	B. UL Listed for grounding applications.
	C. Provide “ACORN” style ground clamp only for all driven ground rods unless noted to be exothermic connected in this specification. UL listed for connecting ground conductor to a driven ground rod.
	D. Description: Brass connectors, suitable for grounding and bonding applications, in configurations required for particular installation.

	2.4 EXOTHERMIC CONNECTIONS
	A. Manufacturers:
	B. Product Description: Exothermic materials, accessories, and tools for preparing and making permanent field connections between grounding system components.

	2.5 GROUNDING BUSSES
	A. When indicated, provide copper ground busses on walls in areas where special grounding needs will arise.  Bus shall consist of copper bar as follows:
	1. Ground bar cross section of nominal four (4) inches by 1/4 inch; 24 inches length.
	2. Drill to accommodate NEMA Pattern D 2-hole compression lugs for ground wires to be installed.  Leave remainder of bar for future drilling by owner.
	3. Copper compression lugs to connect conductors to the bar.  Lugs shall be 2-hole type for double bolting to ground bar.
	4. Install all bolts for compression with top and bottom steel washers plus a Belleville spring washer between top washer and bolt head.
	5. Grounding electrode conductor(s) shall be fusion-welded on buss (and not lugged on).
	6. Mounting Free air, no enclosure required.  Install Harger WBKT-1 brackets to mount bar to wall.  Isolate copper bar from mounting brackets with Harger 4200-Seriess two (2) inch insulators.
	7. Fasten clear pexiglass cover on standoff bolts over ground bar.  Engrave cover "GROUND BUS".  Cover by Harger Lightning Protection, Inc., or approved equal.
	8. Ground bar assembly shall be Harger Lightning Protection, Inc. GBI Series (800-842-7437, www.harger.com), Erico, Inc. (800-248-9353) or approved equal.
	2.6 DRIVEN ELECTRODE ACCESS WELL AND COVER
	A. Eight (12) inch diameter concrete pipe with belled end.
	B. 24 inches long or longer to reach ground and set flush in grade.
	C. Provide cast iron cover with "GROUND" embossed on top.

	PART 3 – EXECUTION
	3.1 EXAMINATION
	A. Verify final backfill and compaction has been completed before driving rod electrodes.

	3.2 PREPARATION
	A. Remove paint, rust, mill oils, and surface contaminants at connection points.

	3.3 EXISTING WORK
	A. Modify existing grounding system to maintain continuity to accommodate renovations.
	B. Extend existing grounding system using materials and methods compatible with existing electrical installations.

	3.4 INSTALLATION
	A. Install in accordance with NEC Article 250.  Properly bond the system neutral to the system grounding electrode conductor at the main service entrance equipment. All other neutral busses, bars, etc. on the service voltage system shall be isolated from ground.  This system shall be the solid grounded type.
	B. Bond all ground electrodes together to form the grounding electrode system including metal underground water pipe, metal frame of the building or structure, concrete encased electrodes, ground ring, rod and pipe electrodes and plate electrodes.
	C. Install grounding and bonding conductors concealed from view.
	D. Install grounding electrode conductor and connect to reinforcing steel in foundation footing.
	E. Install a green equipment grounding conductor in all feeders and branch circuits, minimum size per NEC Table 250.122.
	F. Transformers:  Ground as a separately derived source.
	1. Where transformer secondary includes a neutral, the neutral shall be bonded to the equipment enclosure and connected to the system ground conductor.
	2. Size bonding jumper per NEC Table 250.66.
	3. Grounding conductor shall be in raceway and shall be bonded to nearest available point of interior metal water piping system.
	G. Bond together reinforcing steel and metal accessories in pool and fountain structures.
	H. Concrete-Encased Electrode (NEC 250-52):
	1. Concrete-encased electrode is also known as the "Ufer ground".  Concrete footings or foundation that are in direct contact with the earth and located at the building periphery shall be made available for use as electrodes.  Designated footings shall be used for grounding purposes.  Unless other wise noted on drawings, designated footings are the perimeter building corners plus perimeter footings approximately on 100 feet centers between corners.
	I. Made Electrode:
	1. Triple Ground Rod:  Provide a building ground rod and bond it to the electrode system.  The building ground rod shall consist of three ground rods, arranged in an equilateral triangular pattern located at least five (5) feet outside an exterior building wall or as otherwise directed.  Space 15 feet apart and drive into the earth to a point two (2) feet below finished grade to top of rods.  Grounding electrode conductor shall form a continuous loop around rods, and conductor shall be properly bonded to each rod by a fusion weld similar to "Cadweld".
	2. Extend grounding electrode conductor from this ground rod(s) to the grounded service conductor (neutral) in the building main switchboard at an accessible point on the ground bus per NEC 250-24.
	3. Install grounding electrode conductor of 3/0 Copper.
	J. Main Bonding Jumper:  Shall be sized in accordance with Section 250-66, if not indicated on the drawings, and installed within the same enclosure as the point of bonding of the system neutral service entrance.
	K. Grounding Busses:
	1. Provide a copper bus bar where indicated on Drawings.  Provide grounding electrode conductor and connection to the grounding electrode system.  AWG No. 2 minimum.
	2. Provide in each IDF and MDF room.
	3. Provide at each CATV / MATV head-end mounting board.
	4. Provide at each building communications rack.
	5. Provide at each sound reinforcement equipment rack.
	L. Water Pipe Electrode: A ten (10) foot minimum length of electrically continuous underground metal water pipe.  Bond around insulating joints or sections, insulating pipe, and water meters to make pipe electrically continuous.
	M. Metal Building Frame NEC 250-52.
	1. The structural steel or other metal frame of the building.  Effectively ground the steel structural columns to the ground ring electrode.
	2. Cadweld AWG #2 bare copper cable to base of steel column.  Route bonding jumper down through column blockout in building floor slab, excavate under grade beam, and extend out to the ground ring.  Cadweld jumper (also called "stinger") or install Burndy Hyground™ Type YGHP-C hydraulic compression connector onto ground ring.  Install a ground rod at each point where a stinger from a building steel column lands on the ground ring.
	N. Ground Ring Electrode (NEC 250-52):
	1. Provide a tinned, bare copper conductor, size AWG #2 or larger, ground loop in direct contact with the earth.  Install around and below the entire periphery of the building at least 36 inches underground.  The ring conductor shall be in direct contact with the earth and below any concrete mat or seal slab that may be part of the building structural foundation.  Bond this ground ring to all other electrodes and to the grounded service conductor (neutral) in the building main switchboard at a point on the supply side of each service disconnect.
	O. Fuel Gas Piping:
	1. Each above ground portion of a gas piping system upstream from the equipment shutoff valve shall be made electrical continuos and bonded to the building grounding electrode system, as required in NFPA 54, National Fuel Gas Code.
	2. Gas piping shall not be used as a grounding electrode.
	P. Engine Generator Neutral:
	1. Ground the generator neutral as a separately derived system per NEC 250-20(d).
	Q. Outdoor Lighting Poles:

	3.5 Other Grounding Systems:
	3.6 EQUIPMENT GROUNDING SYSTEM
	A. General:  Make a firm bond between all enclosures, equipment and metallic raceway system.  Grounding conductors shall be continuous from origin to termination and properly bonded with lugs at both ends.  The metallic raceway systems shall be made up properly to form a grounding path that has an impedance back to the main system ground that is as low as can be practically obtained.
	B. Over 250 Volts: Provide locknuts and/or listed fittings per NEC 250-97 for bonding of metal raceways in all circuits of over 250 Volts to ground.  In case of oversized, concentric or eccentric knockouts, comply with NEC 250-92(B).  The use of snap-in, wedge-type, or pivot-type connectors is prohibited.
	A. Grounding Tests:
	1. Test the electrical system after installation is complete.  Inspect and test for stray currents, unintended ground shorts, and proper physical condition of grounding system.  Correct any deficiencies and re-test to verify satisfactory installation.
	2. Provide written test report to document all findings, test values, work done and certification of grounding system.
	3. Use true-RMS meters for all voltage and current measurements.
	4. Test telecommunications grounding riser to verify continuity.
	5. Check all isolated ground receptacles for correct polarity.
	6. Test all sub panels of separately derives systems to verify subpanel neutral is isolated from ground.
	7. Test theater isolated power system for the sound reinforcement system to verify isolation of ground system from other building systems.
	8. Verify continuity and isolation of audio system ground bus and grounding riser.
	9. Perform ground resistance and continuity testing in accordance with IEEE 142.
	10. When improper grounding is found on receptacle, check receptacles in entire project and correct.  Perform retest.

