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SECTION 001116 - INVITATION FOR BID 

1.0 OWNER: 
A. The State of Missouri 

Office of Administration, 
Division of Facilities Management, Design and Construction 
Jefferson City, Missouri 

2.0 PROJECT TITLE AND NUMBER: 
A. Construct Bellefontaine Readiness Center 

Bellefontaine Neighbors, Missouri
Project No.: T2150-01 

3.0 BIDS WILL BE RECEIVED: 

A. Until: 1:30 PM, Thursday, July 11, 2024

B.  Only electronic bids on MissouriBUYS shall be accepted: https://missouribuys.mo.gov.   Bidder must be registered to bid.

4.0 DESCRIPTION:

A. Scope:       The project consists of constructing a new, approximately 63,000 sf Missouri Army National Guard Readiness training center
located in Bellefontaine Neighbors, Missouri. 

B. MBE/WBE/SDVE Goals: MBE 15%, WBE 15%, and SDVE 5%.  NOTE:  Only MBE/WBE firms certified by the State of Missouri
Office of Equal Opportunity as of the date of bid opening, or SDVE(s) meeting the requirements of Section 34.074, RSMo and 1
CSR 30-5.010, can be used to satisfy the MBE/WBE/SDVE participation goals for this project.

C. In addition to the State of Missouri MBE/WBE/SDVE participation goals set forth herein and in the bid documents for this project, the
contractor on a federally funded/assisted construction project is subject to federal Executive Order 11246. The Bidder’s attention is drawn
to the Notice of Requirement for Affirmative Action To Ensure Equal Employment Opportunity (Executive Order 11246, 41 C.F.R. 60-
4.2) in Section 007333, SUPPLEMENTARY GENERAL CONDITIONS FOR FEDERALLY FUNDED/ASSISTED CONSTRUCTION
PROJECTS, which is incorporated by reference.

5.0 PRE-BID MEETING:

6.0 

A. Place/Time: 10:30 AM, June 18, 2024, at 10625 Lewis and Clark Boulevard, Bellefontaine Neighbors, MO.

B. Access to State of Missouri property requires presentation of a photo ID by all persons

HOW TO GET PLANS & SPECIFICATIONS:
A. View Only Electronic bid sets are available at no cost or paper bid sets for a deposit of $200.00 from American Document Solutions

(ADS). MAKE CHECKS PAYABLE TO: American Document Solutions.  Mail to: American Document Solutions, 1400 Forum Blvd.,
Suite 7A, Columbia, Missouri 65203.  Phone 573-446-7768, Fax 573-355-5433, https://www.adsplanroom.net.  NOTE:  Prime contractors
will be allowed a maximum of two bid sets at the deposit rate shown above.  Other requesters will be allowed only one bid set at this rate.
Additional bid sets or parts thereof may be obtained by any bidder at the cost of printing and shipping by request to American Document
Solutions at the address shown above.  Bidder must secure at least one bid set to become a planholder.

B. Refunds: Return plans and specifications in unmarked condition within 15 working days of bid opening to American Document
Solutions, 1400 Forum Blvd., Suite 7A, Columbia, Missouri 65203. Phone 573-446-7768, Fax 573-355-5433.  Deposits for plans not
returned within 15 working days shall be forfeited.

C. Information for upcoming bids, including downloadable plans, specifications, Invitation for Bid, bid tabulation, award, addenda, and
access to the ADS planholders list, is available on the Division of Facilities Management, Design and Construction’s web site:
https://oa.mo.gov/facilities/bid-opportunities/bid-listing-electronic-plans.

7.0 POINT OF CONTACT:
A. Designer:  Oculus, Inc, Josh West, 314-45-5379, email: joshuaw@oculusinc.com
B. Project Manager:  Eric Hibdon, 573-508-3666, email: Eric.Hibdon@oa.mo.gov

8.0 GENERAL INFORMATION:
A. The State reserves the right to reject any and all bids and to waive all informalities in bids.  No bid may be withdrawn for a period of 20

working days subsequent to the specified bid opening time. The contractor shall pay not less than the prevailing hourly rate of wages for
work of a similar character in the locality in which the work is performed, as determined by the Missouri Department of Labor and
Industrial Relations and as set out in the detailed plans and specifications.

B. Bid results will be available at https://oa.mo.gov/facilities/bid-opportunities/bid-listing-electronic-plans after it is verified that at least one
bid is awardable and affordable.

C. This is a federally funded/assisted construction project that requires compliance by the awarded contractor with applicable federal laws and
regulations. The Bidder should review Section 007333, SUPPLEMENTARY GENERAL CONDITIONS FOR FEDERALLY
FUNDED/ASSISTED CONSTRUCTION PROJECTS, which is made part of this solicitation and will be made part of the resulting
contract by reference.

https://missouribuys.mo.gov/
https://www.adsplanroom.net/
https://oa.mo.gov/facilities/bid-opportunities/bid-listing-electronic-plans
mailto:joshuaw@oculusinc.com
mailto:Eric.Hibdon@oa.mo.gov
https://oa.mo.gov/facilities/bid-opportunities/bid-listing-electronic-plans
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Very Important MissouriBUYS Instructions to Help Submit a Bid Correctly 

A. The bidder shall submit his or her bid and all supporting documentation on MissouriBUYS eProcurement System.
No hard copy bids shall be accepted. Go to https://missouribuys.mo.gov and register. The bidder must register
and complete a profile fully with all required documents submitted prior to submitting a bid.

B. Once registered, log in.
1. Under “Solicitation” select “View Current Solicitations.”
2. Under “Filter by Agency” select “OA-FMDC-Contracts Chapter 8”, then click “Filter Solicitation” button.
3. Select “Active Solicitations” tab.
4. To see the Solicitation Summary, click on the Project Number and the summary will open. Click each

heading to open detailed information.

C. Here are simplified instructions for uploading the bid to MissouriBUYS:
1. Find the solicitation by completing Steps 1 through 4 above.
2. Select the three dots under “Actions.” Select “Add New Response.”
3. When the Quote box opens, give the response a title and select “OK.”
4. The detailed solicitation will open. Select “Check All” for the Original Solicitation Documents,

open each document, and select “Accept.” If this step is not completed, a bid cannot be
uploaded. Scroll to the bottom of the page and select “Add Attachments.” If you do not see this command,
not all documents have been opened and accepted.

5. The Supplier Attachments box will open. Select “Add Attachment” again.
6. The Upload Documents box will open. Read the instructions for uploading. Disregard the

“Confidential” check box.
7. Browse and attach up to 5 files at a time. Scroll to bottom of box and select “Upload.” The

Supplier Attachments box will open. Repeat Steps 5 through 7 if more than 5 files are to be uploaded.
8. When the Supplier Attachments box opens again and uploading is complete, select “Done.”

A message should appear that the upload is successful. If it does not, go to the Bidder Response tab and
select “Submit.”

9. The detailed solicitation will open. At the bottom select “Close.”
10. Ensure receipt of notifications including current e-mail address are enabled within vendor profile.

D. Any time a bidder wants to modify the bid, he or she will have to retract, make revisions, and then submit
again. Please ensure that "draft" status is not shown. FMDC will open the last response the bidder submits.
The bidder may revise and submit the bid up to the close of the solicitation (bid date and time). Be sure to
allow for uploading time so that the bid is successfully uploaded prior to the 1:30 PM deadline; we can only
accept the bid if it is uploaded before the deadline.

E. If you want to verify that you are uploading documents correctly, please contact Paul Girouard: 573-751-4797,
paul.girouard@oa.mo.gov ; April Howser: 573-751-0053, April.Howser@oa.mo.gov ; or Mandy Roberson: 573-
522-0074, Mandy.Roberson@oa.mo.gov.

F. If you are experiencing login issues, please contact Web Procure Support (Proactis) at 866-889-8533 anytime
from 7:00 AM to 7:00 PM Central Time, Monday through Friday. If you try using a userid or password several
times that is incorrect, the system will lock you out. Web Procure Support is the only option to unlock you! If
you forget your userid or password, Web Procure Support will provide a temporary userid or password. Also,
if it has been a while since your last successful login and you receive an “inactive” message, contact Web
Procure (Proactis). If you are having a registration issue, you may contact Office of Administration Division of
Accounting at 573-751-2971 and ask for the MissouriBUYS vendor team.

https://missouribuys.mo.gov/
mailto:paul.girouard@oa.mo.gov
mailto:April.Howser@oa.mo.gov
mailto:Mandy.Roberson@oa.mo.gov


      
  

   

   

  
             

  

     
     

   

   

   
 

   
  

   
 

   

   
  

    
 

 
     

 
   

   
    

 

   

   
     

    
    

  
  

   
  

  

  
  

 

  
 

  
  

 

SECTION 002113 – INSTRUCTIONS TO BIDDERS 

1.0 - SPECIAL NOTICE TO BIDDERS 

A. If awarded a contract, the Bidder’s employees, and the employees of all subcontractors, who perform 
the work on the project must adhere to requirements in Section 013513 – Site Security and Health 
Requirements as applicable per Agency. 

B. The Bidder’s prices shall include all city, state, and federal sales, excise, and similar taxes that may 
lawfully be assessed in connection with the performance of work, and the purchased of materials to be 
incorporated in the work.  THIS PROJECT IS NOT TAX EXEMPT. 

2.0 - BID DOCUMENTS 

A. The number of sets obtainable by any one (1) party may be limited in accordance with available 
supply. 

B. For the convenience of contractors, sub-contractors and suppliers, copies of construction documents 
are on file at the office of the Director, Division of Facilities Management, Design and Construction 
and on the Division’s web site - https://oa.mo.gov/facilities/bid-opportunities/bid-listing-electronic-
plans. 

3.0 - BIDDERS' OBLIGATIONS 

A. Bidders must carefully examine the entire site of the work and shall make all reasonable and necessary 
investigations to inform themselves thoroughly as to the facilities available as well as to all the 
difficulties involved in the completion of all work in accordance with the specifications and the plans. 
Bidders are also required to examine all maps, plans and data mentioned in the specifications.  No plea 
of ignorance concerning observable existing conditions or difficulties that may be encountered in the 
execution of the work under this contract will be accepted as an excuse for any failure or omission on 
the part of the contractor to fulfill in every detail all of the requirements of the contract, nor accepted as 
a basis for any claims for extra compensation. 

B. Under no circumstances will contractors give their plans and specifications to another contractor.  Any 
bid received from a contractor whose name does not appear on the list of plan holders may be subject 
to rejection. 

4.0 - INTERPRETATIONS 

A. No bidder shall be entitled to rely on oral interpretations as to the meaning of the plans and specifications 
or the acceptability of alternate products, materials, form or type of construction.  Every request for 
interpretation shall be made in writing and submitted with all supporting documents not less than five 
(5) working days before opening of bids.  Every interpretation made to a bidder will be in the form of 
an addendum and will be sent as promptly as is practicable to all persons to whom plans and 
specifications have been issued.  All such addenda shall become part of the contract documents. 

B. Approval for an “acceptable substitution” issued in the form of an addendum as per Paragraph 4A above, 
and as per Article 3.1 of the General Conditions; ACCEPTABLE SUBSTITUTIONS shall constitute 
approval for use in the project of the product. 

C. An “acceptable substitution” requested after the award of bid shall be approved if proven to the 
satisfaction of the Owner and the Designer as per Article 3.1, that the product is acceptable in design, 
strength, durability, usefulness, and convenience for the purpose intended.  Approval of the substitution 
after award is at the sole discretion of the Owner. 

D. A request for “Acceptable Substitutions” shall be made on the Section 006325 Substitution Request 
Form. The request shall be sent directly to the project Designer.  A copy of said request should also be 
mailed to the Owner, Division of Facilities Management, Design and Construction, Post Office Box 
809, Jefferson City, Missouri 65102. 

SECTION 002113 – INSTRUCTIONS TO BIDDERS Page 1 of 8 
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5.0 - BIDS AND BIDDING PROCEDURE 

A. Bidders shall submit all submission forms and accompanying documents listed in SECTION 004113 – 
BID FORM, Article 5.0, ATTACHMENTS TO BID by the stated time or their bid will be rejected for 
being non-responsive. 

Depending on the specific project requirements, the following is a GENERIC list of all possible bid 
forms that may be due with bid submittals and times when they may be due.  Please check for specific 
project requirements on the proposal form (Section 004113). Not all of the following bid forms may 
be required to be submitted. 

Bid Submittal – due before stated date and time of bid opening (see IFB): 
004113 Bid Form (all pages are always required) 
004322 Unit Prices Form 
004336 Proposed Subcontractors Form 
004337 MBE/WBE/SDVE Compliance Evaluation Form 
004338 MBE/WBE/SDVE Eligibility Determination for Joint Ventures 
004339 MBE/WBE/SDVE GFE Determination 
004340 SDVE Business Form 
004541 Affidavit of Work Authorization 
004545 Anti-Discrimination Against Israel Act Certification form 

B. All bids shall be submitted without additional terms and conditions, modification or reservation on the 
bid forms with each space properly filled.  Bids not on these forms will be rejected. 

C. All bids shall be accompanied by a bid bond executed by the bidder and a duly authorized surety 
company, certified check, cashier's check or bank draft made payable to the Division of Facilities 
Management, Design and Construction, State of Missouri, in the amount indicated on the bid form, 
Section 004113. Failure of the contractor to submit the full amount required shall be sufficient cause to 
reject his bid. The bidder agrees that the proceeds of the check, draft or bond shall become the property 
of the State of Missouri, if for any reason the bidder withdraws his bid after closing, or if on notification 
of award refuses or is unable to execute tendered contract, provide an acceptable performance and 
payment bond, provide evidence of required insurance coverage and/or provide required copies of 
affirmative action plans within ten (10) working days after such tender. 

D. The check or draft submitted by the successful bidder will be returned after the receipt of an acceptable 
performance and payment bond and execution of the formal contract.  Checks or drafts of all other 
bidders will be returned within a reasonable time after it is determined that the bid represented by same 
will receive no further consideration by the State of Missouri.  Bid bonds will only be returned upon 
request. 

6.0 - SIGNING OF BIDS 

A. A bid from an individual shall be signed as noted on the Bid Form. 

B. A bid from a partnership or joint venture shall require only one signature of a partner, an officer of the 
joint venture authorized to bind the venture or an attorney-in-fact.  If the bid is signed by an officer of 
a joint venture or an attorney-in-fact, a document evidencing the individual's authority to execute 
contracts should be included with the bid form. 

C. A bid from a limited liability company (LLC) shall be signed by a manager or a managing member of 
the LLC. 

D. A bid from a corporation shall have the correct corporate name thereon and the signature of an 
authorized officer of the corporation manually written.  Title of office held by the person signing for 
the corporation shall appear, along with typed name of said individual. Corporate license number shall 
be provided and, if a corporation organized in a state other than Missouri, a Certificate of Authority to 
do business in the State of Missouri shall be attached.  In addition, for corporate proposals, the President 
or Vice-President should sign as the bidder.  If the signator is other than the corporate president or vice 
president, the bidder must provide satisfactory evidence that the signator has the legal authority to bind 
the corporation. 

SECTION 002113 – INSTRUCTIONS TO BIDDERS Page 2 of 8 
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E. A bid should contain the full and correct legal name of the Bidder. If the Bidder is an entity registered 
with the Missouri Secretary of State, the Bidder’s name on the bid form should appear as shown in the 
Secretary of State’s records. 

F. The Bidder should include its corporate license number on the Bid Form and, if the corporation is 
organized in a state other than Missouri, a Certificate of Authority to do business in the State of Missouri 
shall be attached to the bid form. 

7.0 - RECEIVING BID SUBMITTALS 

A. It is the bidder’s sole responsibility to assure receipt by Owner of bid submittals by the date and time 
specified in the Invitation for Bid. Bids received after the date and time specified shall not be 
considered by the Owner. 

B. Bids must be submitted through the MissouriBUYS statewide eProcurement system 
(https://www.missouribuys.mo.gov/) in accordance with the instructions for that system.  The Owner 
shall only accept bids submitted through MissouriBUYS. Bids received by the Owner through any 
other means, including hard copies, shall not be considered and will be discarded by the Owner 
unopened. 