	A. Install test well for designated outdoor driven ground rods.  Set tops of well flush with finished grade.  Provide mechanical connector for ground rod inside test well so that rod can be disconnected from ground ring or other grounding electrode system for testing.
	1. Designated Ground Rods:
	a. One (1) at triple ground rod for High School Main Switchboard Electrical Room.
	b. One (1) at each generator.
	END OF SECTION 26 05 26


	26 05 29 - Hangers And Supports For Electrical Systems
	CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:

	1.3 REFERENCES
	A. Underwriters Laboratories Inc.:

	1.4 DEFINITIONS
	A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or assembly placed in spaces between and penetrations through building materials to arrest movement of fire, smoke, heat, and hot gases through fire rated construction.

	1.5 PERFORMANCE REQUIREMENTS
	A. Firestopping: Conform to Building Code and UL for fire resistance ratings and surface burning characteristics.

	1.6 SUBMITTALS
	A. Product Data:

	1.7 QUALITY ASSURANCE
	A. Perform Work in accordance with the Building Code.


	PART 2 - PRODUCTS
	2.1 CONDUIT SUPPORTS
	A. Manufacturers:
	B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free running threads.
	C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept either bolt or hanger rod. Set screw: hardened steel.
	D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with single bolt to tighten.
	E. Conduit clamps - general purpose: One hole malleable iron for surface mounted conduits.
	F. Cable Ties: High strength nylon temperature rated to 185 degrees F. Self locking.

	2.2 FORMED STEEL CHANNEL
	A. Manufacturers:
	B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on center.

	2.3 SLEEVES
	A. Sleeves for raceway Through Non-fire Rated Floors: 18 gage galvanized steel.
	B. Sleeves for raceway Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors: Steel pipe or 18 gage galvanized steel.
	C. Sleeves for raceway Through Fire Rated and Fire Resistive Floors and Walls, and Fire Proofing: Prefabricated fire rated sleeves including seals, UL Listed.
	D. Fire-stopping Insulation: Glass fiber type, non-combustible.

	2.4 SPRING STEEL CLIPS
	A. Product Description: Mounting clamp, and screw.
	2.5 MECHANICAL SLEEVE SEALS
	A. Manufacturers:
	B. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber links shaped to continuously fill annular space between object and sleeve, connected with bolts and pressure plates causing rubber sealing elements to expand when tightened, providing watertight seal and electrical insulation.

	2.6 FIRESTOPPING
	A. Manufacturers:
	B. Product Description: Different types of products by multiple manufacturers are acceptable as required to meet specified system description and performance requirements; provide only one type for each similar application.

	2.7 FIRESTOPPING ACCESSORIES
	A. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and other devices required to position and retain materials in place.
	B. General:
	C. Non-Rated Surfaces:


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify openings are ready to receive sleeves.
	B. Verify openings are ready to receive firestopping.

	3.2 INSTALLATION - HANGERS AND SUPPORTS
	A. Anchors and Fasteners:
	B. Inserts:
	C. Install conduit and raceway support and spacing in accordance with NEC.
	D. Do not fasten supports to suspended ceiling support system, pipes, ducts, mechanical equipment, or conduit.
	E. Install multiple conduit runs on common hangers.
	F. Supports:

	3.3 INSTALLATION - FIRESTOPPING
	A. Install material at fire rated construction perimeters and openings containing penetrating sleeves, piping, ductwork, conduit and other items, requiring firestopping.
	B. Apply primer where recommended by manufacturer for type of firestopping material and substrate involved, and as required for compliance with required fire ratings.
	C. Apply firestopping material in sufficient thickness to achieve required fire and smoke rating.
	D. Compress fibered material to maximum 40 percent of its uncompressed size.
	E. Place intumescent coating in sufficient coats to achieve rating required.
	F. Remove dam material after firestopping material has cured.
	G. Fire Rated Surface:
	H. Non-Rated Surfaces:

	3.4 INSTALLATION - SLEEVES
	A. Exterior watertight entries: Provide mechanical sleeve seals.
	B. Interior conduit penetrations not required to be watertight: Sleeve and fill with silicon foam.
	C. Set sleeves in position in forms. Provide reinforcing around sleeves.
	D. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for continuous insulation wrapping.
	E. Extend sleeves through floors and walls one (1) inch above finished floor level. Caulk sleeves.



	26 05 33 - Raceway And Boxes For Electrical Systems
	CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.1 SUMMARY
	A. Section includes conduit and tubing, wireways, outlet boxes, pull and junction boxes, and handholes.

	1.2 REFERENCES
	A. American National Standards Institute:
	B. National Electrical Manufacturers Association:

	1.3 SYSTEM DESCRIPTION
	A. Raceway and boxes located as indicated on Drawings, and at other locations required for splices, taps, wire pulling, equipment connections, and compliance with regulatory requirements. Raceway and boxes are shown in approximate locations unless dimensioned. Provide raceway to complete wiring system.
	B. Wet and Damp Locations: Provide rigid steel conduit.  Provide cast metal junction and pull boxes. Provide flush mounting outlet box in finished areas.
	C. Concealed Dry Locations: Provide rigid steel intermediate metal conduit on electrical metallic tubing.  Provide sheet-metal boxes. Provide flush mounting outlet box in finished areas. Provide hinged enclosure for large pull boxes.
	D. Exposed Dry Locations: Provide rigid steel conduit, intermediate metal conduit or electrical metallic tubing.  Provide sheet-metal boxes. Provide flush mounting outlet box in finished areas. Provide hinged enclosure for large pull boxes.
	E. In Slab or Under Slab on Grade: No branch circuit raceway is allowed in any slab or under slab on grade unless specifically indicated on drawings.

	1.4 DESIGN REQUIREMENTS
	A. Minimum Raceway Size: 3/4 inch.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect conduit from corrosion and entrance of debris by storing above grade. Provide appropriate covering.
	B. Protect PVC conduit from sunlight.

	1.6 COORDINATION
	A. Coordinate installation of outlet boxes and raceway for equipment connected under other Divisions.
	B. Coordinate installation of conduit for control wiring in mechanical rooms and in inaccessible locations such as walls and hard ceilings.
	C. Coordinate installation of conduit for all other low-voltage systems in inaccessible locations and all other locations required by drawings or specifications for those systems.
	D. Coordinate mounting heights, orientation and locations of outlets mounted above counters, benches, and backsplashes.  Refer to Architectural elevations and equipment specifications and coordinate device locations prior to electrical rough-in.


	PART 2 - PRODUCTS
	2.1 METAL CONDUIT
	A. Manufacturers:
	B. Rigid Steel Conduit: ANSI C80.1.
	C. Intermediate Metal Conduit (IMC): Rigid steel.
	D. Fittings and Conduit Bodies: NEMA FB 1; material to match conduit
	E. Electrical Metal Tubing (EMT):  All EMT fittings shall be steel not die-cast metal. All conduit stub-ups above ceiling for low voltage and data to be provided with insulating bushing.
	F. Flexible Metal Conduit (Flex):  Conduit fittings shall be steel.  Provide plastic anti-short bushing for all flex fittings.  Comply with NEC 348.
	G. Liquidtight Flexible Metal Conduit:  Shall be same as flexible metal conduit specified above except Article 350 in NEC.
	H. PVC-Coated Rigid Steel Conduit:  Galvanized rigid steel with additional external coating for 40 mil polyvinyl chloride jacket (PVC).  Conforming to UL Standard 6. ANSI C80.1 and NEMA Standard No. RN.1.
	1. Manufacturer:
	a. Ocal Inc.
	b. Perma Cote Industries
	c. Rob-Roy Industries
	d. or Approved equal.
	I. PVC-Rigid Nonmetallic Conduit:  PVC and fittings that are listed per the UL Standards.  Comply with NEMA Standard TC-2.
	J. Nonmetallic Multi Duct:  Provide nonmetallic multi duct that is UL Listed.
	1. Type:  four (4) inches schedule 40 PVC outer duct, four 1.25 inch ducts of ribbed polyethylene.  Duct shall have six (6) inch deep end bell on one end, spigot on the other end.
	2. Multi Duct shall have gaskets to seal the inside and outside walls of the inner duct.

	2.2 ENCLOSURES
	A. Pull Boxes, Junction Boxes, Cabinets, and Wireways:  Provide pull boxes, junction boxes, wireways, and cabinets wherever necessary for proper installation of various electrical systems according to the National Electrical Code and where indicated on the Drawings.
	B. Minimum Size:  That size shown on the drawings, as required for the specific function, or as required by the National Electrical Code, whichever is larger.
	C. Construction:
	1. Indoors in Dry Areas and Not Buried in Slab:  Code gage steel - NEMA 1 construction - sides formed and welded, screw covers unless indicated hinged cover or door on drawings. Hinged doors shall be similar to panelboard doors with the same type locking device.  Knockouts shall be factory made or formed O-Z Gedney Type PB or approved equal.
	2. Outdoors or Indoors in Wet Areas and Not Buried in Slab:  Same as specified above for indoor except provide NEMA 3R (designated by 3R or RT) unless indicated or specified to be NEMA 4 (designated by 4 or WP) or other type rating.
	3. Indoors Buried in Slab:  Watertight, galvanized cast iron in floors on or below grade, otherwise concrete tight stamped steel.
	4. Outdoors Buried in Earth:  Watertight, Polymer concrete similar to Hubbell Power System, Inc. “Quazite” or precast concrete type manufactured by Brooks Product, Inc brand for Oldcastle Precast, Inc. Precast box shall have appropriate structural rating for intended use.  Install on a level poured concrete base to provide a solid bearing surface.  Provide a bolted cast iron traffic cover with foundry-cast marking "Electrical", "Communications" or "Telephone" as applies.  Top of enclosure shall be one (1) inch above finished grade in earth.  Top of enclosure shall be flush with finished pavement.
	2.3 WIREWAY
	2.4 OUTLET BOXES
	2.5 FLOOR BOXES

	PART 3 - EXECUTION
	A. The following raceway types are to be used in the following locations:
	A. Adjust floor box flush with finish material.
	3.11 ABOVE CEILING JUNCTION BOXES
	A. Labeling:  Provide label on all above ceiling junction boxes.

	END OF SECTION 26 05 33


	26 05 53 - Identification For Electrical Systems
	CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:

	1.3 QUALITY ASSURANCE
	A. Manufacturers: Firms regularly engaged in manufacture of electrical identification, of types and sizes required, whose products have been in satisfactory use in similar service for not less than 5 years.
	B. Codes and standards: Comply with the following:


	PART 2 – PRODUCTS
	2.1 MANUFACTURERS
	A. Acceptable Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated in the work include, but are not limited to the following:

	2.2 NAMEPLATES
	A. Product Description: Laminated three-layer plastic with engraved black letters on light contrasting background color.
	B. Emergency Power panels and Equipment: Laminated three-layer plastic with engraved white letters on RED background.
	C. Letter Size:
	D. Minimum nameplate thickness: 1/8 inch.

	2.3 UNDERGROUND WARNING TAPE
	A. Description: four (4) inch wide plastic tape, colored red with suitable warning legend describing buried electrical lines.


	PART 3 - EXECUTION
	3.1 PREPARATION
	A. Degrease and clean surfaces to receive adhesive for identification materials.

	3.2 INSTALLATION
	A. Install identifying devices after completion of painting.
	B. Nameplate Installation:
	C. Underground Warning Tape Installation:
	D. Printed Panelboard Directory:

	3.3 ABOVE CEILING JUNCTION BOXES
	A. Labeling:  Provide label on all above ceiling junction boxes.

	3.4 ARC FLASH WARNING LABEL
	A. Switchboards, panel boards and motor control centers requiring examination, adjustments, servicing or maintenance while energized shall be field marked to warn persons of arc flash hazards. Marking shall be located so as to be clearly visible to qualified persons before servicing or maintenance.
	END OF SECTION 26 05 53



	26 08 00 - Commisioning Of Electrical Systems
	26 09 14 - Electrical Controls
	Conditions of the Contract and Division 1, as applicable, apply to this Section.
	6. Heat detector shall be Notifier Model No. HD-621 or approved equal.  Detector shall have Normally Open, dual output contacts.  Both contacts shall be rated at least 3A @ 6-125 Vac and 1A @ 6-28 Vdc.

	26 20 00 - Electrical Distribution Equipment
	PART 2 - PRODUCTS
	2.1 MANUFACTURERS
	A. Unless indicated otherwise, all equipment in this section shall be provided from a single manufacturer. The product designations listed are to establish a level of quality.  Acceptable manufacturers are,
	1. Square D
	2. Siemens
	3. G.E.
	4. Cutler-Hammer
	2.2 ENCLOSED SWITCHES
	A. General: Provide heavy duty enclosed switches similar to Square D Class 3100 Type HD.
	B. Switch Interior:
	C. Switch Mechanism:
	D. Switch Enclosures:
	E. Switch Ratings:
	F. Fuse Clips:  NEMA FU 1, Class J fuses.

	2.3 SINGLE CIRCUIT BREAKERS WITH ENCLOSURES
	A. Product Description: Enclosed, molded-case circuit breaker conforming to NEMA AB 1, suitable for use as service entrance equipment where applied.
	B. Circuit Breakers:  Molded case, quick make, quick break, trip free, common thermal magnetic trip.
	C. Ratings: Continuous current, poles as required, 480 volt system breaker shall interrupt short circuits up to 14,000 rms amps symmetrical; on 120/208 - 240 volt system, 10,000 amp rms symmetrical.
	D. Enclosure: NEMA AB 1, to meet conditions. Fabricate enclosure from steel finished with manufacturer's standard gray enamel.
	E. Nameplate:  Provide a nameplate showing load served.

	2.4 FRACTIONAL HORSEPOWER MANUAL MOTOR CONTROLLER
	A. Square D - Class 2510 Type F.
	1. Description: NEMA ICS 2, ac general-purpose Class A manually operated, full-voltage controller for fractional horsepower induction motors, with thermal overload unit, red pilot light and toggle operator.
	2. Enclosures: ANSI / NEMA ICS 6, Type as indicated.