C. To respond to an Invitation for Bid, the Bidder must first register with MissouriBUYS by going through 
the MissouriBUYS Home Page (https://www.missouribuys.mo.gov/), clicking the “Register” button at 
the top of the page, and completing the Vendor Registration.  Once registered, the Bidder accesses its 
account by clicking the “Login” button at the top of the MissouriBUYS Home Page.  Enter your 
USERID and PASSWORD, which the Bidder will select. Under Solicitations, select “View Current 
Solicitations.”  A new screen will open.  Under “Filter by Agency” select “OA-FMDC-Contracts 
Chapter 8.”  Under “Filter by Opp. No.” type in the State Project Number.  Select “Submit.”  Above 
the dark blue bar, select “Other Active Opportunities.” To see the Solicitation Summary, single click 
the Opp. No. (Project Number) and the summary will open. Single quick click each blue bar to open 
detailed information. The Bidder must read and accept the Original Solicitation Documents and 
complete all identified requirements. The Bidder should download and save all of the Original 
Solicitation Documents on its computer so that the Bidder can prepare its response to these documents. 
The Bidder should upload its completed response to the downloaded documents as an attachment to 
the electronic solicitation response. 

D. Step-by-step instructions for how a registered vendor responds to a solicitation electronically are 
provided in Section 001116 – Invitation For Bid. 

E. The Bidder shall submit its bid on the forms provided by the Owner on MissouriBUYS with each space 
fully and properly completed, including all amounts required for alternate bids, unit prices, cost 
accounting data, etc. The Owner may reject bids that are not on the Owner’s forms or that do not 
contain all requested information. 

F. No Contractor shall stipulate in his bid any conditions not contained in the specifications or standard 
bid form contained in the contract documents.  To do so may subject the Contractor’s bid to rejection. 

G. The completed forms shall be without interlineations, alterations or erasures. 

8.0 - MODIFICATION AND WITHDRAWAL OF BIDS 

A. Bidder may withdraw his bid at any time prior to scheduled closing time for receipt of bids, but no 
bidder may withdraw his bid for a period of twenty (20) working days after the scheduled closing 
time for receipt of bids. 

B. The Bidder shall modify his or her original bid by submitting a revised bid on MissouriBUYS. 

9.0 - AWARD OF CONTRACT 

A. The Owner reserves the right to reject any and/or all bids and further to waive all informalities in 
bidding when deemed in the best interest of the State of Missouri. 

B. The Owner reserves the right to let other contracts in connection with the work, including but not by 
way of limitation, contracts for the furnishing and installation of furniture, equipment, machines, 
appliances and other apparatus. 

SECTION 002113 – INSTRUCTIONS TO BIDDERS Page 3 of 8 
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C. The Owner shall award a contract to the lowest, responsive, responsible Bidder in accordance with 
Section 8.250, RSMo.  No contract will be awarded to any Bidder who has had a contract with the 
Owner terminated within the preceding twelve months for material breach of contract or who has been 
suspended or debarred by the Owner. 

D. Award of alternates, if any, will be made in numerical order unless all bids received are such that the 
order of acceptance of alternates does not affect the determination of the lowest, responsive, responsible 
bidder. 

E. No bid shall be considered binding upon the Owner until the written contract has been properly 
executed, a satisfactory bond has been furnished, evidence of required insurance coverage, submittal 
of executed Section 004541, Affidavit of Work Authorization form, documentation evidencing 
enrollment and participation in a federal work authorization program has been received and an 
affirmative action plan submitted.  Failure to execute and return the contract and associated documents 
within the prescribed period of time shall be treated, at the option of the Owner, as a breach of bidder's 
obligation and the Owner shall be under no further obligation to bidder. 

F. If the successful bidder is doing business in the State of Missouri under a fictitious name, he shall 
furnish to Owner, attached to the Bid Form, a properly certified copy of the certificate of Registration 
of Fictitious Name from the State of Missouri, and such certificate shall remain on file with the Owner. 

G. Any successful bidder which is a corporation organized in a state other than Missouri shall furnish to 
the Owner, attached to the Bid Form, a properly certified copy of its current Certificate of Authority to 
do business in the State of Missouri, such certificate to remain on file with the Owner.  No contract will 
be awarded by the Owner unless such certificate is furnished by the bidder. 

H. Any successful bidder which is a corporation organized in the State of Missouri shall furnish at its own 
cost to the Owner, if requested, a Certificate of Good Standing issued by the Secretary of State, such 
certificate to remain on file with the Owner. 

I. Transient employers subject to Sections 285.230 and 285.234, RSMo, (out-of-state employers who 
temporarily transact any business in the State of Missouri) may be required to file a bond with the 
Missouri Department of Revenue.  No contract will be awarded by the Owner unless the successful 
bidder certifies that he has complied with all applicable provisions of Section 285.230-234. 

J. Sections 285.525 and 285.530, RSMo, require business entities to enroll and participate in a federal 
work authorization program in order to be eligible to receive award of any state contract in excess of 
$5,000. Bidders should submit with their bid an Affidavit of Work Authorization (Section 004541) 
along with appropriate documentation evidencing such enrollment and participation. Section-004541, 
Affidavit of Work Authorization is located on the MissouriBUYS solicitation for this project.  Bidders 
must also submit an E-Verify Memorandum before the Owner may award a contract to the Bidder. 
Information regarding a E-Verify is located at https://www.uscis.gov/e-verify/. The contractor shall be 
responsible for ensuring that all subcontractors and suppliers associated with this contract enroll in E-
Verify. 

10.0 - CONTRACT SECURITY 

A. The successful bidder shall furnish a performance/payment bond as set forth in General Conditions 
Article 6.1 on a condition prior to the State executing the contract and issuing a notice to proceed. 

11.0 - LIST OF SUBCONTRACTORS 

A. If required by “Section 004113 – Bid Form,” each bidder must submit as part of their bid a list of 
subcontractors to be used in performing the work (Section 004336). The list must specify the name of the 
single designated subcontractor, for each category of work listed in “Section 004336 - Proposed 
Subcontractors Form.”  If work within a category will be performed by more than one subcontractor, the 
bidder must provide the name of each subcontractor and specify the exact portion of the work to be done 
by each.  Failure to list the Bidder’s firm, or a subcontractor for each category of work identified on the 
Bid Form or the listing of more than one subcontractor for any category without designating the portion 
of work to be performed by each shall be cause for rejection of the bid.  If the bidder intends to perform 
any of the designated subcontract work with the use of his own employees, the bidder shall make that fact 
clear, by listing his own firm for the subject category. If any category of work is left vacant, the bid 
shall be rejected. 
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12.0 - WORKING DAYS 

A. Contract duration time is stated in working days and will use the following definition in determining the 
actual calendar date for contract completion: 

1. Working days are defined as all calendar days except Saturdays, Sundays and the following State of 
Missouri observed holidays: New Year’s Day, Martin Luther King, Jr. Day, Lincoln Day, 
Washington’s Birthday, Truman Day, Memorial Day, Juneteenth, Independence Day, Labor Day, 
Columbus Day, Veterans Day, Thanksgiving Day and Christmas Day. 

13.0 - AMERICAN AND MISSOURI - MADE PRODUCTS AND FIRMS 

A. By signing the bid form and submitting a bid on this project, the Bidder certifies that it will use 
American and Missouri products as set forth in Article 1.7 of the General Conditions. Bidders are 
advised to review those requirements carefully prior to bidding. 

B. A preference shall be given to Missouri firms, corporations or individuals, or firms, corporations or 
individuals that maintain Missouri offices or places of business, when the quality of performance 
promised is equal or better and the price quoted is the same or less. 

C. Pursuant to Section 34.076, RSMo, a contractor or Bidder domiciled outside the boundaries of the State 
of Missouri shall be required, in order to be successful, to submit a bid the same percent less than the 
lowest bid submitted by a responsible contractor or Bidder domiciled in Missouri as would be required 
for such a Missouri domiciled contractor or Bidder to succeed over the bidding contractor or Bidder 
domiciled outside Missouri on a like contract or bid being let in the person's domiciliary state and, 
further, the contractor or Bidder domiciled outside the boundaries of Missouri shall be required to 
submit an audited financial statement as would be required of a Missouri domiciled contractor or Bidder 
on a like contract or bid being let in the domiciliary state of that contractor or Bidder. 

14.0 – ANTI-DISCRIMINATION AGAINST ISRAEL ACT CERTIFICATION: 

A. Pursuant to section 34.600, RSMo, if the Bidder meets the section 34.600, RSMo, definition of a 
“company” and the Bidder has ten or more employees, the Bidder must certify in writing that the Bidder 
is not currently engaged in a boycott of goods or services from the State of Israel as defined in section 
34.600, RSMo, and shall not engage in a boycott of goods or services from the State of Israel, if awarded 
a contract, for the duration of the contract. The Bidder is requested to complete and submit the 
applicable portion of Section 004545 - Anti-Discrimination Against Israel Act Certification with their 
Bid Form. The applicable portion of the exhibit must be submitted prior to execution of a contract by 
the Owner and issuance of Notice to Proceed. If the exhibit is not submitted, the Owner shall rescind 
its Intent to Award and move to the next lowest, responsive, responsible bidder. 

15.0 - MBE/WBE/SDVE INSTRUCTIONS 

A. Definitions: 

1. “MBE” means a Minority Business Enterprise. 

2. “MINORITY” has the same meaning as set forth in 1 C.S.R. 10-17.010. 

3. “MINORITY BUSINESS ENTERPRISE” has the same meaning as set forth in section 37.020, 
RSMo. 

4. “WBE” means a Women’s Business Enterprise. 

5. “WOMEN’S BUSINESS ENTERPRISE” has the same meaning as set forth in section 37.020, 
RSMo. 

6. “SDVE” means a Service-Disabled Veterans Enterprise. 

7. “SERVICE-DISABLED VETERAN” has the same meaning as set forth in section 34.074, RSMo. 

8. “SERVICE-DISABLED VETERAN ENTERPRISE” has the same meaning as “Service-Disabled 
Veteran Business” set forth in section 34.074, RSMo. 
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B. MBE/WBE/SDVE General Requirements: 

1. For all bids greater than $100,000, the Bidder shall obtain MBE, WBE and SDVE participation in an 
amount equal to or greater than the percentage goals set forth in the Invitation for Bid and the Bid 
Form, unless the Bidder is granted a Good Faith Effort waiver by the Director of the Division, as set 
forth below. If the Bidder does not meet the MBE, WBE and SDVE goals, or make a good faith effort 
to do so, the Bidder shall be non-responsive, and its bid shall be rejected. 

2. The Bidder should submit with its bid all of the information requested in the MBE/WBE/SDVE 
Compliance Evaluation Form for every MBE, WBE, or SDVE subcontractor or material supplier the 
Bidder intends to use for the contract work. The Bidder is required to submit all appropriate 
MBE/WBE/SDVE documentation before the stated time and date set forth in the Invitation for Bid. If 
the Bidder fails to provide such information by the specified date and time, the Owner shall reject the 
bid. 

3. The Director reserves the right to request additional information from a Bidder to clarify the Bidder’s 
proposed MBE, WBE, and/or SDVE participation. The Bidder shall submit the clarifying information 
requested by the Owner within two (2) Working Days of receiving the request for clarification. 

4. Pursuant to section 34.074, RSMo, a Bidder that is a SDVE doing business as Missouri firm, 
corporation, or individual, or that maintains a Missouri office or place of business, shall receive a three-
point bonus preference in the contract award evaluation process. The bonus preference will be 
calculated and applied by reducing the bid amount of the eligible SDVE by three percent of the 
apparent low responsive bidder’s bid.  Based on this calculation, if the eligible SDVE’s evaluation is 
less than the apparent low responsive bidder’s bid, the eligible SDVE’s bid becomes the apparent low 
responsive bid. This reduction is for evaluation purposes only, and will have no impact on the actual 
amount(s) of the bid or the amount(s) of any contract awarded. In order to be eligible for the SDVE 
preference, the Bidder must complete and submit with its bid the Missouri Service Disabled Veteran 
Business Form, and any information required by the form. The form is available on the MissouriBUYS 
solicitation for this project. 

C. Computation of MBE/WBE/SDVE Goal Participation: 

1. A Bidder who is a MBE, WBE, or SDVE may count 100% of the contract towards the MBE, WBE 
or SDVE goal, less any amounts awarded to another MBE, WBE or SDVE. (NOTE: A MBE firm 
that bids as general contractor must obtain WBE and SDVE participation; a WBE firm that bids as 
a general contractor must obtain MBE and SDVE participation; and a SDVE firm that bids as general 
contractor must obtain MBE and WBE participation.) In order for the remaining contract amount to 
be counted towards the MBE, WBE or SDVE goal, the Bidder must complete the MBE/WBE/SDVE 
Compliance Evaluation Form (Section 004337) identifying itself as an MBE, WBE or SDVE. 

2. The total dollar value of the work granted to a certified MBE, WBE or SDVE by the Bidder shall 
be counted towards the applicable goal. 

3. Expenditures for materials and supplies obtained from a certified MBE, WBE, or SDVE supplier or 
manufacturer may be counted towards the MBE, WBE and SDVE goals, if the MBE, WBE, or 
SDVE assumes the actual and contractual responsibility for the provision of the materials and 
supplies. 

4. The total dollar value of the work granted to a second or subsequent tier subcontractor or a supplier 
may be counted towards a Bidder’s MBE, WBE and SDVE goals, if the MBE, WBE, or SDVE 
properly assumes the actual and contractual responsibility for the work. 

5. The total dollar value of work granted to a certified joint venture equal to the percentage of the 
ownership and control of the MBE, WBE, or SDVE partner in the joint venture may be counted 
towards the MBE/WBE/SDVE goals. 

6. Only expenditures to a MBE, WBE, or SDVE that performs a commercially useful function in the 
work may be counted towards the MBE, WBE and SDVE goals. A MBE, WBE, or SDVE performs 
a commercially useful function when it is responsible for executing a distinct element of the work 
and carrying out its responsibilities by actually performing, managing and supervising the work or 
providing supplies or manufactured materials. 
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D. Certification of MBE/WBE/SDVE Subcontractors: 

1. In order to be counted towards the goals, an MBE or WBE must be certified by the State of Missouri 
Office of Equal Opportunity and an SDVE must be certified by the State of Missouri, Office of 
Administration, Division of Purchasing and Material Management or by the Department of Veterans 
Affairs. 

2. The Bidder may determine the certification status of a proposed MBE or WBE subcontractor or 
supplier by referring to the Office of Equal Opportunity (OEO)’s online MBE/WBE directory 
(https://apps1.mo.gov/MWBCertifiedFirms/). The Bidder may determine the eligibility of a SDVE 
subcontractor or supplier by referring to the Division of Purchasing and Materials Management’s 
online SDVE directory (https://oa.mo.gov/sites/default/files/sdvelisting.pdf) or the Department of 
Veterans Affairs’ directory (https://vetbiz.va.gov/basic-search/). 

3. Additional information, clarifications, etc., regarding the listings in the directories may be obtained 
by calling the Division at (573)751-3339 and asking to speak to the Contract Specialist of record as 
shown in the Supplementary Conditions (Section 007300). 

E. Waiver of MBE/WBE/SDVE Participation: 

1. If a Bidder has made a good faith effort to secure the required MBE, WBE and/or SDVE participation 
and has failed, the Bidder shall submit with its bid the information requested in MBE/WBE/SDVE 
Good Faith Effort (GFE) Determination form.  The GFE forms are located on the MissouriBUYS 
solicitation for this project. The Director will determine if the Bidder made a good faith effort to 
meet the applicable goals. If the Director determines that the Bidder did not make a good faith effort, 
the bid shall be rejected as being nonresponsive to the bid requirements. Bidders who demonstrate 
that they have made a good faith effort to include MBE, WBE, and/or SDVE participation will be 
determined to be responsive to the applicable participation goals, regardless of the percent of actual 
participation obtained, if the bid is otherwise acceptable. 

2. In determining whether a Bidder has made a good faith effort to obtain MBE, WBE and/or SDVE 
participation, the Director may evaluate the factors set forth in 1 CSR 30-5.010(6)(C) and the 
following: 

a. The amount of actual participation obtained; 

b. How and when the Bidder contacted potential MBE, WBE, and SDVE subcontractors and 

suppliers; 

c. The documentation provided by the Bidder to support its contacts, including whether the 

Bidder provided the names, addresses, phone numbers, and dates of contact for 

MBE/WBE/SDVE firms contacted for specific categories of work; 

d. If project information, including plans and specifications, were provided to 

MBE/WBE/SDVE subcontractors; 

e. Whether the Bidder made any attempts to follow-up with MBE, WBE or SDVE firms prior 
to bid; 

f. Amount of bids received from any of the subcontractors and/or suppliers that the Bidder 
contacted; 

g. The Bidder’s stated reasons for rejecting any bids; 

3. If no bidder has obtained any participation in a particular category (MBE/WBE/SDVE) or made a 
good faith effort to do so, the Director may waive that goal rather than rebid. 