	2.5 MAGNETIC MOTOR CONTROLLERS
	A. Square D - Class 8536 Type S.
	1. Description: NEMA ICS 2, ac general-purpose Class A magnetic controller for induction motors rated in horsepower.
	2. Coil Operating Voltage: Provide as required to interface with controls system, including control power transformer.
	3. Coil: Be of encapsulated type.
	4. Poles: as indicated.
	5. Size: as indicated.
	6. Contacts:  Totally enclosed, double-break, silver-cadmium-oxide power contacts.  Contact inspection and replacement shall be possible without disturbing line or load wiring.
	7. Wiring:  Straight-through wiring with all terminals clearly marked.
	8. Overload Relay: NEMA ICS.
	a. Solid State: Trip current rating will be established by selection of overload relay and shall be adjustable (3 to 1 current range).  The overload shall be self-powered. Provide phase loss, phase unbalance protection, permanent tamper guard, Trip Class 10 or 20 and a mechanical test function.
	b. Outputs:  Units shall be designed for addition of either a normally open or normally closed auxiliary contact and shall be field convertible.  Provide one (1) set of N.O. and N.C. contacts in each starter.
	c. Reset:  Unit shall include both manual reset and remote reset using an external module.
	d. Select overload current setting based on the motor nameplate data of the actual motor to be protected. All standard NEMA sizes may be used for the overload relay, including Size 00.
	9. Enclosure: ANSI / NEMA ICS 6, Type 1, 3R or 4X.
	10. Control Power Transformers:  120 volt secondary. VA minimum, in each motor starter.  Provide fused primary and secondary.
	11. Provide red LED running pilot light and H-O-A switch.
	2.6 MAGNETIC MOTOR CONTROLLERS - TWO - SPEED
	A. Square D - Class 8810 Type S.
	1. Description:  Include integral time delay transition between FAST and SLOW speeds.  Starters shall be electrically and mechanically interlocked to prohibit both starters being energized simultaneously.
	2. Coil operating voltage: Provide as required to interface with controls system, including control power transformer.
	3. Coil: Be of encapsulated type.
	4. Poles: as indicated.
	5. Size: as indicated.
	6. Contacts:  Totally enclosed, double-break, silver-cadmium-oxide power contacts.
	7. Contact inspection and replacement shall be possible without disturbing line or load wiring.
	8. Wiring:  Straight-through wiring with all terminals clearly marked.
	9. Overload Relay: NEMA ICS.
	a. Solid State; Trip current rating will be established by selection of overload relay and shall be adjustable (3 to 1 current range).  The overload shall be self-powered. Provide phase loss, phase unbalance protection, permanent tamper guard, Trip Class 10 or 20 and a mechanical test function.
	b. Outputs:  Units shall be designed for addition of either a normally open or normally closed auxiliary contact and shall be field convertible.  Provide one (1) set of N.O. and N.C. contacts in each starter.
	c. Reset:  Unit shall include both manual reset and remote reset using an external module.
	d. Select overload current setting based on the motor nameplate data of the actual motor to be protected. All standard NEMA sizes may be used for the overload relay, including Size 00.
	10. Enclosure: ANSI / NEMA ICS 6, Type 1, 3R or 4X.
	11. Two speed motor controllers shall be designed for type of motor winding specified in Division 23 Mechanical Specifications, Drawings, or Equipment Schedule.  Coordinate with Division 23 prior to submittal.
	12. Provide red-high, amber-low running pilot lights and H-O-L-A switch.
	13. Provide two speed motor controllers for all two speed motors specified in Division 23 Mechanical Specifications, Drawings, or Equipment Schedule.  Coordinate with Division 23 prior to submittal.
	2.7 COMBINATION DISCONNECT / MOTOR STARTERS
	A. Square D - Class 8538 Type S (Fusible or no fuse, as shown on plans).
	1. Description:  Combine magnetic motor controllers with fusible switch disconnect in common enclosure.  Switch shall have a color coded externally operated handle.  Operating handle shall give positive visual indication of ON/OFF with red and black color-coding.
	2. Fusible Switch Assemblies:  NEMA KS 1, enclosed knife switch with externally operable handle.  Fuse clips: Designed to accommodate Class J fuses and visible blades. Operating handle shall give positive visual indication of ON/OFF with color-coded operating handle.
	3. Magnetic Motor Controllers: Refer to paragraph(s) specifying magnetic motor controllers for requirements.
	2.8 FUSES (600 VOLTS AND BELOW)
	A. Manufacturers:
	B. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated on Drawings.
	C. Voltage: Rating suitable for circuit phase-to-phase voltage.
	D. Class J (Time Delay) Fuses
	1. Dimensions and Performance: NEMA FU 1.
	2. Voltage: Rating suitable for circuit phase-to-phase voltage.
	3. Dual-element, time delay ten (10) seconds (minimum) at 500 percent rated current.
	E. Spares:  Spare fuses shall be provided in the amount of ten (10) percent of each type and size installed.  Replacement for fuses and limiters  blown during construction shall not count as spares.

	2.9 TWO-WINDING TRANSFORMERS
	A. Product Description: Provide transformers in accordance with the following standards, where applicable:
	B. Ratings as indicated on Drawing.
	C. Primary Voltage: 480 volts, 3 phase or as indicated on plans.
	D. Secondary Voltage: 208Y/120 volts, 3 phase or as indicated on plans.
	E. Insulation system and average winding temperature rise 150 degrees Celsius over 40 degrees Celsius ambient.
	F. Winding Taps:
	G. Sound Levels: NEMA ST 20.  Noise levels shall not exceed NEMA and ANSI Standards.
	H. Basic Impulse Level: 10 kV for transformers less than 300 kVA.
	I. Ground core and coil assembly to enclosure by means of visible flexible copper grounding strap.
	J. Mounting:
	K. Coil Conductors: Continuous copper windings with terminations brazed or welded.
	L. Enclosure: NEMA ST 20, Type 1 or Type 3R ventilated. Furnish lifting eyes or brackets.
	M. Isolate core and coil from enclosure using vibration-absorbing mounts.
	N. Nameplate: Include transformer connection data and overload capacity based on rated allowable temperature rise.

	2.10 TRANSFORMERS FOR NONLINEAR LOADS
	A. Nonlinear load transformer shall be as specified for two winding transformers except as modified by this Section.
	B. Product Description: NEMA ST 20, factory-assembled, air cooled dry type transformers, designed to supply nonlinear load, UL K-9 rated.
	C. Primary Voltage: 480 volts, 3 phase.
	D. Secondary Voltage: 208Y/120 volts, 3 phase.
	E. Insulation and temperature rise: Class 220 insulation system with 115 degrees Celsius average winding temperature rise over 40 degrees Celsius ambient.
	F. Coil Conductors: Continuous copper windings with terminations brazed or welded. Individually insulate secondary conductors and arrange to minimize hysteresis and eddy current losses at harmonic frequencies. Size secondary neutral conductor at 1.73 times the phase conductor ampacity.
	G. Enclosure: NEMA ST 20, Type 1 or Type 3R ventilated. Furnish lifting eyes or brackets.
	H. Isolate core and coil from enclosure using vibration-absorbing mounts.
	I. Nameplate: Include transformer connection data and overload capacity based on rated allowable temperature rise.

	2.11 DISTRIBUTION PANELBOARDS
	A. Manufacturers: Square D I- Line, Class 2110.
	B. Product Description: NEMA PB 1, circuit breaker type panelboard.
	C. Panelboard Bus: copper current carrying components, ratings as indicated on Drawings. Furnish copper ground bus in each panelboard.
	D. Continuous current rating shall be sufficient to protect wiring and equipment served.
	1. Panels 400A and smaller, 35,000 amperes rms symmetrical.
	2. Panels greater than 400A: 65,000 amperes rms symmetrical.
	E. Molded Case Circuit Breakers: NEMA AB 1, circuit breakers with integral thermal and instantaneous magnetic trip in each pole. Furnish circuit breakers UL listed as Type HACR for air conditioning equipment branch circuits.

	2.12 BRANCH CIRCUIT PANELBOARDS
	A. Manufacturers: Square D Type NQ for 208/120V, type NF for 480/277V.
	B. Product Description: NEMA PB1, circuit breaker type, lighting and appliance branch circuit panelboard.
	C. Panelboard Bus: Copper current carrying components, ratings as indicated on Drawings. Furnish copper ground bus in each panelboard;
	D. For non-linear load applications subject to harmonics furnish 173 percent rated, plated copper, solid neutral.
	E. Minimum Integrated Short Circuit Rating: 10,000 amperes rms symmetrical for 208-240/120 volt panelboards; 22,000 amperes rms symmetrical for 480 volt panelboards.
	F. Molded Case Circuit Breakers: NEMA AB 1, bolt-on type thermal magnetic trip circuit breakers, with common trip handle for all poles, listed as Type SWD for lighting circuits, Type HACR for air conditioning equipment circuits, Class A ground fault interrupter circuit breakers as indicated on Drawings. Do not use tandem circuit breakers.
	G. Enclosure: NEMA PB 1, Type 1 or Type 3R. All panelboards located in kitchen areas shall be flush mount with NEMA 4X Stainless Steel enclosures.
	H. Cabinet Front: Safety dead front type with concealed trim clamps, concealed hinge, metal directory frame, and flush lock keyed alike. Finish in manufacturer's standard gray enamel.
	I. Provide ground-fault circuit breaker for each heat trace branch circuit.
	J. Panelboards indicated to have thru-feed lugs shall be furnished with thru-feed lugs in all sections of panelboard.

	2.13 MOTOR CONTROL CENTERS
	2.15 SERVICE ENTRANCE CABLE TAP BOX (CTB):
	2.16 SEQUENCING PANELBOARD FOR THEATER SOUND REINFORCEMENT SYSTEM:

	9. Acceptable Manufacturer:  LynTec Inc., 8401 Melrose, Lenexa, KS 66214-1647; telephone 800-724-4047, fax 888-722-4157, www.lyntec.com or email info@lyntec.com .
	G. Surge Protective Device: Install a Transient Voltage Surge Suppressor (TVSS) on the sequencing panelboard.  TVSS shall be Current Technology TransGuard TG60 Series or Liebert Interceptor Model 111 Series.
	A. General:  Provide for system performance testing as required by the National Electrical Code.  Provide each ground fault relay, sensing device or ground fault protection system with instructions and a test form.  The form shall be retained by those in charge of the building's electrical installation and be available to the authority having jurisdiction.  The instruction content shall be as required by UL.
	A. NFPA:
	B. Shunt Trip:  All electrical sources located under the ventilating equipment (cooking equipment hood) shall be shut off upon the operation of a wet chemical or water fire extinguishing system. Provide shunt trip accessory on each circuit breaker serving an electrical appliance under the hood.  Install control wiring between shunt trips and the hood extinguishing system. Coordinate all wiring with supplier of hood fire suppression system for proper selection of shunt trip coil voltage, momentary or maintained-contact closure to activate shunt trip and inter-connections. Operation of a hood extinguishing system shall automatically shunt trip all associated circuit breakers.
	C. Fire Alarm System: The operation of any extinguishing system shall automatically signal the building fire alarm system.  Refer to Section 26 05 53 for additional fire alarm system requirements.
	A. Nametag: Provide a nametag for each piece of distribution equipment; see Section 26 05 53, Electrical Identification.


	26 27 26 - Wiring Devices
	CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section includes wall switches; wall dimmers; receptacles; device plates and box covers. All devices shall be installed in outlet boxes of required size and volume.

	1.3 REFERENCES
	A. National Electrical Manufacturers Association:  Wiring devices shall comply with NEMA Standards WD-1 and WD-6.
	B. Wet Locations:  Wiring devices and their enclosures installed outdoors and in wet locations shall be approved for that purpose.
	C. Minimum Raceway Size: 3/4 inch.

	1.4 Submittals
	A. Submit manufactures product data for all wiring devices, indicate intended color and coverplate.


	PART 2 - PRODUCTS
	2.1 GENERAL
	A. All devices shall be suitable for use intended, and have voltage and current ratings adequate for loads being served.

	2.2 WALL SWITCHES
	A. Single Pole Switch, Toggle Style:
	B. Double Pole Switch, Toggle Style:
	C. Three-way Switch, Toggle Style:
	D. Four-way Switch, Toggle Style:
	E. Indicator Switch, Toggle Style:
	F. Locator Switch, Toggle Style:
	G. Digital Time Switch:
	H. Key lock switches:
	I. Color: As selected by Architect.

	2.3 MOTOR RATED SWITCHES
	A. Provide where a switch is indicated as a local disconnect for all mechanical and plumbing equipment.
	B. Leviton MMS Series.
	2.4 WALL DIMMERS
	A. Manufacturers:
	B. Product Description: Semiconductor dimmer for incandescent lamps with ON-OFF switch.
	C. Body and Handle: Linear slide handle, color as selected by Architect.
	D. Voltage: 120 volts.

	2.5 RECEPTACLES
	A. Single Convenience Receptacle:
	B. Duplex Convenience Receptacle:
	C. GFCI Receptacle:
	D. Isolated Ground Duplex Receptacle:
	1. Leviton 5362-IG, 20A/125V.
	E. Duplex Tamper Resistant Receptacle/ USB Charger
	F. Provide 20 amp receptacle for single-receptacle branch circuits.
	G. For locations where a quadruplex or fourplex is required, provide 2-duplex receptacles under common coverplate.
	H. Color: As selected by Architect.

	2.6 WALL PLATES
	A. Type 302 Stainless Steel with matching mounting screws.

	2.7 MANUFACTURERS
	A. Each type of wiring device shall be furnished by one (1) manufacturer.  The following will be acceptable providing the project specifications:
	1. Leviton
	2. Pass & Seymour
	3. Hubbell / Bryant
	4. Cooper


	PART 3 - EXECUTION
	3.1 EXISTING WORK
	A. Disconnect abandoned circuits and remove raceway, wire, and cable. Remove abandoned boxes when connecting wire and cable is abandoned and removed. Install blank cover for remaining abandoned boxes.
	B. Maintain access to existing boxes and wiring connections remaining active and requiring access.
	C. Extend existing circuits using materials and methods compatible with existing electrical installations, or as specified.

	3.2 INSTALLATION
	A. Route raceway and cable to meet Project conditions.
	B. Set wall mounted boxes at elevations to accommodate mounting heights indicated.
	C. Adjust box location up to ten (10) feet prior to rough-in when required to accommodate intended purpose.
	D. Do not install flush mounting box back-to-back in walls; install boxes with minimum 24 inches separation.
	E. Install devices plumb and level.

	3.3 MOUNTING HEIGHTS
	A. As indicated on Drawings or if not indicated in accordance with the Architects instructions.  All other telephone, Data, TV, etc. outlets shall be same as receptacle.
	3.4 GANGED SWITCHES
	A. Install permanent barrier between all 277 Volt light switches ganged into one outlet box.
	B. Where multiple switches are grouped on one location, install switches under a one piece, multi-gang cover plate.
	C. Other telephone, data, TV, etc. outlets shall be same as receptacle.
	3.5 gfci
	A. Provide ground-fault circuit-interrupter type receptacles for all 15 and 20 amp receptacles shown on drawings in bathrooms, kitchens, mechanical rooms and outdoors.
	END OF SECTION 26 27 26



	26 32 13 - Engine Generators
	CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	26 43 00 - Surge Protection Devices (Spds) For Low-Voltage Electrical Power Circuits
	CONDITIONS OF THE CONTRACT AND DIVISION 1, as applicable, apply to this Section.
	PART 1 - GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. Section Includes:

	1.3 REFERENCES
	1.4 SUBMITTALS
	A. Product Data: Submit capacity, dimensions, weights, details, and wiring configuration.
	B. Submittals shall include UL 1449 3rd Edition Listing documentation verifiable by visiting www.UL.com, clicking “Certifications” link, searching using UL Category Code: VZCA and VZCA2:
	C. Upon request, an unencapsulated but complete SPD formally known as TVSS shall be presented for visual inspection.
	D. Minimum of ten (10) year warranty Manufacturer's Installation Instructions: Submit installation instructions and connection requirements.

	1.5 QUALITY ASSURANCE
	A. List individual units under UL 1449 (Third Addition) and UL 1283.
	B. Single manufacturer: All equipment of each type shall be the product of one manufacturer.
	C. SPD shall comply with NEC Article 285 and shall be permanently marked with the short-circuit current rating of the device.
	D. Manufacturer Qualifications:  Engage a firm with at least 5 years experience in manufacturing transient voltage surge suppressors.
	E. Manufacturer shall be ISO 9001 or 9002 certified.
	F. The manufacturer of this equipment shall have produced similar electrical equipment for a minimum period of ten (10) years. When requested by the Engineer, an acceptable list of installations with similar equipment shall be provided demonstrating compliance with this requirement.
	G. The SPD shall be compliant with the Restriction of Hazardous Substances (RoHS) Directive 2002/95/EC.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Accept equipment on site in factory packaging. Inspect for damage.
	B. Protect equipment from damage by providing temporary covers until construction is complete in adjacent space.
	C. Handle and store equipment in accordance with manufacturer’s Installation and Maintenance Manuals.  One (1) copy of this document to be provided with the equipment at time of shipment.