F. Contractor MBE/WBE/SDVE Obligations 
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1. If awarded a contract, the Bidder will be contractually required to subcontract with or obtain 
materials from the MBE, WBE, and SDVE firms listed in its bid, in amounts equal to or greater than 
the dollar amount bid, unless the amount is modified in writing by the Owner. 

2. If the Contractor fails to meet or maintain the participation requirements contained in the 
Contractor’s bid, the Contractor must satisfactorily explain to the Director why it cannot comply 
with the requirement and why failing meeting the requirement was beyond the Contractor's 
control. If the Director finds the Contractor's explanation unsatisfactory, the Director may take any 
appropriate action including, but not limited to: 

a. Declaring the Contractor ineligible to participate in any contracts with the Division for up to 
twelve (12) months (suspension); and/or 

b. Declaring the Contractor be non-responsive to the Invitation for Bid, or in breach of contract 
and rejecting the bid or terminating the contract. 

3. If the Contractor replaces an MBE, WBE, or SDVE during the course of this contract, the Contractor 
shall replace it with another MBE, WBE, or SDVE or make a good faith effort to do so. All MBE, 
WBE and SDVE substitutions must be approved by the Director. 

4. The Contractor shall provide the Owner with regular reports on its progress in meeting its 
MBE/WBE/SDVE obligations. At a minimum, the Contractor shall report the dollar-value of work 
completed by each MBE, WBE, or SDVE during the preceding month and the cumulative total of 
work completed by each MBE, WBE or SDVE to date with each monthly application for payment. 
The Contractor shall also make a final report, which shall include the total dollar-value of work 
completed by each MBE, WBE, and SDVE during the entire contract. 
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STATE OF MISSOURI 
DIVISION OF FACILITIES MANAGEMENT, 

DESIGN AND CONSTRUCTION 
MBE/WBE/SDVE DIRECTORIES 

The MBE/WBE Directory for goods and services is maintained by the Office of 
Equal Opportunity (OEO) and is located at the following web address: 
https://apps1.mo.gov/MWBCertifiedFirms/ 

The SERVICE DISABLED VETERAN ENTERPRISE (SDVE) Directories 
may be accessed at the following web addresses: 

https://oeo.mo.gov/sdve-certification-program/ 

https://veterans.certify.sba.gov/#search 
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State of Missouri 
Construction Contract 

THIS AGREEMENT is made (DATE) by and between: 

Contractor Name and Address 
hereinafter called the "Contractor," 

and the State of Missouri, hereinafter called the "Owner", represented by the Office of Administration, Division 
of Facilities Management, Design and Construction, on behalf of the Department of the National Guard. 

WITNESSETH, that the Contractor and the Owner, for the consideration stated herein agree as follows: 

ARTICLE 1.  STATEMENT OF WORK 

The Contractor shall furnish all labor and materials and perform all work required for furnishing and installing all 
labor, materials, equipment and transportation and everything necessarily inferred from the general nature and 
tendency of the plans and specifications for the proper execution of the work for: 

Construct Bellefontaine Readiness Center 
Bellefontaine Neighbors, Missouri 

Project Number: T2150-01 

in strict accordance with the Contract Documents as enumerated in Article 7, all of which are made a part hereof. 

ARTICLE 2.  TIME OF COMPLETION 

The contract performance time is 360 working days from the transmittal date of this agreement.  The contract 
completion date is MONTH, DAY, YEAR.  This time includes ten (10) working days for the Contractor to 
receive, sign and return the contract form along with required bonding and insurance certificates.  Failure of the 
Contractor to provide correct bonding and insurance within the ten (10) working days shall not be grounds for a 
time extension.  Receipt of proper bonding and insurance is a condition precedent to the formation of the contract 
and if not timely received, may result in forfeiture of the Contractor's bid security.  Work may not commence until 
the Owner issues a written Notice to Proceed and must commence within seven (7) working days thereafter. 

ARTICLE 3.  LIQUIDATED DAMAGES 

Whenever time is mentioned in this contract, time shall be and is of the essence of this contract.  The Owner would 
suffer a loss should the Contractor fail to have the work embraced in this contract fully completed on or before the 
time above specified.  THEREFORE, the parties hereto realize in order to adjust satisfactorily the damages on 
account of such failure that it might be impossible to compute accurately or estimate the amount of such loss or 
damages which the Owner would sustain by reason of failure to complete fully said work within the time required 
by this contract.  The Contractor hereby covenants and agrees to pay the Owner, as and for liquidated damages, 
the sum of $3,500 per day for each and every day, Sunday and legal holidays excepted, during which the work 
remains incomplete and unfinished.  Any sum which may be due the Owner for such damages shall be deducted 
and retained by the Owner from any balance which may be due the Contractor when said work shall have been 
finished and accepted. But such provisions shall not release the Bond of the Contractor from liability according to 
its terms.  In case of failure to complete, the Owner will be under no obligation to show or prove any actual or 
specific loss or damage. 

Project Name: 
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ARTICLE 4.  CONTRACT SUM 

The Owner shall pay the Contractor for the prompt, faithful and efficient performance of the conditions and 
undertakings of this contract, subject to additions, and deductions as provided herein, in current funds the sum of: 

 Base Bid:   $ 

 Alternate No. 1:   $ 

Alternate No. 2:   $ 

Alternate No. 3:   $ 

TOTAL CONTRACT AMOUNT:  ($CONTRACT AMOUNT) 

 

ARTICLE 5.  PREVAILING WAGE RATE 

MISSOURI PREVAILING WAGE LAW (Sections 290.210 to 290.340, RSMo): The Contractor shall pay not 
less than the specified hourly rate of wages, as set out in the wage order attached to and made part of the 
specifications for work under this contract, to all workers performing work under the contract, in accordance with 
sections 290.210 to 290.340, RSMo. The Contractor shall forfeit a penalty to the Owner of one hundred dollars per 
day (or portion of a day) for each worker that is paid less than the specified rates for any work done under the 
contract by the Contractor or by any subcontractor, in accordance with section 290.250, RSMo. 

 

ARTICLE 6.  MINORITY/WOMEN/SERVICE DISABLED VETERAN BUSINESS ENTERPRISE 
PARTICIPATION 

 
The Contractor has been granted a waiver of the 15% MBE and 15% WBE and 5% SDVE participation goals.  
The Contractor agrees to secure the MBE/WBE/SDVE participation amounts for this project as follows: (OR) 
 
The Contractor has met the MBE/WBE/SDVE participation goals and agrees to secure the MBE/WBE/SDVE 
participation amounts for this project as follows: 
 
MBE/WBE/SDVE Firm: Subcontract Amt:$ 
MBE/WBE/SDVE Firm: Subcontract Amt:$ 
MBE/WBE/SDVE Firm: Subcontract Amt:$ 
        Total  $ 
MBE/WBE/SDVE assignments identified above shall not be changed without a contract change signed by the 
Owner. 

The Director of the Division of Facilities Management, Design and Construction or his Designee shall be the 
final authority to resolve disputes and disagreements between the Contractor and the MBE/WBE/SDVE firms 
listed above when such disputes impact the subcontract amounts shown above. 

ARTICLE 7.  CONTRACT DOCUMENTS 

The following documents are hereby incorporated into this contract by reference (all division/section numbers and 
titles are as utilized in the Project Manual published by the Owner for this Project): 

1. Division 0 – Procurement and Contracting Information, including, but not limited to: 
a. Invitation for Bid (Section 001116) 
b. Instructions to Bidders (Section 002113) 
c. Supplementary Instructions to Bidders (if applicable) (Section 002213) 
d. The following documents as completed and executed by the Contractor and accepted by the 

Owner, if applicable: 
i. Bid Form (Section 004113) 

ii. Unit Prices (Section 004322) 
iii. Proposed Contractors Form (Section 004336) 
iv. MBE, WBE, SDVE Compliance Evaluation Form(s) (Section 004337) 
v. MBE, WBE, SDVE Eligibility Determination Form for Joint Ventures (Section 

004338) 
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vi. MBE, WBE, SDVE Good Faith Effort (GFE) Determination Form (Section 004339) 
vii. Missouri Service Disabled Veteran Business Form (Section 004340) 

viii. Affidavit of Work Authorization (Section 004541) 
ix. Affidavit for Affirmative Action (Section 005414) 

e. Performance and Payment Bond, completed and executed by the Contractor and surety 
(Section 006113) 

f. General Conditions (Section 007213) 
g. Supplementary Conditions (Section 007300) 
h. Supplementary General Conditions for Federally Funded/Assisted Construction Projects 

(Section 007333) 
i. Wage Rate(s) (Section 007346)   

2. Division 1 – General Requirements 
3. All Drawings identified in the Project Manual  
4. All Technical Specifications included in the Project Manual 
5. Addenda, if applicable 

 

ARTICLE 8 – CERTIFICATION  

By signing this contract, the Contractor hereby re-certifies compliance with all legal requirements set forth in 
Section 6.0, Bidder’s Certifications of the Bid Form.  

Further, if the Contractor provides any “personal information” as defined in §105.1500, RSMo concerning an 
entity exempt from federal income tax under Section 501(c) of the Internal Revenue Code of 1986, as amended, 
the Contractor understands and agrees that it is voluntarily choosing to enter into a state contract and providing 
such information for that purpose.  The state will treat such personal information in accord with §105.1500, 
RSMo.   

 
 
By signature below, the parties hereby execute this contract document. 
 
 
APPROVED: 

________________________________________ __________________________________________ 
Brian Yansen, Director Contractor’s Authorized Signature  
Division of Facilities Management,    
Design and Construction  
 

I, Corporate Secretary, certify that I am Secretary of the 
corporation named above and that (CONTRACTOR 
NAME), who signed said contract on behalf of the 
corporation, was then (TITLE) of said corporation and that 
said contract was duly signed for and in behalf of the 
corporation by authority of its governing body, and is 
within the scope of its corporate powers. 

 
 

__________________________________________ 
Corporate Secretary 
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STATE OF MISSOURI 
OFFICE OF ADMINISTRATION 
DIVISION OF FACILITIES MANAGEMENT, DESIGN AND CONSTRUCTION 
AFFIDAVIT FOR AFFIRMATIVE ACTION 

 
PROJECT NUMBER 
 

 
NAME 
 

 First being duly sworn on oath states: that 

he/she is the      sole proprietor      partner      officer or      manager or managing member of 

NAME 
 

 
a     sole proprietorship      partnership 

 
                     limited liability company (LLC) 

or      corporation, and as such, said proprietor, partner, or officer is duly authorized to make this 

affidavit on behalf of said sole proprietorship, partnership, or corporation; that under the contract known as 

PROJECT TITLE 

 

Less than 50 persons in the aggregate will be employed and therefore, the applicable Affirmative Action 

requirements as set forth in Article 1.4 of the General Conditions of the State of Missouri have been met. 

PRINT NAME & SIGNATURE 
 

 
DATE 

 

 

NOTARY INFORMATION 
 

NOTARY PUBLIC EMBOSSER SEAL 
 

STATE OF 

 
 

COUNTY (OR CITY OF ST. LOUIS) 

 
 

USE RUBBER STAMP IN CLEAR AREA BELOW 

SUBSCRIBED AND SWORN BEFORE ME, THIS 

                     DAY OF                                    YEAR 
NOTARY PUBLIC SIGNATURE 
 

MY COMMISSION EXPIRES 

 
NOTARY PUBLIC NAME (TYPED OR PRINTED) 

 

MO 300-1401 (05/18) FILE/Construction Contract
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Bond No.______________ 

 
 
SECTION 006113 - PERFORMANCE AND PAYMENT BOND FORM 
 
 

KNOW ALL MEN BY THESE PRESENTS, THAT we ____________________________________________________ 

as principal, and ___________________________________________________________________________________ 

_____________________________________________________________as Surety, are held and firmly bound unto the 
 
STATE OF MISSOURI. in the sum of  ___________________________________ Dollars ($                                          ) 

for payment whereof the Principal and Surety bind themselves, their heirs, executors, administrators and successors, jointly 

and severally, firmly by these presents. 
 

WHEREAS, the Principal has, by means of a written agreement dated the ______________________________________ 

day of_______________________________________, 20_________, enter into a contract with the State of Missouri for 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

(Insert Project Title and Number) 
 

 
NOW, THEREFORE, if the Principal shall faithfully perform and fulfill all the undertakings, covenants, terms, conditions and 

agreements of said contract during the original term of said contract and any extensions thereof that may be granted by the State of 

Missouri, with or without notice to the Surety and during the life of any guaranty required under the contract; and shall also faithfully 

perform and fulfill all undertakings, covenants, terms, conditions and agreements of any and all duly authorized modifications of said 

contract that may hereafter be made with or without notice to the Surety; and shall also promptly make payment for materials 

incorporated, consumed or used in connection with the work set forth in the contract referred to above, and all insurance premiums, 

both compensation and all other kinds of insurance, on said work, and for all labor performed on such work, whether by subcontractor 

or otherwise, at not less than the prevailing hourly rate of wages for work of a similar character (exclusive of maintenance work) in the 

locality in which the work is performed and not less than the prevailing hourly rate of wages for legal holiday and overtime work 

(exclusive of maintenance work) in the locality in which the work is performed both as determined by the Department of Labor and 

Industrial Relations or determined by the Court of Appeal, as provided for in said contract and in any and all duly authorized 

modifications of said contract that may be hereafter made, with or without notice to the Surety, then, this obligation shall be void and 

of no effect, but it is expressly understood that if the Principal should make default in or should fail to strictly, faithfully and 

efficiently do, perform and comply with any or more of the covenants, agreements, stipulations, conditions, requirements or 

undertakings, as specified in or by the terms of said contract, and with the time therein named, then this obligation shall be valid and 

binding upon each of the parties hereto and this bond shall remain in full force and effect; and the same may be sued on at the instance 

of any material man, laborer, mechanic, subcontractor, individual, or otherwise to whom such payment is due, in the name of the State 

of Missouri, to the use of any such person. 
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AND, IT IS FURTHER specifically provided that any modifications which may hereinafter be made in the terms of the contract or in 

the work to be done under it or the giving by the Owner of any extension of the time for the performance of the contract or any other 

forbearance on the part of either the Owner or the Principal to the other, shall not in any way release the Principal and the Surety, or 

either or any of them, their heirs, executors, administrators and successors, from their liability hereunder, notice to the Surety of any 

such extension, modifications or forbearance being hereby waived. 

 
IN WITNESS WHEREOF, the above bounden parties have executed the within instrument this __________________ day of 
___________________________, 20 ____. 
 
 
AS APPLICABLE: 
 
AN INDIVIDUAL 

  Name:                      ______________________________________ 

  Signature:                        ______________________________________ 

 
A PARTNERSHIP 

   Name of Partner:    _____________________________________ 

  Signature of Partner: _____________________________________ 

 
   Name of Partner:   _____________________________________ 

  Signature of Partner: _____________________________________ 
 
CORPORATION 

 Firm Name:    ____________________________________ 

  Signature of President:   ____________________________________ 
 
SURETY 

 Surety Name: _____________________________________ 

 Attorney-in-Fact: _____________________________________ 

 Address of Attorney-in-Fact: _____________________________________ 

   _____________________________________ 

 Telephone Number of Attorney-in-Fact: _____________________________________ 

 Signature Attorney-in-Fact: _____________________________________ 
 
 
NOTE:  Surety shall attach Power of Attorney 
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STATE OF MISSOURI 
OFFICE OF ADMINISTRATION 
DIVISION OF FACILITIES MANAGEMENT, DESIGN AND CONSTRUCTION 
PRODUCT SUBSTITUTION REQUEST 

PROJECT NUMBER 

      
PROJECT TITLE AND LOCATION 

      
CHECK APPROPRIATE BOX 

 SUBSTITUTION PRIOR TO BID OPENING 
(Minimum of (5) working days prior to receipt of Bids as per Article 4 – Instructions to Bidders) 

 SUBSTITUTION FOLLOWING AWARD 
(Maximum of (20) working days from Notice to Proceed as per Article 3 – General Conditions) 

FROM:  BIDDER/CONTRACTOR (PRINT COMPANY NAME) 

      
TO:  ARCHITECT/ENGINEER (PRINT COMPANY NAME) 

      

Bidder/Contractor hereby requests acceptance of the following product or systems as a substitution in accordance with 
provisions of Division One of the Bidding Documents: 
SPECIFIED PRODUCT OR SYSTEM 

      
SPECIFICATION SECTION NO. 