	PART 2 - PRODUCTS
	2.1 SURGE PROTECTION DEVICES (SPDs)
	A. Manufacturers:
	B. Product Description: Surge protection devices for protection of AC electrical circuits.
	C. Unit Operating Voltage: As indicated on Drawings.
	D. Construction:
	E. Types:
	1. Switchboards; locate as integral part of switchboard, coordinate mounting with switchboard manufacturer.
	2. Panelboards; locate as stand-alone.  Component in housing adjacent to protected panelboard.
	F. Protection Modes: For Wye configured system, furnish device with directly connected suppression elements between line-neutral (L-N), line-ground (L-G), and neutral-ground (N-G). For Delta configured system, furnish device with suppression elements between line to line (L-L) and line to ground (L-G).
	G. Swithboards:
	H. Distribution and Lighting Panelboards:
	UL 1449 Listed Maximum Continuous Operating Voltage (MCOV) (verifiable at UL.com):


	PART 3 - EXECUTION
	3.1 EXAMINATION
	A. Verify mounting area is ready for equipment.
	B. Verify circuit rough-ins are at correct location.

	3.2 INSTALLATION
	A. Install in accordance with IEEE 1100.
	B. Install service entrance suppressors in switchboard.
	C. Install suppressors for panelboards adjacent to panel.
	D. Install surge counter in face of switchboard.
	E. Include surge counter for stand-alone SPD.
	F. Install with maximum conductor length of 24 inches. Install suppressor with internal fusing.
	G. Provide 30 amp, 3 pole circuit breaker in panelboards to feed SPD.



	27 00 00 - Basic Materials And Methods
	SECTION 27 00 00 - BASIC MATERIALS AND METHODS
	1.01 RELATED WORK
	A. The entire drawing and specification package apply to the work specified in the telecommunications sections of the specifications and shall be complied with in every respect.  The Contract Documents are comprised of the drawings and specifications.  The Contractor shall examine these Contract Documents, and coordinate required work indicated in each.

	1.02 SCOPE OF WORK
	A. The work covered by the specifications includes furnishing materials, labor, transportation, tools, permits, fees, utilities, and incidentals necessary for the complete installation of work required in the Contract Drawings.
	B. It is the intent of the Contract Documents to provide an extension of the existing installed systems interfaced with new systems, complete in every respect.
	C. The Contractor shall be responsible for coordination and proper relation of his work to the building structure and to the work of all trades.  The Contractor shall visit the premises and thoroughly familiarize himself with the existing site conditions, details of the work and the working conditions, and verify dimensions in the field.  The Contractor shall advise the Engineer of any discrepancy prior to bidding.  The submission of bids shall be deemed evidence of the Contractor's site visit; coordination of existing conditions and include consideration for existing conditions.
	D. Provide line-by-line specification review for each Division 27 section annotated to certify compliance or deviation.

	1.03 DRAWINGS AND SPECIFICATIONS
	A. The drawings and these specifications are complementary to each other, and what is required by one shall be as binding as if required by both.
	B. If variations or departures from the drawings are deemed necessary by the Contractor, details of such departures and the reasons therefore shall be submitted to the Engineer for review.  No departures shall be made without prior written acceptance of the Engineer.
	C. Should the drawings or specifications disagree in themselves or with their counterpart, the better quality or greater quantity of work or materials shall be estimated upon, and unless otherwise directed by the Engineer in writing, shall be performed or furnished.  In case the specifications should not fully agree with the Schedules, the latter shall govern.  Figures indicated on drawings govern scale measurements and large scale details govern small scale drawings.
	D. Items specifically mentioned in the specifications but not shown on the drawings and/or items shown on the drawings but not specifically mentioned in the specifications shall be installed by the Contractor under the appropriate section of work as if they were both specified and shown.

	1.04 CODES AND STANDARDS
	A. All work shall comply with the applicable articles of the National Electrical Code, the National Electrical Safety Code, the National Fire Codes (published by National Fire Protection Association), and City Codes and Ordinances, as well as any other authorities that may have lawful jurisdiction pertaining to the work specified.  None of the terms or provisions of this specification shall be construed as waiving any of the rules, regulations, or requirements of these authorities.
	B. Contractor is responsible for knowledge and application of current versions of all applicable standards and codes. In cases where listed standards and codes have been updated, Contractor shall adhere to the most recent revisions, including all relevant changes or addenda at the time of installation.
	C. ANSI/TIA:
	D. ISO/IEC:
	E. BICSI – Building Industry Consultative Services International – Published Standards
	F. National Electric Codes
	G. ASHRAE
	H. OSHA Standards and Regulations – all applicable
	I. Local Codes and Standards – all applicable
	J. Anywhere cabling standards conflict with one another or with electrical or safety codes, Contractor shall defer to the NEC and any applicable local codes or ordinances, or default to the most stringent requirements listed by either.
	K. Knowledge and execution of applicable standards and codes is the sole responsibility of the Contractor.
	L. Any violations of applicable standards or codes committed by the Contractor shall be remedied at the Contractor’s expense.
	M. In any instance where these Specifications call for materials for construction of a better quality or larger size than required by the codes, the provisions of these Specifications shall take precedence.  The codes shall govern in case of direct conflict between the Codes and the Drawings.

	1.05 EXISTING UTILITIES
	A. The Contract Documents reflect the general location and routing for all telecommunications services known to exist on this project.

	1.06 BUILDING CONSTRUCTION AND LAYOUT OF WORK
	A. General:  It shall be the responsibility of the Contractor to consult the Engineering Drawings and Details so as to thoroughly familiarize himself with the type and quality of construction to be provided on this project.
	B. The drawings are diagrammatic in nature and do not show every connection in detail or every line or conduit in its exact location.  These details are subject to the requirements of all codes and ordinances as well as all structural and architectural conditions.  The Contractor shall carefully investigate structural and finish conditions and shall coordinate the separate trades in order to avoid interference between the various phases of work.  Work shall be laid out so that it will be concealed in furred chases unless specifically noted or indicated to be exposed.  Work shall be installed to avoid crippling of structural members; therefore, inserts to accommodate conduit hangers shall be set before concrete is poured, and proper openings through floors, walls, beams, etc. shall be provided as hereinafter specified or as otherwise indicated or required before concrete is poured.  All work shall be run parallel or perpendicular to the lines of the building unless otherwise noted.
	C. The approximate location of equipment items is indicated on the drawings.  Exact locations are to be determined by coordination of dimensions from approved equipment submittals and site-verified field measurements and will in all cases be subject to the approval of the Engineer.  The Engineer reserves the right to make any reasonable changes in the indicated locations prior to installation for no additional cost.
	D. In areas of existing special ceiling construction the removal and restoration must be carefully planned such that the existing condition of the ceilings is maintained.  It may be necessary for the Contractor to procure a Subcontractor familiar with this work to achieve this requirement.

	2.01 GENERAL MATERIALS AND EQUIPMENT REQUIREMENTS
	A. Materials, in general, shall conform to the National Electrical Code requirements and shall be listed, inspected, and approved by the Underwriters Laboratories and shall bear the UL label where labeling service is available.  The label or listing of the Underwriters Laboratories, Inc. will be accepted as evidence that the materials or equipment conform to the applicable standards of that agency.  In lieu of this listing, the Contractor may submit a statement from a nationally recognized, adequately equipped testing agency, indicating that the items have been tested in accordance with required procedures, and that the materials and equipment comply with all Contract requirements.