      
SUPPORTING DATA 

 Product data for proposed substitution is attached (include description of product, standards, performance, and test data) 

 Sample  Sample will be sent, if requested 
QUALITY COMPARISON 
 SPECIFIED PRODUCT SUBSTITUTION REQUEST 

NAME, BRAND             

CATALOG NO.             

MANUFACTURER             

VENDOR             
PREVIOUS INSTALLATIONS 
PROJECT 

      
ARCHITECT/ENGINEER 

      
LOCATION 

      
DATE INSTALLED 

      
SIGNIFICANT VARIATIONS FROM SPECIFIED PRODUCT 
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REASON FOR SUBSTITUTION 

DOES PROPOSED SUBSTITUTION AFFECT OTHER PARTS OF WORK? 

 YES  NO 
IF YES, EXPLAIN 

SUBSTITUTION REQUIRES DIMENSIONAL REVISION OR REDESIGN OF STRUCTURE OR A/E WORK 

 YES  NO 

BIDDER’S/CONTRACTOR’S STATEMENT OF CONFORMANCE OF PROPOSED SUBSTITUTION TO CONTRACT 
REQUIREMENT: 
 
We have investigated the proposed substitution.  We believe that it is equal or superior in all respects to specified product, 
except as stated above; that it will provide the same Warranty as specified product; that we have included complete 
implications of the substitution; that we will pay redesign and other costs caused by the substitution which subsequently 
become apparent; and that we will pay costs to modify other parts of the Work as may be needed, to make all parts of the 
Work complete and functioning as a result of the substitution. 
 

BIDDER/CONTRACTOR DATE 

      

REVIEW AND ACTION 

 Resubmit Substitution Request with the following additional information: 
 

 Substitution is accepted. 

 Substitution is accepted with the following comments: 
 

 Substitution is not accepted. 
ARCHITECT/ENGINEER DATE 
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STATE OF MISSOURI 
OFFICE OF ADMINISTRATION 
DIVISION OF FACILITIES MANAGEMENT, DESIGN AND CONSTRUCTION 
FINAL RECEIPT OF PAYMENT AND RELEASE 

PROJECT NUMBER 

      
 
KNOW ALL MEN BY THESE PRESENT THAT:        hereinafter called “Subcontractor” who heretofore entered into an 

agreement with       hereinafter called “Contractor”, for the performance of work and/or furnishing of material for the 

construction of the project entitled 

      
(PROJECT TITLE, PROJECT LOCATION, AND PROJECT NUMBER) 

at       
         (ADDRESS OF PROJECT) 

 

for the State of Missouri (Owner) which said subcontract is by this reference incorporated herein, in consideration of such 

final payment by Contractor. 

DOES HEREBY: 

1. ACKNOWLEDGE that they have been PAID IN FULL all sums due for work and materials contracted or done by 

their Subcontractors, Material Vendors, Equipment and Fixture Suppliers, Agents and Employees, or otherwise in 

the performance of the Work called for by the aforesaid Contract and all modifications or extras or additions 

thereto, for the construction of said project or otherwise. 

2. RELEASE and fully, finally, and forever discharge the Owner from any and all suits, actions, claims, and demands 

for payment for work performed or materials supplied by Subcontractor in accordance with the requirements of 

the above referenced Contract. 

1. REPRESENT that all of their Employees, Subcontractors, Material Vendors, Equipment and Fixture Suppliers, 

and everyone else has been paid in full all sums due them, or any of them, in connection with performance of 

said Work, or anything done or omitted by them, or any of them in connection with the construction of said 

improvements, or otherwise. 

 

DATED this       day of      , 20  . 
 

NAME OF SUBCONTRACTOR 
 

      
BY (TYPED OR PRINTED NAME) 
 

      
SIGNATURE 

 

TITLE 
 

      

 ORIGINAL:  FILE/Closeout Documents 
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STATE OF MISSOURI 
OFFICE OF ADMINISTRATION 
DIVISION OF FACILITIES MANAGEMENT,  
DESIGN AND CONSTRUCTION 
 
MBE/WBE/SDVE PROGRESS REPORT 
Remit with ALL Progress and Final Payments 

(Please check appropriate box)    CONSULTANT  CONSTRUCTION 
       

 

 
 
PAY APP NO. 
 

      
 

 
 
PROJECT NUMBER 
 

      

 
CHECK IF FINAL 

FINAL 

 
DATE 
 

      

PROJECT TITLE 
 

      
PROJECT LOCATION 
 

      
FIRM 
 

      
ORIGINAL CONTRACT SUM (Same as Line Item 1. on Form A of Application for 
Payment) 
            $        

TOTAL CONTRACT SUM TO DATE (Same as Line Item 3. on Form A of 
Application for Payment) 
 

            $        
 

 

THE TOTAL MBE/WBE/SDVE PARTICIPATION DOLLAR AMOUNT OF THIS PROJECT AS INDICATED IN THE 
ORIGINAL CONTRACT:  $        
 

SELECT 
MBE, WBE, 
SDVE 

ORIGINAL 
CONTRACT 

PARTICIPATION  
AMOUNT 

PARTICIPATION 
AMOUNT  

PAID-TO-DATE 
(includes approved 
contract changes) 

CONSULTANT/SUBCONSULTANT OR 
CONTRACTOR/SUBCONTRACTOR/SUPPLIER 

COMPANY NAME 
 

    

 

  MBE 
  WBE 
  SDVE 

 

 
$      

 
$      

 
      

 

  MBE 
  WBE 
  SDVE 

 

 
$      

 
$      

 
      

 

  MBE 
  WBE 
  SDVE 

 

 
$      

 
$      

 
      

  

  MBE 
  WBE 
  SDVE 

 

 
$      

 
$      

 
      

 

  MBE 
  WBE 
  SDVE 

 

 
$      

 
$      

 
      

 

  MBE 
  WBE 
  SDVE 

 

 
$      

 
$      

 
      

 

   
Revised 06/2023  
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STATE OF MISSOURI 
OFFICE OF ADMINISTRATION 
DIVISION OF FACILITIES MANAGEMENT, DESIGN AND CONSTRUCTION 
AFFIDAVIT – COMPLIANCE WITH PREVAILING WAGE LAW 

PROJECT NUMBER 
 

 

 
  

 

 Before me, the undersigned Notary Public, in and for the County of   

 
State of   personally came and appeared  

 
      (NAME)  

 
 of the  

 
  (POSITION)   (NAME OF THE COMPANY)  

 
(a corporation) (a partnership) (a proprietorship) and after being duly sworn did depose and say that all provisions 

 

 
and requirements set out in Chapter 290, Sections 290.210 through and including 290.340, Missouri Revised 

 

 
Statutes, pertaining to the payment of wages to workmen employed on public works project have been fully satisfied  

 

 
and there has been no exception to the full and completed compliance with said provisions and requirements 

 

 
and with Wage Determination No:   issued by the 

 

 
Department of Labor and Industrial Relations, State of Missouri on the   day of  20  

 

 
in carrying out the contract and working in connection with  

 
   (NAME OF PROJECT)  

 
Located at  in  County 

 
   (NAME OF THE INSTITUTION)    

 
Missouri, and completed on the  day of  20  

 

 
 

 
SIGNATURE 

 

NOTARY INFORMATION 
NOTARY PUBLIC EMBOSSER OR 
BLACK INK RUBBER STAMP SEAL 

STATE 
 

COUNTY (OR CITY OF ST. LOUIS) 

SUBSCRIBED AND SWORN BEFORE ME, THIS 
USE RUBBER STAMP IN CLEAR AREA BELOW 

 DAY OF  YEAR  
NOTARY PUBLIC SIGNATURE 
 
 

MY COMMISSION 
EXPIRES 

 

NOTARY PUBLIC NAME (TYPED OR PRINTED) 
 

 FILE:  Closeout Documents
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SECTION 007213 - GENERAL CONDITIONS 

A. These General Conditions apply to each section of 
these specifications. The Contractor is subject to 
the provisions contained herein. 

B. The General Conditions are intended to define the 
relationship of the Owner, the Designer and the 
Contractor thereby establishing certain rules and 
provisions governing the operation and 
performance of the work so that the work may be 
performed in a safe, orderly, expeditious and 
workmanlike manner. 

ARTICLE 1 – GENERAL PROVISIONS 

ARTICLE 1.1 - DEFINITIONS 

As used in these contract documents, the following 
terms shall have the meanings and refer to the 
parties designated in these definitions. 

1. "COMMISSIONER":  The Commissioner 
of the Office of Administration. 

2. “CONSTRUCTION DOCUMENTS”:  The 
“Construction Documents” shall consist of the 
Project Manual, Drawings and Addenda. 

3. "CONSTRUCTION 
REPRESENTATIVE:” Whenever the term 
"Construction Representative" is used, it shall 
mean the Owner’s Representative at the work 
site.  

4. "CONTRACTOR":  Party or parties who 
have entered into a contract with the Owner to 
furnish work under these specifications and 
drawings. 

5. "DESIGNER":  When the term "Designer" is 
used herein, it shall refer to the Architect, 
Engineer, or Consultant of Record specified 
and defined in Paragraph 2.0 of the 
Supplemental Conditions, or his duly 
authorized representative.  The Designer may 
be either a consultant or state employee. 

6. "DIRECTOR":  Whenever the term 
"Director" is used, it shall mean the Director 
of the Division of Facilities Management, 
Design and Construction or his Designee, 
representing the Office of Administration, 
State of Missouri.  The Director is the agent of 
the Owner. 

7. "DIVISION":  Shall mean the Division of 
Facilities Management, Design and 
Construction, State of Missouri. 

8. “INCIDENTAL JOB BURDENS”: Shall 
mean those expenses relating to the cost of 
work, incurred either in the home office or on 
the job-site, which are necessary in the course 
of doing business but are incidental to the job.  
Such costs include office supplies and 
equipment, postage, courier services, 
telephone expenses including long distance, 
water and ice and other similar expenses. 

9. "JOINT VENTURE":  An association of 
two (2) or more businesses to carry out a 
single business enterprise for profit for which 
purpose they combine their property, capital, 
efforts, skills and knowledge. 

10. "OWNER”:  Whenever the term “Owner” is 
used, it shall mean the State of Missouri, 
acting by and through the Office of 
Administration, Division of Facilities 
Management, Design and Construction. 

11. “PROJECT”:  Wherever the term “Project” 
is used, it shall mean the work required to be 
completed by the construction contract. 

12.  “PROJECT MANUAL”:  The “Project 
Manual” shall consist of Introductory 
Information, Invitation for Bid, Instructions to 
Bidders, Bid Documents, Additional 
Information, Standard Forms, General 
Conditions, Supplemental General Conditions, 
General Requirements and Technical 
Specifications. 

13. "SUBCONTRACTOR":  Party or parties 
who contract under, or for the performance of 
part or this entire Contract between the Owner 
and Contractor.  The subcontract may or may 
not be direct with the Contractor. 

14. "WORK":  All supervision, labor, materials, 
tool, supplies, equipment, and any incidental 
operations and/or activities required by or 
reasonably inferable from the Contract 
Documents necessary to construct the Project 
and to produce the results intended by the 
Contract Documents in a safe, expeditious, 
orderly, and workmanlike manner, and in the 
best manner known to each respective trade. 

15. “WORKING DAYS”: are all calendar days 
except Saturdays, Sundays and the following 
holidays:  New Year’s Day, Martin Luther 
King, Jr. Day, Lincoln Day, Washington’s 
Birthday (observed), Truman Day, Memorial 
Day, Juneteenth, Independence Day, Labor 
Day, Columbus Day, Veterans Day 
(observed), Thanksgiving Day, Christmas 
Day. 
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ARTICLE 1.2 DRAWINGS AND 
SPECIFICATIONS 

A. In case of discrepancy between drawings and 
specifications, specifications shall govern.  Should 
discrepancies in architectural drawings, structural 
drawings and mechanical drawings occur, 
architectural drawings shall govern and, in case of 
conflict between structural and mechanical 
drawings, structural drawings shall govern. 

B. Specifications are separated into titled divisions for 
convenience of reference only and to facilitate 
letting of contracts and subcontracts. The 
Contractor is responsible for establishing the scope 
of work for subcontractors, which may cross titled 
divisions.  Neither the Owner nor Designer will 
establish limits and jurisdiction of subcontracts. 

C. Figured dimensions take precedence over scaled 
measurements and details over smaller scale 
general drawings.  In the event of conflict between 
any of the documents contained within the 
contract, the documents shall take precedence and 
be controlling in the following sequence:  addenda, 
supplementary general conditions, general 
conditions, division 1 specifications, technical 
division specifications, drawings, bid form and 
instructions to bidders. 

D. Anything shown on drawings and not mentioned in 
these specifications or vice versa, as well as any 
incidental work which is obviously necessary to 
complete the project within the limits established 
by the drawings and specifications, although not 
shown on or described therein, shall be performed 
by the Contractor at no additional cost as a part of 
his contract. 

E. Upon encountering conditions differing materially 
from those indicated in the contract documents, the 
Contractor shall promptly notify the Designer and 
Construction Representative in writing before such 
conditions are disturbed.  The Designer shall 
promptly investigate said conditions and report to 
the Owner, with a recommended course of action.  
If conditions do materially differ and cause an 
increase or decrease in contract cost or time 
required for completion of any portion of the work, 
a contract change will be initiated as outlined in 
Article 4 of these General Conditions. 

E. Only work included in the contract documents is 
authorized, and the Contractor shall do no work 
other than that described therein or in accordance 
with appropriately authorized and approved 
contract changes.  

 

ARTICLE 1.3 - COMPLIANCE WITH LAWS, 
PERMITS, REGULATIONS AND INSPECTIONS 

A. Since the Owner is the State of Missouri, 
municipal or political subdivisions, zoning 
ordinances, construction codes (other than 
licensing of trades), and other like ordinances are 
not applicable to construction on Owner’s 
property, and Contractor will not be required to 
submit drawings and specifications to any 
municipal or political subdivision, authority, obtain 
construction permits or any other licenses (other 
than licensing of trades) or permits from or submit 
to inspections by any municipality or political 
subdivision relating to the construction for this 
project.  All permits or licenses required by 
municipality or political subdivision for operation 
on property not belonging to Owner shall be 
obtained by and paid for by Contractor.  Each 
Contractor shall comply with all applicable laws, 
ordinances, rules and regulations that pertain to the 
work of this contract. 

B. Contractors, subcontractors and their employees 
engaged in the businesses of electrical, mechanical, 
plumbing, carpentry, sprinkler system work, and 
other construction related trades shall be licensed 
to perform such work by the municipal or political 
subdivision where the project is located, if such 
licensure is required by local code.  Local codes 
shall dictate the level (master, journeyman, and 
apprentice) and the number, type and ratio of 
licensed tradesmen required for this project within 
the jurisdiction of such municipal or political 
subdivision. 

C. Equipment and controls manufacturers and their 
authorized service and       installation technicians 
that do not maintain an office within the 
jurisdiction of the municipal or political 
subdivision but are a listed or specified contractor 
or subcontractor on this project are exempt from 
Paragraph 1.3 B above. 

D. The Contractor shall post a copy of the wage 
determination issued for the project and included 
as a part of the contract documents, in a prominent 
and easily accessible location at the site of 
construction for the duration of the project. 

E. Any contractor or subcontractor to such contractor 
at any tier signing a contract to work on this 
project shall provide a ten-hour Occupational 
Safety and Health Administration (OSHA) 
construction safety program for their on-site 
employees which includes a course in construction 
safety and health approved by OSHA or a similar 
program approved by the Department of Labor and 
Industrial Relations which is at least as stringent as 
an approved OSHA program. The contractor shall 
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forfeit as a penalty to the public body on whose 
behalf the contract is made or awarded, two 
thousand five hundred dollars plus one hundred 
dollars for each employee employed by the 
contractor or subcontractor, for each calendar day, 
or portion thereof, such employee is employed 
without the required training. 

ARTICLE 1.4 - NONDISCRIMINATION IN 
EMPLOYMENT 

A. The Contractor and his subcontractors will not 
discriminate against individuals based on race, 
color, religion, national origin, sex, disability, or 
age, but may use restrictions which relate to bona 
fide occupational qualifications.  Specifically, the 
Contractor and his subcontractors shall not 
discriminate: 

1. Against recipients of service on the basis of 
race, color, religion, national origin, sex, 
disability or age. 

2. Against any employee or applicant, for 
employment on the basis of race, color, 
religion, national origin, sex or otherwise 
qualified disability status. 

3. Against any applicant for employment or 
employee on the basis of age, where such 
applicant or employee is between ages 40 and 
70 and where such Contractor employs at least 
20 persons. 

4. Against any applicant for employment or 
employee on the basis of that person's status as 
a disabled or Vietnam-era veteran. 

 The Contractor and his Subcontractors will take 
affirmative action to insure applicants for 
employment and employees are treated equally 
without regard to race, color, religion, national 
origin, sex, disability, or age.  Such action shall 
include, but not be limited to, the following:  
employment, upgrading, demotion and transfer; 
recruitment or recruitment advertising; and 
selection for training, including apprenticeship.  
The Contractor and his Subcontractors will give 
written notice of their commitments under this 
clause to any labor union with which they have 
bargaining or other agreements. 

B. The Contractor and his subcontractors shall 
develop, implement, maintain and submit in 
writing to the Owner an affirmative action program 
if at least fifty (50) persons in the aggregate are 
employed under this contract.  If less than fifty 
(50) persons in the aggregate are to be employed 
under this contract, the Contractor shall submit, in 
lieu of the written affirmative action program, a 
properly executed Affidavit for Affirmative Action 

in the form included in the contract specifications.  
For the purpose of this section, an "affirmative 
action program" means positive action to influence 
all employment practices (including, but not 
limited to, recruiting, hiring, promoting and 
training) in providing equal employment 
opportunity regardless of race, color, sex, national 
origin, religion, age (where the person affected is 
between age 40 and 70), disabled and Vietnam-era 
veteran status, and disability.  Such "affirmative 
action program" shall include: 

1. A written policy statement committing the 
total organization to affirmative action and 
assigning management responsibilities and 
procedures for evaluation and dissemination; 

2. The identification of a person designated to 
handle affirmative action; 

3. The establishment of non-discriminatory 
selection standards, objective measures to 
analyze recruitment, an upward mobility 
system, a wage and salary structure, and 
standards applicable to lay-off, recall, 
discharge, demotion and discipline; 

4. The exclusion of discrimination from all 
collective bargaining agreements; and 

5. Performance of an internal audit of the 
reporting system to monitor execution and to 
provide for future planning. 

In the enforcement of this non-discrimination 
clause, the Owner may use any reasonable 
procedures available, including, but not limited to:  
requests, reports, site visits and inspection of 
relevant documents of contractors and 
subcontractors. 

C. In the event of the Contractor's or his 
subcontractor's noncompliance with any provisions 
of this Article of the Contract, the Owner may 
cancel this contract in whole or in part or require 
the Contractor to terminate his contract with the 
subcontractor. 

ARTICLE 1.5 - ANTI-KICKBACK 

 No employee of the division, shall have or acquire 
any pecuniary interest, whether direct or indirect, 
in this contract or in any part hereof.  No officer, 
employee, designer, attorney, or administrator of or 
for the Owner who is authorized in such capacity 
and on behalf of the Owner to exercise any 
legislative, executive, supervisory or other similar 
functions in connection with the construction of the 
project, shall have or acquire any pecuniary 
interest, whether direct or indirect, in this contract, 
any material supply contract, subcontract, 
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insurance contract, or any other contract pertaining 
to the project. 

ARTICLE 1.6 - PATENTS AND ROYALTIES 

A. The Contractor shall hold and save the Owner and 
its officers, agents, servants and employees 
harmless from liabilities of any nature or kind, 
including cost and expenses, for, or on account of, 
any patented or unpatented invention, process, 
article or appliance manufactured or used in the 
performance of this contract, including its use by 
the Owner, unless otherwise specifically stipulated 
in the contract documents. 

B. If the Contractor uses any design, device or 
materials covered by letters, patent or copyright, 
the Contractor shall provide for such use by 
suitable agreement with the Owner of such 
patented or copyrighted design, device or material.  
It is mutually agreed and understood, without 
exception, that the contract prices shall include all 
royalties or costs arising from the use of such 
design, device or materials, in any way involved in 
the work.  The Contractor and/or his sureties shall 
indemnify and save harmless the Owner of the 
project from any and all claims for infringement by 
reason of the use of such patented or copyrighted 
design, device or materials or any trademark or 
copyright in connection with work agreed to be 
performed under this contract and shall indemnify 
the Owner for any cost, expense or damage it may 
be obliged to pay by reason of such infringement at 
any time during the prosecution of the work or 
after completion of the work. 

ARTICLE 1.7 - PREFERENCE FOR AMERICAN 
AND MISSOURI PRODUCTS AND SERVICES 

A. By virtue of statutory authority a preference will be 
given to Missouri labor and to products of mines, 
forests and quarries of the state of Missouri when 
they are found in marketable quantities in the state, 
and all such materials shall be of the best quality 
and suitable character that can be obtained at 
reasonable market prices, all as provided for in 
Section 8.280, Missouri Revised Statutes and 
Cumulative Supplements. 

B. Furthermore, pursuant to Section 34.076 Missouri 
Revised Statutes  and Cumulative Supplements, a 
preference shall be given to those persons doing 
business as Missouri firms, corporations, or 
individuals, or which maintain Missouri offices or 
places of business, when the quality of 
performance promised is equal or better and the 
price quoted is the same or less.  In addition, in 
order for a non-domiciliary bidder to be successful, 
his bid must be that same percentage lower than a 
domiciliary Missouri bidder's bid, as would be 

required for a Missouri bidder to successfully bid 
in the non-domiciliary state. 

C  In accordance with the Missouri Domestic 
Products Procurement Act Section 34.350 RSMo  
and Cumulative Supplements any manufactured 
goods or commodities used or supplied in the 
performance of this contract or any subcontract 
thereto shall be manufactured, assembled or 
produced in the United States, unless the specified 
products are not manufactured, assembled or 
produced in the United States in sufficient 
quantities to meet the agency's requirements or 
cannot be manufactured, assembled or produced in 
the United States within the necessary time in 
sufficient quantities to meet the contract 
requirements, or if obtaining the specified products 
manufactured, assembled or produced in the 
United States would increase the cost of this 
contract for purchase of the product by more than 
ten percent. 

ARTICLE 1.8 - COMMUNICATIONS 

A. All notices, requests, instructions, approvals and 
claims must be in writing and shall be delivered to 
the Designer and copied to the Construction 
Representative for the project except as required 
by Article 1.12 Disputes and Disagreements, or as 
otherwise specified by the Owner in writing as 
stated in Section 012600.  Any such notice shall be 
deemed to have been given as of the time of actual 
receipt.   

B. The Contractor shall attend on-site progress and 
coordination meetings, as scheduled by the 
Construction Representative, no less than once a 
month.   

C. The Contractor shall ensure that major 
subcontractors and suppliers shall attend monthly 
progress meetings as necessary to coordinate the 
work, and as specifically requested by the 
Construction Representative.   

ARTICLE 1.9 - SEPARATE CONTRACTS AND 
COOPERATION 

A. The Owner reserves the right to let other contracts 
in connection with this work.  The Contractor shall 
afford other contractors reasonable opportunity for 
the introduction and storage of their materials and 
the execution of their work and shall properly 
connect and coordinate his work with theirs. 

B. The Contractor shall consult the drawings for all 
other contractors in connection with this work.  
Any work conflicting with the above shall be 
brought to the attention of the Owner’s 
Representative before the work is performed.  If 
the Contractor fails to do this, and constructs any 
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work which interferes with the work of another 
contractor, the Contractor shall remove any part so 
conflicting and rebuild same, as directed by the 
Owner’s Representative at no additional cost to the 
Owner. 

C. Each contractor shall be required to coordinate his 
work with other contractors so as to afford others 
reasonable opportunity for execution of their work.  
No contractor shall delay any other contractor by 
neglecting to perform contract work at the proper 
time.  If any contractor causes delay to another, 
they shall be liable directly to that contractor for 
such delay in addition to any liquidated damages 
which might be due the Owner. 

D. Should the Contractor or project associated 
subcontractors refuse to cooperate with the 
instructions and reasonable requests of other 
Contractors or other subcontractors in the overall 
coordinating of the work, the Owner may take such 
appropriate action and issue directions, as required, 
to avoid unnecessary and unwarranted delays. 

E. Each Contractor shall be responsible for damage 
done to Owner's or other Contractor's property by 
him/her or workers in his employ through their 
fault or negligence. 

F. Should a Contractor sustain any damage through 
any act or omission of any other Contractor having 
a contract with the Owner, the Contractor so 
damaged shall have no claim or cause of action 
against the Owner for such damage, but shall have 
a claim or cause of action against the other 
Contractor to recover any and all damages 
sustained by reason of the acts or omissions of 
such Contractor.  The phrase "acts or omissions" as 
used in this section shall be defined to include, but 
not be limited to, any unreasonable delay on the 
part of any such contractors. 

ARTICLE 1.10 - ASSIGNMENT OF CONTRACT 

A. No assignment by Contractor of any amount or any 
part of this contract or of the funds to be received 
there under will be recognized unless such 
assignment has had the written approval of the 
Director and the surety has been given due notice 
of such assignment and has furnished written 
consent thereto.  In addition to the usual recitals in 
assignment contracts, the following language must 
be set forth:  "It is agreed that the funds to be paid 
to the assignee under this assignment are subject to 
performance by the Contractor of this contract and 
to claims or liens for services rendered or materials 
supplied for the performance of the work called for 
in said contract in favor of all persons, firms or 
corporations rendering such services or supplying 
such materials." 

ARTICLE 1.11 - INDEMNIFICATION 

A. Contractor agrees to indemnify and save harmless 
Owner and its respective commissioners, officers, 
officials, agents, consultants and employees and 
Designer, their agents, servants and employees, 
from and against any and all liability for damage 
arising from injuries to persons or damage to 
property occasioned by any acts or omissions of 
Contractor, any subcontractors, agents, servants or 
employees, including any and all expense, legal or 
otherwise, which may be incurred by Owner or 
Designer, its agents, servants or employees, in 
defense of any claim, action or suit. 

B. The obligations of the Contractor under this 
paragraph shall not extend to the liability of the 
Designer, his agents or employees, arising out of 
(1) the preparation or approval of maps, drawings, 
opinions, reports, surveys, contract changes, design 
or specifications, or (2) giving of or the failure to 
give directions or instructions by the Designer, his 
agents or employees as required by this contract 
documents provided such giving or failure to give 
is the primary cause of the injury or damage. 

ARTICLE 1.12 -  DISPUTES AND  
DISAGREEMENTS 

It is hereby expressly agreed and understood that 
in case any controversy or difference of opinion 
arises during construction, best efforts will be 
given to resolution at the field level.  Should those 
efforts be unsuccessful, the Contractor has the 
right to appeal in writing, the decision of the 
Director’s Designee to the Director at Room 730 
Truman Building, P.O. Box 809, Jefferson City, 
Missouri 65102. The decision of the Director shall 
be final and binding on all parties.  

ARTICLE 2 --  OWNER/DESIGNER 
RESPONSIBILITIES 

A. The Owner shall give all orders and directions 
contemplated under this contract relative to the 
execution of the work.  During progress of work 
the Owner will be represented at the project site by 
the Construction Representative and/or Designer, 
whose responsibilities are to see that this contract 
is properly fulfilled. 

B. The Owner shall at all times have access to the 
work whenever it is in preparation or progress.  
The Contractors shall provide proper facilities for 
such access and for inspection and supervision. 

C. All materials and workmanship used in the work 
shall be subject to the inspection of the Designer 
and Construction Representative, and any work 
which is deemed defective shall be removed, 
rebuilt or made good immediately upon notice.  
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The cost of such correction shall be borne by the 
Contractor.  Contractor shall not be entitled to an 
extension of the contract completion date in order 
to remedy defective work.  All rejected materials 
shall be immediately removed from the site of the 
work. 

D. If the Contractor fails to proceed at once with the 
correction of rejected defective materials or 
workmanship, the Owner may, by separate 
contract or otherwise, have the defects remedied or 
rejected.  Materials removed from the site and 
charge the cost of the same against any monies 
which may be due the Contractor, without 
prejudice to any other rights or remedies of the 
Owner. 

E. Failure or neglect on the part of Owner to observe 
faulty work, or work done which is not in 
accordance with the drawings and specifications 
shall not relieve the Contractor from responsibility 
for correcting such work without additional 
compensation.  

F. The Owner shall have the right to direct the 
Contractor to uncover any completed work. 

1. If the Contractor fails to adequately notify the 
Construction Representative and/or Designer 
of an inspection as required by the Contract 
Documents, the Contractor shall, upon written 
request, uncover the work.  The Contractor 
shall bear all costs associated with uncovering 
and again covering the work exposed. 

2. If the Contractor is directed to uncover work, 
which was not otherwise required by the 
Contract Documents to be inspected, and the 
work is found to be defective in any respect, 
no compensation shall be allowed for this 
work.  If, however, such work is found to meet 
the requirements of this contract, the actual 
cost of labor and material necessarily involved 
in the examination and replacement plus 10% 
shall be allowed the Contractor.   

G. The Designer shall give all orders and directions 
contemplated under this contract relative to the 
scope of the work and shall give the initial 
interpretation of the contract documents.   

H. The Owner may file a written notice to the 
Contractor to dismiss immediately any 
subcontractors, project managers, superintendents, 
foremen, workers, watchmen or other employees 
whom the Owner may deem incompetent, careless 
or a hindrance to proper or timely execution of the 
work.  The Contractor shall comply with such 
notice as promptly as practicable without detriment 
to the work or its progress. 

I. If in the Owner’s judgment it becomes necessary at 
any time to accelerate work, when ordered by the 
Owner in writing, the Contractor shall redirect 
resources to such work items and execute such 
portions of the work as may be required to 
complete the work within the current approved 
contract schedule. 

ARTICLE 3 --  CONTRACTOR          
RESPONSIBILITIES 

The Contractor shall register and utilize the Owner’s 
eBuilder digital project management system for 
submission of documents described in the following 
sections.  This includes but is not limited to submittals 
as required by designer, payment applications, Request 
for Information (RFI), construction change orders, 
Request for Proposals (RFP), Designer Supplemental 
Instructions (DSI), etc.  

ARTICLE 3.1 -- ACCEPTABLE SUBSTITUTIONS 

A. The Contractor may request use of any article, 
device, product, material, fixture, form or type of 
construction which in the judgment of the Owner 
and Designer is equal in all respects to that named.  
Standard products of manufacturers other than 
those specified will be accepted when, prior to the 
ordering or use thereof, it is proven to the 
satisfaction of the Owner and Designer that they 
are equal in design, strength, durability, usefulness 
and convenience for the purpose intended. 

B. Any changes required in the details and 
dimensions indicated on the drawings for the 
substitution of products other than those specified 
shall be properly made at the expense of the 
Contractor requesting the substitution or change. 

C. The Contractor shall submit a request for such 
substitutions in writing to the Owner and Designer 
within twenty (20) working days after the date of 
the "Notice to Proceed."  Thereafter no 
consideration will be given to alternate forms of 
accomplishing the work.  This Article does not 
preclude the Owner from exercising the provisions 
of Article 4 hereof. 

D. Any request for substitution by the Contractor shall 
be submitted in accordance with SECTION 
002113 - INSTRUCTIONS TO BIDDERS. 

E. When a material has been approved, no change in 
brand or make will be permitted unless: 

1. Written verification is received from the 
manufacturer stating they cannot make 
delivery on the date previously agreed, or 

2. Material delivered fails to comply with 
contract requirements. 
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ARTICLE 3.2 -- SUBMITTALS 

A. The Contractor’s submittals must be submitted 
with such promptness as to allow for review and 
approval so as not to cause delay in the work. The 
Contractor shall coordinate preparation and 
processing of submittals with performance of 
construction activities.   

Coordinate each submittal with fabrication, 
purchasing, testing, delivery, other submittals, and 
related activities that require sequential activity. 

Submit four (4) copies to the Designer and 
additional copies as required for the subcontractors 
and material suppliers.  Also provide copies to 
meet the requirements for maintenance manuals.  

B. All subcontractors' shop drawings and schedules 
shall be submitted by the Contractor and shall bear 
evidence that Contractor has received, reviewed, 
and approved them.  Any shop drawings and 
schedules submitted without this evidence will be 
returned to the Contractor for resubmission. 