	2.02 STANDARD PRODUCTS
	A. Materials and equipment shall be the standard catalog products of manufacturers regularly engaged in the manufacture of products conforming to these specifications, and shall essentially duplicate materials and equipment that have been in satisfactory use at least two (2) years prior to bid opening.  Where custom or special items are required, these shall be fully described using drawings, material lists, etc., which fully describe in detail the item proposed for use on this project.

	2.03 MANUFACTURER'S INSTRUCTIONS
	A. The Contractor is responsible for furnishing the proper telecommunications equipment and/or material and for seeing it is installed as intended by the manufacturer.  The Contractor shall, wherever necessary, request advice and supervisory assistance from equipment manufacturers as required for the proper installation, operation, or start-up.  The Contractor shall notify the Engineer in writing of any conflict between the Contract Documents and the manufacturer's recommendations and shall obtain from the Engineer instructions/direction before proceeding with the work.  The Contractor shall pay for all costs resulting from deficiencies created by installation not in accordance with the manufacturer's recommendations or the instructions of the Engineer.

	2.04 RUST PREVENTION
	A. Metallic materials shall be protected against corrosion.  Exposed metallic parts of equipment exposed to the elements shall be given a rust inhibiting treatment and standard finish by the manufacturer.  Components such as boxes, bodies, fittings, guards, and miscellaneous parts shall be protected in accordance with the ASTM A123 or A153, except where other equivalent protective treatment is specifically approved in writing.

	2.05 STORAGE AT SITE
	A. The Contractor shall not receive material or equipment at the job site until ready for installation or until there is suitable space provided to properly protect equipment from rust, weather, humidity, dust, or physical damage.

	2.06 CONDITION OF MATERIALS
	A. All materials required for the installation of the telecommunications systems shall be new and unused.  Any material or equipment damaged in transit from the factory, during delivery to premises, while in storage on premises, while being erected and installed, or while being tested, until time of final acceptance, shall be replaced by this Contractor without extra cost to Owner.

	2.07 NAMEPLATES
	A. Factory assembled components and equipment shall be provided with embossed nameplates, securely attached to the equipment with rivets or screws.  Nameplates will have information required to specifically identify the equipment in the future such as the manufacturer's name, address, catalog number, serial number, etc.  All data on nameplates shall be legible at the time of final inspection.

	3.01 ACCEPTABLE MANUFACTURERS
	A. The specifications contain the names of manufacturers which are considered acceptable based on the quality of the product.
	B. Where acceptable manufacturers are listed, only products of those manufacturers may be provided.  Additionally, the product must meet all the detailed requirements of the specifications.
	C. If no manufacturer’s name is mentioned, the Contractor shall provide equipment and material which meet the specifications.
	D. The drawings represent the manufacturer’s equipment scheduled.  The listing of acceptable manufacturers in the specifications is not intended to imply that equipment of these other manufacturers will fit in the space provided or have the same electrical, structural or other requirements as the equipment scheduled.  The Contractor must ensure that the equipment provided will meet all project requirements prior to submitting data on that equipment.

	3.02 SPACE AND EQUIPMENT ARRANGEMENT
	A. Equipment and components shall be installed in a manner to permit access to parts requiring service.  Telecommunications equipment shall be installed in such a manner as to allow removal for service without disassembly of adjacent equipment.
	B. Large equipment or apparatus which is to be installed in the building, and which is too large to permit access through stairways, doorways, or shafts shall be brought to the job and placed in the space before the enclosing structure is completed.  Following placement in the space, such apparatus shall be thoroughly protected from damage.
	C. Equipment shall have working clearances as required by applicable codes and standards.

	3.03 SUBMITTAL AND REVIEW OF MATERIALS
	A. After the Contract is awarded, but prior to proceeding with the Work, the Contractor shall obtain, check, certify, and submit complete Shop Drawings and Brochures from Manufacturers, Suppliers, Vendors, etc., for all materials and equipment specified herein.  Submit Shop Drawings and Brochures in sufficient time so as not to impede the progress of work.  Three weeks will be required for the processing of Shop Drawings and Brochures in the Engineer’s office, exclusive of transmittal time.  This time shall be considered by the Contractor when scheduling submittal data.  After the Contract is awarded, the Contractor will advise the Engineer in writing of the schedule for submission of shop drawings and product data and the persons authorized to sign submittal data on behalf of the Company.
	B. The Engineer’s review of Shop Drawings and Brochures shall not relieve the Contractor of the responsibility for dimensions, errors that may be contained therein, or deviations from Contract Document requirements.  It shall be clearly understood that the Engineer’s noting some errors but overlooking others does not grant the Contractor permission to proceed in error.  Regardless of any information contained in the Shop Drawings, the requirements of the Contract Documents shall govern and are not waived or superseded in any way by the submittal data review.
	C. Before submission of Shop Drawings and Brochures, the Contractor shall certify that each Shop Drawing and each item of material or equipment complies with the Contract Documents for this Project.  Such certification shall be made by the Owner, a Partner, a Corporate Officer of the Contractor, or by a person duly authorized to sign for the Contractor.  Unless so certified, Shop Drawings and/or Brochures will be returned for resubmittal.  Certifications shall be in the form of rubber stamp impressions or typed letter which states:
	D. Each Shop Drawing shall indicate in the lower right hand corner and each Brochure shall indicate on the front cover the following: Title of the Sheet or Brochure; name and location of the building; names of the  Engineer, Contractor, Manufacturer, Supplier, Vendor, etc., the date of submittal; and the date of each correction and revision.  So far as is practical, each Shop Drawing and/or Brochure shall bear a cross-reference note to the sheet number or numbers of the Contract Drawings and Specifications showing the same work.  Shop Drawings and Brochures shall be prepared as follows:
	E. The submittal format shall follow the Specifications format with a submittal required for each required section.  The submittal shall be contained in a three-ring hard back binder.  Copies of each submittal shall be three-hole punched and arranged (or folded if required) for the Engineer’s filing convenience.  Provide one copy of updated TABLE OF CONTENTS and progressive-tabbed index sheets also for the Engineer’s filing convenience.
	F. Submittal data for each section must be complete.  Partial submittals will not be reviewed.  To the greatest extent possible all sections shall be submitted with the first submission.  No more than three additional submissions will be allowed to complete the submittal package.
	G. Unless a greater number is indicated within Division One of these specifications, submit six (6) copies of all Brochures for review.  Submit one (1) reproducible and one (1) blueprint of shop drawings for review.  Comments will be made on the reproducible to facilitate copying.
	H. Any submittal that is disapproved must be resubmitted within two (2) weeks following notification of such disapproval.  If no satisfactory material is submitted within the two-week period, the Engineer reserves the right to require the Contractor to furnish items exactly as described in the Contract Documents.
	I. No allowances will be made for submittals which are not made in a timely fashion or which are turned down because they do not meet the specifications.  Should delivery problems arise due to the above, affecting the completion time of the project, the Contractor will furnish and install acceptable alternates until the proper materials arrive and then replace the alternate materials with the approved materials, all at no cost to the Owner.  If the Contractor is not able to furnish an acceptable alternate until the proper materials arrive, he will assume all costs for furnishing and installing all alternates as directed by the Engineer and/or will pay a suitable penalty for the inconvenience experienced by the Owner.  This penalty will be set by the Owner based on the particular circumstances.

	3.04 SUPERVISION
	A. A competent certified foreman or superintendent, approved by the Engineer, shall be maintained at the project site to receive instructions and to act for the Contractor.  Once this superintendent has been approved, no change shall be made without approval of the Owner or his authorized representative.  The Owner and his authorized representative shall have the right to observe the work at any time.  The Contractor shall have a representative present when his work is being observed, and he shall give assistance as required.