C. The Contractor shall include with the shop 
drawing, a letter indicating any and all deviations 
from the drawings and/or specifications.  Failure to 
notify the Designer of such deviations will be 
grounds for subsequent rejection of the related 
work or materials.  If, in the opinion of the 
Designer, the deviations are not acceptable, the 
Contractor will be required to furnish the item as 
specified and indicated on the drawings. 

D. The Designer shall check shop drawings and 
schedules with reasonable promptness and approve 
them only if they conform to the design concept of 
the project and comply with the information given 
in the contract documents.  The approval shall not 
relieve the Contractor from the responsibility to 
comply with the drawings and specifications, 
unless the Contractor has called the Designer's 
attention to the deviation, in writing, at the time of 
submission and the Designer has knowingly 
approved thereof.  An approval of any such 
modification will be given only under the 
following conditions: 

1. It is in the best interest of the Owner 

2. It does not increase the contract sum and/or 
completion time 

3. It does not deviate from the design intent 

4. It is without prejudice to any and all rights 
under the surety bond. 

E. No extension of time will be granted because of the 
Contractor's failure to submit shop drawings and 
schedules in ample time to allow for review, 

possible resubmission, and approval.  Fabrication 
of work shall not commence until the Contractor 
has received approval.  The Contractor shall 
furnish prints of approved shop drawings and 
schedules to all subcontractors whose work is in 
any way related to the work under this contract.  
Only prints bearing this approval will be allowed 
on the site of construction  

F. The Contractor shall maintain a complete file on-
site of approved shop drawings available for use by 
the Construction Representative. 

ARTICLE 3.3 – AS-BUILT DRAWINGS 

A. The Contractor shall update a complete set of the 
construction drawings, shop drawings and 
schedules of all work monthly by marking 
changes, and at the completion of their work (prior 
to submission of request for final payment) note all 
changes and turn the set over to the Construction 
Representative.  The updates shall show all 
addenda, all field changes that were made to adapt 
to field conditions, changes resulting from contract 
changes or supplemental instructions, and all 
locations of structures, buried installations of 
piping, conduit, and utility services.  All buried and 
concealed items both inside and outside shall be 
accurately located as to depth and referenced to 
permanent features such as interior or exterior wall 
faces and dimensions shall be given in a neat and 
legible manner in a contrasting colored pencil or 
ink.  If approved by the Designer, an electronic file 
format may be provided. 

ARTICLE 3.4 –  GUARANTY AND 
WARRANTIES 

A. General Guaranty 

1. Neither the final certificate of payment nor 
any provision in the contract documents nor 
partial use or occupancy of the premises by 
the Owner shall constitute an acceptance of 
work not done in accordance with contract 
requirements.  

2. The Contractor or surety shall remedy any 
defects in the work and pay for any damage to 
property resulting there from which shall 
appear within a period of one (1) year from 
the date of substantial completion unless a 
longer period is otherwise specified or a 
differing guaranty period has been established 
in the substantial completion certificate.  The 
Owner will give notice of observed defects 
with reasonable promptness. 

3. In case of default on the part of the Contractor 
in fulfilling this part of this contract, the 
Owner may correct the work or repair the 
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damage and the cost and expense incurred in 
such event shall be paid by or recoverable 
from the Contractor or surety. 

4. The work will be free from defects not 
inherent in the quality required or permitted, 
and that the Work will conform to the 
requirements of the Contract Documents.  
Work not conforming to these requirements, 
including substitutions not properly approved 
and authorized, may be considered defective.  
The Contractor's guaranty excludes remedy 
for damage or defect caused by abuse, 
modifications not executed by the Contractor, 
improper or insufficient maintenance, 
improper operation, or normal wear and tear 
under normal usage.  If required by the 
Owner, the Contractor shall furnish 
satisfactory evidence as to the kind and quality 
of materials and equipment 

B. Extended Warranty 

 Manufacturer's certificates of warranty shall be 
obtained for all major equipment.  Warranty shall 
be obtained for at least one year.  Where a longer 
period is offered at no additional cost or called for 
in the specific equipment specifications, the longer 
period shall govern. 

ARTICLE 3.5 -- OPERATION AND 
MAINTENANCE MANUALS 

A. Immediately after equipment submittals are 
approved and no later than ten (10) working days 
prior to the substantial completion inspection, the 
Contractor shall provide to the Designer three (3) 
copies of operating instructions and service 
manuals, containing the following: 

 
1. Start-up and Shut-down Procedures:  Provide 

a step-by-step write up of all major equipment.  
When manufacturer’s printed start-up, trouble 
shooting and shut-down procedures are 
available; they may be incorporated into the 
operating manual for reference. 

2. Operating Instructions:  Written operating 
instructions shall be included for the efficient 
and safe operation of all equipment. 

3. Equipment List:  List of all major equipment 
as installed shall be prepared to include model 
number, capacities, flow rate, name place data, 
shop drawings and air and water balance 
reports. 

4. Service Instructions:  Provide the following 
information for all pieces of equipment. 

a. Recommended spare parts including 
catalog number and name of local 
supplier or factory representative. 

b. Belt sizes, types, and lengths. 

c. Wiring diagrams. 

5. Manufacturer's Certificate of Warranty as 
described in Article 3.4.   

6. Prior to the final payment, furnish to the 
Designer three (4) copies of parts catalogs for 
each piece of equipment furnished by him/her 
on the project with the components identified 
by number for replacement ordering. 

B. Submission of operating instructions shall be done 
in the following manner. 

1. Manuals shall be in quadruplicate, and all 
materials shall be bound into volumes of 
standard 8½" x 11" hard binders.  Large 
drawings too bulky to be folded into 8½" x 
11" shall be separately bound or folded and in 
envelopes, cross referenced and indexed with 
the manuals. 

2. The manuals shall identify project name, 
project number, and include the name and 
address of the Contractor, subcontractors and 
manufacturers who were involved with the 
activity described in that particular manual. 

3. Internally subdivide the binder contents with 
permanent page dividers, logically organized 
with tab titles clearly printed under reinforced 
laminated plastic tabs. 

4. Contents:  Prepare a Table of Contents for 
each volume, with each product or system 
description identified. 

ARTICLE 3.6 – OTHER CONTRACTOR 
RESPONSIBILITIES 

A. The Contractor shall keep on site, during progress 
of the work, a competent superintendent 
satisfactory to the Construction Representative.  
The superintendent shall represent the Contractor 
and all agreements made by the superintendent 
shall be binding.  The superintendent shall 
carefully study and compare all drawings, 
specifications and other instructions and shall 
promptly notify the Construction Representative 
and Designer, in writing, any error, inconsistency 
or omission which may be discovered.  The 
superintendent shall coordinate all work on the 
project. Any change of the superintendent shall be 
approved by the Construction Representative.   

B. Contractor shall, at all times, enforce strict 
discipline and good order among his employees, 
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and shall not employ on the work any unfit person 
or anyone not skilled in the work assigned to 
him/her. 

C. The Contractor shall supply sufficient labor, 
material, plant and equipment and pay when due 
any laborer, subcontractor or supplier for supplies 
furnished and otherwise prosecute the work with 
diligence to prevent work stoppage and insure 
completion thereof within the time specified.  

D. The Contractor and each of his subcontractors shall 
submit to the Construction Representative, through 
the Designer such schedules of quantities and 
costs, progress schedules, payrolls, reports, 
estimates, records and other data as the Owner may 
request concerning work performed or to be 
performed under this contract. 

E. The Contractor, subcontractors, and material 
suppliers shall upon written request, give the 
Owner access to all time cards, material invoices, 
payrolls, estimates, profit and loss statements, and 
all other direct or indirect costs related to this 
work. 

F. The Contractor shall be responsible for laying out 
all contract work such as layout of architectural, 
structural, mechanical and electrical work, which 
shall be coordinated with layouts of subcontractors 
for general construction work.  The Contractor is 
also responsible for unloading, uncrating and 
handling of all materials and equipment to be 
erected or placed by him/her, whether furnished by 
Contractor or others.  No extra charges or 
compensation will be allowed as a result of failure 
to verify dimensions before ordering materials or 
fabricating items. 

G. The Contractor must notify the Construction 
Representative at least one working day before 
placing concrete or burying underground utilities, 
pipelines, etc. 

H. Contractors shall prearrange time with the 
Construction Representative for the interruption of 
any facility operation.  Unless otherwise specified 
in these documents, all connections, alterations or 
relocations as well as all other portions of the work 
will be performed during normal working hours. 

I. The Contractor shall coordinate all work so there 
will not be prolonged interruptions of existing 
equipment operation.  Any existing plumbing, 
heating, ventilating, air conditioning or electrical 
disconnections necessary for the project, which 
affect portions of this construction or building or 
any other building must be scheduled with the 
Construction Representative to minimize or avoid 
any disruption of facility operations. In no case, 

unless previously approved in writing by the 
Construction Representative, shall utilities be left 
disconnected at the end of a work day or over a 
weekend.  Any interruption of utilities either 
intentionally or accidentally shall not relieve the 
Contractor responsible for the interruption from 
the responsibility to repair and restore the utility to 
normal service.  Repairs and restoration shall be 
made before the workers responsible for the repair 
and restoration leave the job. 

J. Contractors shall limit operations and storage of 
materials to the area within the project, except as 
necessary to connect to existing utilities, and shall 
not encroach on neighboring property.  The 
Contractor shall be responsible for repair of their 
damage to property on or off the project site 
occurring during construction of project.  All such 
repairs shall be made to the satisfaction of the 
property owner. 

K. Unless otherwise permitted, all materials shall be 
new and both workmanship and materials shall be 
of the best quality.   

L. Unless otherwise provided and stipulated within 
these specifications, the Contractor shall furnish, 
construct, and/or install and pay for materials, 
devices, mechanisms, equipment, all necessary 
personnel, utilities including, but not limited to 
water, heat, light and electric power, transportation 
services, applicable taxes of every nature, and all 
other facilities necessary for the proper execution 
and completion of the work. 

M. Contractor shall carefully examine the plans and 
drawings and shall be responsible for the proper 
fitting of his material, equipment and apparatus 
into the building. 

N. The Contractor or subcontractors shall not 
overload, or permit others to overload, any part of 
any structure during the performance of this 
contract. 

O. All temporary shoring, bracing, etc., required for 
the removal of existing work and/or for the 
installation of new work shall be included in this 
contract.  The Contractor shall make good, at no 
cost to the Owner, any damage caused by improper 
support or failure of shoring in any respect. Each 
Contractor shall be responsible for shoring 
required to protect his work or adjacent property 
and improvements of Owner and shall be 
responsible for shoring or for giving written notice 
to adjacent property owners.  Shoring shall be 
removed only after completion of permanent 
supports. 
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P. The Contractor shall provide at the proper time 
such material as is required for support of the 
work.  If openings are required, whether shown on 
drawings or not, the Contractor shall see that they 
are properly constructed. 

Q. During the performance of work the Contractor 
shall be responsible for providing and maintaining 
warning signs, lights, signal devices, barricades, 
guard rails, fences and other devices appropriately 
located on site which will give proper and 
understandable warning to all persons of danger of 
entry onto land, structure or equipment.  

R. The Contractor shall be responsible for protection, 
including weather protection, and proper 
maintenance of all equipment and materials. 

S. The Contractor shall be responsible for care of the 
finished work and shall protect same from damage 
or defacement until substantial completion by the 
Owner.  If the work is damaged by any cause, the 
Contractor shall immediately begin to make repairs 
in accordance with the drawings and 
specifications.  Contractor shall be liable for all 
damage or loss unless attributable to the acts or 
omissions of the Owner or Designer. Any claim for 
reimbursement shall be submitted in accordance 
with Article 4.  After substantial completion the 
Contractor will only be responsible for damage 
resulting from acts or omissions of the Contractor 
or subcontractors through final warranty. 

T. In the event the Contractor encounters an 
unforeseen hazardous material, the Contractor 
shall immediately stop work in the area affected 
and report the condition to the Owner and 
Designer in writing.  The Contractor shall not be 
required, pursuant to Article 4, to perform, any 
work relating to hazardous materials. 

U. In an emergency affecting safety of persons or 
property, the Contractor shall act, at the 
Contractor's discretion, to prevent threatened 
damage, injury or loss.  Additional compensation 
or extension of time claimed by the Contractor on 
account of an emergency shall be determined as 
provided in Article 4. 

V. Before commencing work, Contractors shall confer 
with the Construction Representative and facility 
representative and review any facility rules and 
regulations which may affect the conduct of the 
work.   

W. Project signs will only be erected on major 
projects and only as described in the specifications.  
If no sign is specified, none shall be erected. 

 

 

ARTICLE 3.7 -- SUBCONTRACTS 

A. Subcontractor assignments as identified in the bid 
form shall not be changed without written approval 
of the Owner.  The Owner will not approve 
changes of a listed subcontractor unless the 
Contractor documents, to the satisfaction of the 
Owner that the subcontractor cannot or will not 
perform the work as specified. 

B. The Contractor is fully responsible to the Owner 
for the acts and omissions of all subcontractors and 
of persons either directly or indirectly employed by 
them. 

C. Every subcontractor shall be bound by the 
applicable terms and provisions of these contract 
documents, but no contractual relationship shall 
exist between any subcontractor and the Owner 
unless the right of the Contractor to proceed with 
the work is suspended or this contract is terminated 
as herein provided, and the Owner in writing elects 
to assume the subcontract. 

D. The Contractor shall upon receipt of "Notice to 
Proceed" and prior to submission of the first 
payment request, notify the Designer and 
Construction Representative in writing of the 
names of any subcontractors to be used in addition 
to those identified in the bid form and all major 
material suppliers proposed for all parts of the 
work. 

ARTICLE 4 -- CHANGES IN THE WORK 

4.1 CHANGES IN THE WORK 

A. The Construction Representative, without giving 
notice to the surety and without invalidating this 
contract, may order extra work or make changes by 
altering, adding to or deducting from the work, this 
contract sum being adjusted accordingly.  All such 
work shall be executed under the conditions of the 
original contract. A claim for extension of time 
caused by any change must be adjusted at the time 
of ordering such change.  No future request for 
time will be considered. 

B. Each Contract Change shall include all costs 
required to perform the work including all labor, 
material, equipment, overheads and profit, delay, 
disruptions, or other miscellaneous expenses.  No 
subsequent requests for additional compensation 
including claims for delay, disruption, or reduced 
efficiency as a result of each change will be 
considered. Values from the Schedule of Values 
will not be binding as a basis for additions to or 
deductions from the contract price. 

C. The amount of any adjustment in this contract 
price for authorized changes shall be agreed upon 
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before such changes become effective and shall be 
determined, through submission of a request for 
proposal, as follows: 

1. By an acceptable fixed price proposal from the 
Contractor.  Breakdowns shall include all 
takeoff sheets of each Contractor and 
subcontractor.  Breakdown shall include a 
listing of each item of material with unit prices 
and number of hours of labor for each task.  
Labor costs per hour shall be included with 
labor burden identified, which shall be not less 
than the prevailing wage rate, etc.  Overhead 
and profit shall be shown separately for each 
subcontractor and the Contractor. 

2. By a cost-plus-fixed-fee (time and material) 
basis with maximum price, total cost not to 
exceed said maximum.  Breakdown shall 
include a listing of each item of material with 
unit prices and number of hours of labor for 
each task.  Labor costs per hour shall be 
included with labor burden identified, which 
shall be not less than the prevailing wage rate, 
etc.  Overhead and profit shall be shown 
separately for each subcontractor and the 
Contractor. 

3. By unit prices contained in Contractor's 
original bid form and incorporated in the 
construction contract. 

 
D. Overhead and Profit on Contract Changes shall be 

applied as follows: 

1. The overhead and profit charge by the 
Contractor and all subcontractors shall be 
considered to include, but is not limited to: 
incidental job burdens, small truck (under 1 
ton) expense, mileage, small hand tools, 
warranty costs, company benefits and general 
office overhead.  Project supervision including 
field supervision and job site office expense 
shall be considered a part of overhead and 
profit unless a compensable time extension is 
granted. 