	3.05 CUTTING AND PATCHING
	A. Where it is necessary to cut through walls, floors, or ceilings to permit installation of work under this section of the Contract, or to repair any defects that may appear, up to the expiration of guarantee period, such cutting shall be done under the supervision of the Engineer.  The Contractor shall not be permitted to cut or modify any structural members without the written permission of the Engineer.
	B. Patching of all openings and repairing of any damage to the work of other trades occasioned by cutting operations, or occasioned by the failure of any part of work installed under this Contract, shall be performed by the trade whose work is involved, and shall be paid for by the Contractor.
	C. Openings cut through exterior walls or roofs shall be provided with suitable covers to protect the property or materials involved.  Openings cut through walls below grade shall be properly protected to prevent entrance of water or other foreign elements.  Openings cut between fire zones or plenums shall be sealed to maintain the fire integrity of the wall or floor.  Conduits and cable tray through plenum wall shall be sealed using materials complying with UL 1479, NEC 300�21, and NEC 800�3(C), and shall be UL classified.

	3.06 HOISTING, SCAFFOLDING, AND TRANSPORTATION
	A. Provide hoisting and scaffolding facilities as required to set materials and equipment in place.

	3.07 CLEANING
	A. The Contractor shall at all times keep the premises free from accumulations of waste material or rubbish.  Debris shall be removed from the site and from any street or alley adjacent to the site.
	B. At completion of the project, the Contractor shall remove all tools, scaffolding, and surplus materials.  Contractor shall leave the area "broom clean".  Before final acceptance, vacuum all panels, cabinets, racks and other equipment enclosures.  Wipe clean all fixture lenses and reflectors, all panelboard and switchboard interior and exterior surfaces, being careful to remove all stray paint, construction materials, dust, and particles.  Touch-up all marred surfaces to restore existing conditions to those provided by the manufacturer.

	3.08 CONDUIT SLEEVES
	A. Where conduits pass through walls or floors not on fill, galvanized sheet metal sleeves shall be provided and shall be sealed to prevent air and noise transmission.  In walls, they shall be flush with each finished surface.  In pipe chases, they shall extend 1�1/2 inches above floor slab and be cemented in a water tight manner.  Size of these sleeves shall be at least 1/2 inch greater than outside diameter of the conduit.
	B. For conduits passing through outside walls, provide and install galvanized steel sleeves having an inside diameter at least 4 inches greater than the outside diameter of contained conduit.  Where these occur in walls having a waterproof coating applied, the sleeves shall have welded flanges to build into waterproofing.  When conduits are installed, the annular space between pipe and sleeve shall be effectively sealed, using shredded lead hammered in place or an approved mastic sealer.
	C. Pipe and duct sleeves, pitch pockets, and flashings compatible with the roofing installation shall be provided for roof penetrations.

	3.09 GROUNDING
	A. Ground buses shall be provided in each Telecommunications room by Division 16     Contractor unless noted on Contract Drawings.
	B. Telecommunications grounding system shall be a single point grounding from the building entrance electrical ground to each Telecommunications room.  This Grounding system shall be provided by Division 16 Contractor unless notes on Contract Drawings.
	C. All Conduit systems, cabinets’ racks, cable trays, protector blocks, SCTP patch panels and/or miscellaneous equipment, etc. shall be grounded by being connected to the common telecommunications grounding system.  The conductors shall be a # 6awg solid with a green jacket

	3.10 RECEDENCE OF WORK
	1. This Contract includes many different systems furnished and installed by different trades.  All trades shall coordinate their work with that of all other trades so that it may be installed in the most direct and workmanlike manner without hindering or handicapping other trades.
	3.11 RECORD DRAWINGS
	A. The Contractor shall keep a set of Drawings on the job, noting daily all changes made in these Drawings in connection with the final installation, including exact dimensioned locations of all new and uncovered existing active and inactive utilities outside the building, and shall turn over a clean, neatly marked set of mylar reproducible Drawings showing "as�installed" work to the Engineer for delivery to the Owner.  All underground utilities, services, and systems shall be accurately located by the Contractor and dimensioned on the "as�installed" Drawings.

	3.12 OPERATING AND MAINTENANCE MANUAL
	A. The Contractor shall furnish indexed operating and maintenance manuals with complete technical data for each system, piece of equipment, and material installed under this Contract.
	B. Two (2) copies of the manual, bound in hardback binders or an approved equivalent, shall be provided.  One copy shall be completed and delivered to the Engineer prior to the time that system and equipment tests are performed.  The second copy shall be delivered prior to final acceptance.
	C. The manual shall include the following information
	D. The manuals shall be identified on the cover as "Operating and Maintenance Manual" with additional cover display of the name and location of project, the Owner, the Engineers, the General Contractor, and the Subcontractors installing equipment represented in the brochure.
	E. The manual shall have a Table of Contents and shall be grouped in sections according to the sections of Division 27.  Each section shall have a copy of the pages of the Specifications covered within the section.  Sections shall be organized as follows:



	27 10 00 - Structured Cabling System
	Conditions of the Contract and Division 1, as applicable, apply to this Section.
	ANSI/TIA/EIA-568-B.2-10 (current draft), Commercial Building Telecommunications Cabling Standard, Addendum 10: Transmission Performance Specifications for4-Pair Augmented Category 6A Cabling.
	National Fire Protection Association, Inc., NFPA 70: National Electric Code (NEC), current version.
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	2.8 COPPER CABLING – BACKBONE
	2.9 FIBER OPTIC TERMINATION ENCLOSURES and SPLICE TRAYS.
	2.10 FIBER OPTIC ADAPTER PLATES
	2.11 PATCH CORDS/JUMPERS
	2.12 STATION CABLING – WORK AREA OUTLETS
	A. MANUFACTURERS
	1. Berk-Tek, a Leviton Company 132 White Oak Road, New Holland, PA 17557, Phone: 800-237-5835, Website www.berktek.us.
	2.13 STATION CABLING – WORK AREA OUTLETS
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	3.1 EXAMINATION
	3.2 INSTALLATION – GENERAL
	3.3 INSTALLATION – UNSHIELDED TWISTED-PAIR CABLES
	3.4 INSTALLATION – UNSHIELDED TWISTED-PAIR TERMINATION
	3.5 INSTALLATION – RACK ELEVATION AND PATCH PANEL INSTALLATION
	A. In each IDF/MDF the cables will be installed on the patch panels by the use of the cable. The reasoning behind this is to assist in improving security on the switch side, more effective cable management, and align cabling with switches for better device management.
	1. Smart-TV cables sequentially align on the same patch panel (Leave 4 open ports for growth)
	2. Clock cables will sequentially align on the same patch panel (Leave 4 open ports for growth)
	3. Security camera and Alarm cables will sequentially align on the same patch panel (Leave 4 open ports for growth)
	4. WAP device cables will sequentially align on the same patch panel (Leave 4 open ports for growth)
	5. Teacher drop cables will sequentially align on the same patch panel (Leave 4 open ports for growth)
	6. Student drop cables will sequentially align on the same panel (Leave 4 open ports for growth)
	B. Patch panels will be placed into the following order
	1. 24 port patch panel at the top
	2. Leave a space for 48 port Switch
	3. 48 port patch panel
	4. Leave a space for 48 port Switch
	5. Repeat till end with 24 port patch panel at the bottom
	6. In the middle of this layout of patch panel and switch put a 1U cable management rack
	C. Note:  The IDF on the second floor in area D will have cables from both floors pulled to it. The first-floor cabling will be terminated in one rack and the second floor cabling in another.
	3.6 INSTALLATION – OPTICAL FIBER CABLES
	3.7 FIELD QUALITY CONTROL
	3.8 LABELING
	3.9 PROTECTION
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	28 05 00 - General Electronic Safety Systems Requirements
	SECTION 28 05 00 - GENERAL ELECTRONIC SAFETY SYSTEMS REQUIREMENTS
	1.2 WORK TO BE INCLUDED BY THE ELECTRICAL CONTRACTOR IN BASE CONTRACT PROPOSAL
	1.3 WORK NOT INCLUDED
	1.4 RELATED SECTIONS
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	32 13 13 - Concrete Paving
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