2. The percentages for overhead and profit 
charged on Contract Changes shall be subject 
to the following limits: (a) the percentage 
mark-up for the Contractor shall be limited to 
the Contractor’s fee; (b) fifteen percent (15%) 
maximum for Work directly performed by 
employees of a subcontractor, or sub-
subcontractor; (c) five percent (5%) maximum 
for the Work performed or passed through to 
the Owner by the Contractor; (d) five percent 
(5%) maximum subcontractor’s mark-up for 
Work performed by a sub-subcontractor and 

passed through to the Owner by the 
subcontractor and Contractor; and (e) in no 
case shall the total overhead and profit paid by 
the Owner on any Contract Changes exceed 
twenty-five percent (25%) of the cost of 
materials, labor and equipment (exclusive of 
Contractor or any Subcontractor overhead and 
profit) necessary to put the contract change 
work in place. 

3. The Contractor will be allowed to add the cost 
of Contractor’s payment and performance 
bonding, builder’s risk insurance, and general 
liability insurance to their cost of work.  The 
above listed bonding and insurance cost shall 
not exceed 2% and shall be allowed on the 
total cost of the added work, including 
overhead and profit. 

4. On proposals covering both increases and 
decreases in the amount of this contract, the 
application of overhead and profit shall be on 
the net change in the cost of the work. 

5. The percentage(s) for overhead and profit to 
be credited to the Owner on Contract Changes 
that are solely decreases in the quantity of 
work or materials shall be the same as those 
for additive Contract Changes provided above.  

E. No claim for an addition to this contract sum shall 
be valid unless authorized as aforesaid in writing 
by the Owner.  In the event that none of the 
foregoing methods are agreed upon, the Owner 
may order the Contractor to perform work on a 
time and material basis.  The cost of such work 
shall be determined by the Contractor's actual labor 
and material cost to perform the work plus 
overhead and profit as outlined herein.  The 
Designer and Construction Representative shall 
approve the Contractor's daily time and material 
invoices for the work involved. 

F. If the Contractor claims that any instructions 
involve extra cost under this contract, the 
Contractor shall give the Owner’s Representative 
written notice thereof within a reasonable time 
after the receipt of such instructions, and in any 
event before proceeding to execute the work.  No 
such claim shall be valid unless so made and 
authorized by the Owner, in writing. 

G. In an emergency affecting the safety of life or of 
the structure or of adjoining property, the 
Contractor, without special instruction or 
authorization from the Construction 
Representative, is hereby permitted to act at their 
discretion to prevent such threatened loss or injury.  
The Contractor shall submit a claim for 
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compensation for such emergency work in writing 
to the Owner’s Representative. 

ARTICLE 4.2 – CHANGES IN COMPLETION 
TIME 

A. Extension of the number of work days stipulated in 
the Contract  for completion of the work with 
compensation may be made when: 

1. The contractor documents that proposed 
Changes in the work, as provided in Article 
4.1, extends construction activities critical to 
contract completion date,  OR 

2. The Owner suspends all work for convenience 
of the Owner as provided in Article 7.3,  OR 

3. An Owner caused delay extends construction 
activities critical to contract completion 
(except as provided elsewhere in these 
General Conditions).  The Contractor is to 
review the work activities yet to begin and 
evaluate the possibility of rescheduling the 
work to minimize the overall project delay. 

B. Extension of the number of work days stipulated in 
the Contract for completion of the work without 
compensation may be made when: 

1. Weather-related delays occur, subject to 
provisions for the inclusion of a specified 
number of "bad weather" days when provided 
for in Section 012100-Allowances,  OR 

2. Labor strikes or acts of God occur, OR  

3. The work of the Contractor is delayed on 
account of conditions which were beyond the 
control of the Contractor, subcontractors or 
suppliers, and were not the result of their fault 
or negligence.  

C. No time extension or compensation will be 
provided for delays caused by or within the control 
of the Contractor, subcontractors or suppliers and 
for concurrent delays caused by the Owner. 

D. The Contractor shall notify the Owner promptly of 
any occurrence or conditions which in the 
Contractor's opinion results in a need for an 
extension of time.  The notice shall be in writing 
and shall include all necessary supporting 
materials with details of any resultant costs and be 
submitted in time to permit full investigation and 
evaluation of the Contractor's claim.  The Owner 
shall promptly acknowledge the Contractor's 
notice and, after recommendation from the 
Owner’s Representative and/or Designer, shall 
provide a decision to the Contractor.  Failure on 
the part of the Contractor to provide such notice 
and to detail the costs shall constitute a waiver by 

the Contractor of any claim.  Requests for 
extensions of time shall be for working days only.   

ARTICLE 5 -  CONSTRUCTION AND 
COMPLETION 

ARTICLE 5.1 –  CONSTRUCTION 
COMMENCEMENT 

A. Upon receipt of the "Intent to Award" letter, the 
Contractor must submit the following properly 
executed instruments to the Owner: 

1. Contract; 

2. Performance/payment bond as described in 
Article 6.1; 

3. Certificates of Insurance, or the actual policies 
themselves, showing that the Contractor has 
obtained the insurance coverage required by 
Article 6.2.   

4. Written Affirmative Action Plans as required 
in Article 1.4. 

Above referenced items must be received by the 
Owner within ten (10) working days after the 
effective date of the contract.  If not received, the 
Owner may treat the failure to timely submit them 
as a refusal by the Contractor to accept a contract 
for this work and may retain as liquidated damages 
the Contractor's bid bond, cashier's check or 
certified check as provided in the Instructions to 
Bidders.  Upon receipt the Owner will issue a 
“Notice to Proceed” with the work to the 
Contractor. 

B. Within the time frame noted in Section 013200 - 
Schedules, following receipt of the "Notice to 
Proceed", the Contractor shall submit to the Owner 
a progress schedule and schedule of values, 
showing activities through the end of the contract 
period.  Should the Contractor not receive written 
notification from the Owner of the disapproval of 
the schedule of values within fifteen (15) working 
days, the Contractor may consider it approved for 
purpose of determining when the first monthly 
Application and Certification for Payment may be 
submitted. 

C. The Contractor may commence work upon receipt 
of the Division of Facilities Management, Design 
and Construction’s "Notice to Proceed" letter. 
Contractor shall prosecute the work with 
faithfulness and energy, and shall complete the 
entire work on or before the completion time stated 
in the contract documents or pay to the Owner the 
damages resulting from the failure to timely 
complete the work as set out within Article 5.4.   
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ARTICLE 5.2 -- PROJECT CONSTRUCTION 

A. Each Contractor shall submit for the Owner's 
approval, in reproducible form, a progress schedule 
showing the rate of progress and the order of the 
work proposed to carry on various phases of the 
project.  The schedule shall be in conformance 
with the requirements outlined in Section 013200 – 
Schedules. 

B. Contractor shall employ and supply a sufficient 
force of workers, material, and equipment and 
shall pay when due, any worker, subcontractor or 
supplier and otherwise prosecute the work with 
such diligence so as to maintain the rate of 
progress indicated on the progress schedule, 
prevent work stoppage, and insure completion of 
the project within the time specified. 

ARTICLE 5.3 -- PROJECT COMPLETION 

A. Substantial Completion.  A Project is substantially 
complete when construction is essentially complete 
and work items remaining to be completed can be 
done without interfering with the Owner’s ability 
to use the Project for its intended purpose.   

1. Once the Contractor has reached what they 
believe is Substantial Completion, the 
Contractor shall notify the Designer and the 
Construction Representative of the following: 

a. That work is essentially complete with the 
exception of certain listed work items.  
The list shall be referred to as the 
“Contractor’s Punch.” 

b. That all Operation and Maintenance 
Manuals have been assembled and 
submitted in accordance with Article 
3.5A. 

c. That the Work is ready for inspection by 
the Designer and Construction 
Representative.  The Owner shall be 
entitled to a minimum of ten working 
days notice before the inspection shall be 
performed. 

2. If the work is acceptable, the Owner shall 
issue a Certificate of Substantial Completion, 
which shall set forth the responsibilities of the 
Owner and the Contractor for utilities, 
security, maintenance, damage to the work 
and risk of loss.  The Certificate shall also 
identify those remaining items of work to be 
performed by the Contractor.  All such work 
items shall be complete within 30 working 
days of the date of the Certificate, unless the 
Certificate specifies a different time.  If the 

Contractor shall be required to perform tests 
that must be delayed due to climatic 
conditions, it is understood that such tests and 
affected equipment will be identified on the 
Certificate and shall be accomplished by the 
Contractor at the earliest possible date.  
Performance of the tests may not be required 
before Substantial Completion can be issued.  
The date of the issuance of the Certificate of 
Substantial Completion shall determine 
whether or not the work was completed within 
the contract time and whether or not 
Liquidated Damages are due. 

3. If the work is not acceptable, and the Owner 
does not issue a Certificate of Substantial 
Completion, the Owner shall be entitled to 
charge the Contractor with the Designer’s and 
Owner’s costs of re-inspection, including time 
and travel.  

B. Partial Occupancy.  Contractor agrees that the 
Owner shall be permitted to occupy and use any 
completed or partially completed portions of the 
Project, when such occupancy and use is in the 
Owner’s best interest.  Owner shall notify 
Contractor of its desire and intention to take Partial 
Occupancy as soon as possible but at least ten (10) 
working days before the Owner intends to occupy.  
If the Contractor believes that the portion of the 
work the Owner intends to occupy is not ready for 
occupancy, the Contractor shall notify the Owner 
immediately.  The Designer shall inspect the work 
in accordance with the procedures above.  If the 
Contractor claims increased cost of the project or 
delay in completion as a result of the occupancy, 
he shall notify the Owner immediately but in all 
cases before occupancy occurs.   

C. Final Completion.  The Project is finally complete 
when the Certificate of Substantial Completion has 
been issued and all work items identified therein as 
incomplete have been completed, and when all 
administrative items required by the contract have 
been completed.  Final Completion entitles the 
Contractor to payment of the outstanding balance 
of the contract amount including all change orders 
and retainage.  Within five (5) working days of the 
date of the Certificate of Substantial Completion, 
the Contractor shall identify the cost to complete 
any outstanding items of work.  The Designer shall 
review the Contractor’s estimate and either 
approve it or provide an independent estimate for 
all such items.  If the Contractor fails to complete 
the remaining items within the time specified in 
the Certificate, the Owner may terminate the 
contract and go to the surety for project completion 
in accordance with Article 7.2 or release the 
contract balance to the Contractor less 150% of the 
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approved estimate to complete the outstanding 
items.  Upon completion of the outstanding items, 
when a final cost has been established, any monies 
remaining shall be paid to the Contractor.  Failure 
to complete items of work does not relieve the 
Contractor from the obligation to complete the 
administrative requirements of the contract, such 
as the provisions of Article 5.3  FAILURE TO 
COMPLETE ALL ITEMS OF WORK UNDER 
THE CONTRACT SHALL BE CONSIDERED A 
DEFAULT AND BE GROUNDS FOR 
CONTRACT TERMINATION AND 
DEBARMENT. 

D. Liquidated Damages.  Contractor agrees that the 
Owner may deduct from the contract price and 
retain as liquidated damages, and not as penalty or 
forfeiture, the sum stipulated in this contract for 
each work day after the Contract Completion Day 
on which work is not Substantially Complete.  
Assessment of Liquidated Damages shall not 
relieve the Contractor or the surety of any 
responsibility or obligation under the Contract.  In 
addition, the Owner may, without prejudice to any 
other rights, claims, or remedies the Owner may 
have including the right to Liquidated Damages, 
charge the Contractor for all additional expenses 
incurred by the Owner and/or Designer as the 
result of the extended contract period through Final 
Completion.  Additional Expenses shall include 
but not be limited to the costs of additional 
inspections. 

E. Early Completion.  The Contractor has the right to 
finish the work before the contract completion 
date; however, the Owner assumes no liability for 
any hindrances to the Contractor unless Owner 
caused delays result in a time extension to the 
contract completion date.  The Contractor shall not 
be entitled to any claims for lost efficiencies or for 
delay if a Certificate of Substantial Completion is 
given on or before the Contract Completion Date. 

ARTICLE 5.4 -- PAYMENT TO CONTRACTOR  

A. Payments on account of this contract will be made 
monthly in proportion to the work which has been 
completed. Request for payment must be submitted 
on the Owner's forms.  No other pay request will 
be processed.  Supporting breakdowns must be in 
the same format as Owner’s forms and must 
provide the same level of detail.  The Designer 
will, within 5 working days from receipt of the 
contractor’s request for payment either issue a 
Certificate for Payment to the Owner, for such 
amount as the Designer determines is properly due, 
or notify the Contractor in writing of reasons for 
withholding a Certificate.  The Owner shall make 
payment within 30 calendar days after the 

"Application and Certification for Payment" has 
been received and certified by the Designer. The 
following items are to be attached to the 
contractor’s pay request: 

1. Updated construction schedule 

2. Certified payrolls consisting of name, 
occupation and craft, number of hours worked 
and actual wages paid for each individual 
employee, of the Contractor and all 
subcontractors working on the project 

B. The Owner shall retain 5 percent of the amount of 
each such payment application, except as allowed 
by Article 5.4, until final completion and 
acceptance of all work covered by this contract. 

C. Each payment made to Contractor shall be on 
account of the total amount payable to Contractor 
and all material and work covered by paid partial 
payment shall thereupon become the sole property 
of Owner.  This provision shall not be construed as 
relieving Contractor from sole responsibility for 
care and protection of materials and work upon 
which payments have been made or restoration of 
any damaged work or as a waiver of the right of 
Owner to require fulfillment of all terms of this 
contract. 

D. Materials delivered to the work site and not 
incorporated in the work will be allowed in the 
Application and Certification for Payment on the 
basis of one hundred (100%) percent of value, 
subject to the 5% retainage  providing that they are 
suitably stored on the site or in an approved 
warehouse in accordance with the following 
requirements:  

1. Material has previously been approved 
through submittal and acceptance of shop 
drawings conforming to requirements of 
Article 3.2 of General Conditions. 

2. Delivery is made in accordance with the time 
frame on the approved schedule. 

3. Materials, equipment, etc., are properly stored 
and protected from damage and deterioration 
and remain so - if not, previously approved 
amounts will be deleted from subsequent pay 
applications. 

4. The payment request is accompanied by a 
breakdown identifying the material 
equipment, etc. in sufficient detail to establish 
quantity and value. 

E. The Contractor shall be allowed to include in the 
Application and Certification for Payment, one 
hundred (100%) of the value, subject to retainage, 
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of major equipment and material stored off the site 
if all of the following conditions are met: 

1. The request for consideration of payment for 
materials stored off site is made at least 15 
working days prior to submittal of the 
Application for Payment including such 
material.  Only materials inspected will be 
considered for inclusion on Application for 
Payment requests. 

2. Materials stored in one location off site are 
valued in excess of $25,000. 

3. That a Certificate of Insurance is provided 
indicating adequate protection from loss, theft 
conversion or damage for materials stored off 
site.  This Certificate shall show the State of 
Missouri as an additional insured for this loss. 

4. The materials are stored in a facility approved 
and inspected, by the Construction 
Representative. 

5. Contractor shall be responsible for, Owner 
costs to inspect out of state facilities, and any 
delays in the completion of the work caused 
by damage to the material or for any other 
failure of the Contractor to have access to this 
material for the execution of the work. 

F. The Owner shall determine the amount, quality 
and acceptability of the work and materials which 
are to be paid for under this contract.  In the event 
any questions shall arise between the parties, 
relative to this contract or specifications, 
determination or decision of the Owner or the 
Construction Representative and the Designer shall 
be a condition precedent to the right of the 
Contractor to receive any money or payment for 
work under this contract affected in any manner or 
to any extent by such question. 

G. Payments Withheld: The Owner may withhold or 
nullify in whole or part any certificate to such 
extent as may be necessary to protect the Owner 
from loss on account of: 

1. Defective work not remedied.  When a notice 
of noncompliance is issued on an item or 
items, corrective action shall be undertaken 
immediately.  Until corrective action is 
completed, no monies will be paid and no 
additional time will be allowed for the item or 
items.  The cost of corrective action(s) shall be 
borne by the Contractor. 

2. A reasonable doubt that this contract can be 
completed for the unpaid balance. 

3. Failure of the Contractor to update as-built 
drawings monthly for review by the 
Construction Representative.  

4. Failure of the Contractor to update the 
construction schedule. 

When the Construction Representative is 
satisfied the Contractor has remedied above 
deficiencies, payment shall be released. 

H. Final Payment:  Upon receipt of written notice 
from the Contractor to the Designer and Project 
Representative that the work is ready for final 
inspection and acceptance, the Designer and 
Project Representative, with the Contractor, shall 
promptly make such inspection.  If the work is 
acceptable and the contract fully performed, the 
Construction Representative shall complete a final 
acceptance report and the Contractor will be 
directed to submit a final Application and 
Certification for Payment.  If the Owner approves 
the same, the entire balance shall be due and 
payable, with the exception of deductions as 
provided for under Article 5.4. 

1. Where the specifications provide for the 
performance by the Contractor of (certain tests 
for the purpose of balancing and checking the 
air conditioning and heating equipment and 
the Contractor shall have furnished and 
installed all such equipment in accordance 
with the specifications, but said test cannot 
then be made because of climatic conditions, 
such test shall may be considered as required 
under the provisions of the specifications, 
Section 013300 and this contract may be 
substantial  Full payment will not be made 
until the tests have been made and the 
equipment and system is finally accepted.  If 
the tests are not completed when scheduled, 
the Owner may deduct 150% of the value of 
the tests from the final payment. 

2. The final payment shall not become due until 
the Contractor delivers to the Construction 
Representative: 

   
a) A complete file of releases, on the 

standard form included in the contract 
documents as "Final Receipt of Payment 
and Release Form", from subcontractors 
and material suppliers evidencing 
payment in full for services, equipment 
and materials, as the case may require, if 
the Owner approves, or a consent from 
the Surety to final payment accepting 
liability for any unpaid amounts.  
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b) An Affidavit of Compliance with 
Prevailing Wage Law, in the form as 
included in this contract specifications, 
properly executed by each subcontractor, 
and the Contractor 

c) Certified copies of all payrolls 

d) As-built drawings  

3. If any claim remains unsatisfied after all 
payments are made, the Contractor shall 
refund to the Owner all monies that the latter 
may be compelled to pay in discharging such a 
claim including all costs and a reasonable 
attorney's fee.   

4. Missouri statute requires prompt payment 
from the Owner to the Contractor within thirty 
calendar days and from the Contractor to his 
subcontractors within fifteen calendar days.  
Failure to make payments within the required 
time frame entitles the receiving party to 
charge interest at the rate of one and one half 
percent per month calculated from the 
expiration of the statutory time period until 
paid. 

5. The value of all unused unit price allowances 
and/or 150% of the value of the outstanding 
work items, and/or liquidated damages may be 
deducted from the final pay request without 
executing a Contract Change.  Any unit price 
items which exceed the number of units in the 
contract may be added by Contract Change. 

ARTICLE 6 -- INSURANCE AND BONDS 

ARTICLE 6.1 -- BOND 

A. Contractor shall furnish a performance/payment 
bond in an amount equal to 100% of the contract 
price to guarantee faithful performance of the 
contract and 100% of the contract price to 
guarantee the payment of all persons performing 
labor on the project and furnishing materials in 
connection therewith under this contract as set 
forth in the standard form of performance and 
payment bond included in the contract documents.  
The surety on such bond shall be issued by a surety 
company authorized by the Missouri Department 
of Insurance to do business in the state of 
Missouri. 

B. All Performance/Payment Bonds furnished in 
response to this provision shall be provided by a 
bonding company with a rating of B+ or higher as 
established by A.M. Best Company, Inc. in their 
most recent publication. 

 

ARTICLE 6.2 – INSURANCE 

A. The successful Contractor shall procure and 
maintain for the duration of the contract issued a 
policy or policies of insurance for the protection 
of both the Contractor and the Owner and their 
respective officers, officials, agents, consultants 
and employees.  The Owner requires certification 
of insurance coverage from the Contractor prior to 
commencing work.   

B.     Minimum Scope and Extent of Coverage 

1. General Liability 

Commercial General Liability, ISO coverage 
form number or equivalent CG 00 01 
("occurrence" basis), or I-SO coverage form 
number CG 00 02, or ISO equivalent. 

If ISO equivalent or manuscript general 
liability coverage forms are used, minimum 
coverage will be as follows: 
Premises/Operations; Independent 
Contractors; Products/Completed Operations; 
personal Injury; Broad Form Property Damage 
including Completed Operations; Broad Form 
Contractual Liability Coverage to include 
Contractor's obligations under Article 1.11 
Indemnification and any other Special 
Hazards required by the work of the contract. 

2. Automobile Liability 

Business Automobile Liability Insurance, ISO 
Coverage form number or equivalent CA 00 
01 covering automobile liability, code 1 
"ANY AUTO". 

3. Workers' Compensation and Employer's 
Liability 

Statutory Workers' Compensation Insurance 
for Missouri and standard Employer's Liability 
Insurance, or the authorization to self-insure 
for such liability from the Missouri Division 
of Workers’ Compensation. 

4. Builder's Risk or Installation Floater Insurance 

Insurance upon the work and all materials, 
equipment, supplies, temporary structures and 
similar items which may be incident to the 
performance of the work and located at or 
adjacent to the site, against loss or damage 
from fire and such other casualties as are 
included in extended coverage in broad "All 
Risk" form, including coverage for Flood and 
Earthquake, in an amount not less than the 
replacement cost of the work or this contact 
price, whichever is greater, with loss payable 
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to Contractor and Owner as their respective 
interests may appear. 

Contractor shall maintain sufficient insurance 
to cover the full value of the work and 
materials as the work progresses, and shall 
furnish Owner copies of all endorsements.  If 
Builder's Risk Reporting- Form of 
Endorsement is used, Contractor shall make 
all reports as required therein so as to keep in 
force an amount of insurance which will equal 
the replacement cost of the work, materials, 
equipment, supplies, temporary structures, and 
other property covered thereby; and if, as a 
result of Contractor's failure to make any such 
report, the amount of insurance so recoverable 
shall be less than such replacement cost, 
Contractor's interest in the proceeds of such 
insurance, if any, shall be subordinated to 
Owner's interest to the end that Owner may 
receive full reimbursement for its loss. 

C. Minimum Limits of Insurance 

1. General Liability 

Contractor 

$2,000,000 combined single limit per 
occurrence for bodily injury, 
personal injury, and 
property damage 

$2,000,000 annual aggregate 

2. Automobile Liability 

$2,000,000 combined single limit per 
occurrence for bodily injury 
and property damage 

3. Workers' Compensation and Employers 
Liability 

Workers' Compensation limits as required by 
applicable State Statutes (generally unlimited) 
and minimum of $1,000,000 limit per accident 
for Employer's Liability. 

General Liability and Automobile Liability 
insurance may be arranged under individual 
policies for the full limits required or by a 
combination of underlying policies with the 
balance provided by a form-following Excess 
or Umbrella Liability policy. 

D. Deductibles and Self-Insured Retentions 

All deductibles, co-payment clauses, and self-
insured retentions must be declared to and 
approved by the Owner.  The Owner reserves the 
right to request the reduction or elimination of 
unacceptable deductibles or self-insured retentions, 

as they would apply to the Owner, and their 
respective officers, officials, agents, consultants 
and employees.  Alternatively, the Owner may 
request Contractor to procure a bond guaranteeing 
payment of losses and related investigations, 
claims administration, and defense expenses. 

E. Other Insurance Provisions and Requirements 

The respective insurance policies and coverage, as 
specified below, must contain, or be endorsed to 
contain the following conditions or provisions: 

1. General Liability 

The Owner, and its respective commissioners, 
officers, officials, agents, consultants and 
employees shall be endorsed as additional 
insured’s by ISO form CG 20 26 Additional 
Insured - Designated Person or Organization.  
As additional insured’s, they shall be covered 
as to work performed by or on behalf of the 
Contractor or as to liability which arises out of 
Contractor's activities or resulting from the 
performance of services or the delivery of 
goods called for by the Contract. 

Contractor's insurance coverage shall be 
primary with respect to all additional 
insured’s.  Insurance of self-insurance 
programs maintained by the designated 
additional -insured’s shall be excess of the 
Contractor's insurance and shall not contribute 
with it. 

Additionally, the Contractor and Contractor's 
general liability insurer shall agree to waive 
all rights of subrogation against the Owner 
and any of their respective officers, officials, 
agents, consultants or employees for claims, 
losses, or expenses which arise out of 
Contractor's activities or result from the 
performance of services or the delivery of 
goods called for by the Contract. 

Contractor's failure to comply with the terms 
and conditions of these insurance policies 
shall not affect or abridge coverage for the 
Owner, or for any of their officers, officials, 
agents, consultants or employees. 

2. Automobile Insurance 

The Owner, and their respective officers, 
officials, agents, consultants and employees 
shall be endorsed as additional insured’s by 
ISO form CG 20 26 - Additional Insured 
Designated Person or Organization.  As 
additional insured’s, they shall be covered as 
to work performed by or on behalf of the 
Contractor or as to liability which arises out of 
Contractor's activities or resulting from the 
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performance of services or the delivery of 
goods called for by the Contract. 

Contractor's insurance coverage shall be 
primary with respect to all additional 
insured’s.  Insurance or self-insurance 
programs maintained by the designated 
additional insured’s shall be in excess of the 
Contractor's insurance and shall not contribute 
with it. 

Additionally, the Contractor and Contractor's 
automobile insurer shall agree to waive all 
rights of subrogation against the Owner and 
any of their respective officers, officials, 
agents, consultants or employees for claims, 
losses, or expenses which arise out of 
Contractor's activities or result from the 
performance of services or the delivery of 
goods called for by the Contract. 

Contractor's failure to comply with the terms 
and conditions of these insurance policies 
shall not affect or abridge coverage for the 
Owner or for any of its officers, officials, 
agents, consultants or employees. 

3. Workers' Compensation/Employer's Liability 

Contractor's workers' compensation insurance 
shall be endorsed with NCCI form WC 00 03 
01 A - Alternative Employer Endorsement.  
The Alternative Employer Endorsement shall 
designate the Owner as "alternate employers." 

4. All Coverages 

Each insurance policy required by this section 
of the Contract shall contain a stipulation, 
endorsed if necessary, that the Owner will 
receive a minimum of a thirty (30) calendar 
day advance notice of any policy cancellation.  
Ten (10) calendar days advance notice is 
required for policy cancellation due to non-
payment of premium. 

F. Insurer Qualifications and Acceptability 

Insurance required hereunder shall be issued by an 
A.M. Best, “B+” rated, Class IX insurance 
company approved to conduct insurance business 
in the state of Missouri. 

G. Verification of Insurance Coverage 

Prior to Owner issuing a Notice to Proceed, the 
Contractor-shall furnish the Owner with 
Certificate(s) of Insurance and with any applicable 
original endorsements evidencing the required 
insurance coverage.  The insurance certificates and 
endorsements are to be signed by a person 
authorized by that insurer to bind coverage on its 

behalf.  All certificates and endorsements received 
by the Owner are subject to review and approval 
by the Owner.  The Owner reserves the right to 
require certified copies of all required policies at 
any time.  If the scope of this contract will exceed 
one (1) year - or, if any of Contractor's applicable 
insurance coverage expires prior to completion of 
the work or services required under this contract - 
the Contractor will provide a renewal or 
replacement certificate before continuing work or 
services hereunder.  If the Contractor fails to 
provide documentation of required insurance 
coverage, the Owner may issue a stop work order 
and no additional contract completion time and/or 
compensation shall be granted as a result thereof. 

ARTICLE 7 – SUSPENSION OR TERMINATION 
OF CONTRACT 

ARTICLE 7.1 - FOR SITE CONDITIONS 

When conditions at the site of the proposed work 
are considered by the Owner to be unsatisfactory 
for prosecution of the work, the Contractor may be 
ordered in writing to suspend the work or any part 
thereof until reasonable conditions exist.  When 
such suspension is not due to fault or negligence of 
the Contractor, time allowed for completion of 
such suspended work will be extended by a period 
of time equal to that lost due to delay occasioned 
by ordered suspension. This will be a no cost time 
extension. 

ARTICLE 7.2 - FOR CAUSE  

A. Termination or Suspension for Cause: 

1.  If the Contractor shall file for bankruptcy, or 
should make a general assignment for the 
benefit of the creditors, or if a receiver should 
be appointed on account of  insolvency, or if 
the contractor should persistently or 
repeatedly refuse or fail to supply enough 
properly skilled workers or proper materials, 
or if the contractor should fail to make prompt 
payment to subcontractors or for material or 
labor, or persistently disregard laws, 
ordinances or the instructions of the Owner, or 
otherwise be guilty of a substantial violation 
of any provision of this contract, then the 
Owner may serve notice on the Contractor and 
the surety setting forth the violations and 
demanding compliance with this contract.  
Unless within ten (10) consecutive calendar 
days after serving such notice, such violations 
shall cease and satisfactory arrangements for 
correction be made, the Owner may suspend 
the Contractor's right to proceed with the work 
or terminate this contract. 
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2. In the event the Owner suspends Contractor's 
right to proceed with the work or terminates 
the contract, the Owner may demand that the 
Contractor's surety take over and complete the 
work on this contract, after the surety submits 
a written proposal to the Owner and receives 
written approval and upon the surety's failure 
or refusal to do so within ten (10) consecutive 
calendar days after demand therefore, the 
Owner may take over the work and prosecute 
the same to completion by bid or negotiated 
contract, or the Owner may elect to take 
possession of and utilize in completing the 
work such materials, supplies, appliances and 
plant as may be on the site of the work, and all 
subcontractors, if the Owner elects, shall be 
bound to perform their contracts. 

B. The Contractor and its surety shall be and remain 
liable to the Owner for any excess cost or damages 
occasioned to the Owner as a result of the actions 
above set forth. 

C. The Contractor in the event of such suspension or 
termination shall not be entitled to receive any 
further payments under this contract until the work 
is wholly finished.  Then if the unpaid balance 
under this contract shall exceed all expenses of the 
Owner as certified by the Director, such excess 
shall be paid to the Contractor; but, if such 
expenses shall exceed the unpaid balance as 
certified by the Director, the Contractor and their 
surety shall be liable for and shall pay the 
difference and any damages to the Owner. 

D. In exercising Owner's right to secure completion of 
the work under any of the provisions hereof, the 
Director shall have the right to exercise Owner's 
sole discretion as to the manner, methods and 
reasonableness of costs of completing the work. 

E. The rights of the Owner to suspend or terminate as 
herein provided shall be cumulative and not 
exclusive and shall be in addition to any other 
remedy provided by law. 

F. The Contractor in the event of such suspension or 
termination may be declared ineligible for Owner 
contracts for a minimal period of twelve (12) 
months.  Further, no contract will be awarded to 
any Contractor who lists in their bid form any 
subcontractor whose prior performance has 
contributed, as determined by the Owner, to a 
breach of a contract.  In order to be considered for 
state-awarded contracts after this period, the 
Contractor/subcontractor will be required to 
forward acceptance reports to the Owner regarding 
successful completion of non-state projects during 
the intervening twelve (12) months from the date 

of default.  No contracts will be awarded to a 
subcontractor/Contractor until the ability to 
perform responsibly in the private sector has been 
proven to the Owner. 

ARTICLE 7.3 -- FOR CONVENIENCE 

A. The Owner may terminate or suspend the Contract 
or any portion of the Work without cause at any 
time, and at the Owner's convenience.  Notification 
of a termination or suspension shall be in writing 
and shall be given to the Contractor and their 
surety.  If the Contract is suspended, the notice will 
contain the anticipated duration of the suspension 
or the conditions under which work will be 
permitted to resume.  If appropriate, the Contractor 
will be requested to demobilize and re-mobilize 
and will be reimbursed time and costs associated 
with the suspension. 

B. Upon receipt of notification, the Contractor shall: 

1. Cease operations when directed. 

2. Take actions to protect the work and any 
stored materials. 

3. Place no further subcontracts or orders for 
material, supplies, services or facilities except 
as may be necessary to complete the portion of 
the Contract that has not been terminated.  No 
claim for payment of materials or supplies 
ordered after the termination date shall be 
considered. 

4. Terminate all existing subcontracts, rentals, 
material, and equipment orders. 

5. Settle all outstanding liabilities arising from 
termination with subcontractors and suppliers. 

6. Transfer title and deliver to the Owner, work 
in progress, completed work, supplies and 
other material produced or acquire for the 
work terminated, and completed or partially 
completed plans, drawings information and 
other property that, if the Contract had been 
completed, would be required to be furnished 
to the Owner. 

C. For termination without cause and at the Owner's 
convenience, in addition to payment for work 
completed prior to date of termination, the 
Contractor may be entitled to payment of other 
documented costs directly associated with the early 
termination of the contract.  Payment for 
anticipated profit and unapplied overhead will not 
be allowed. 
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SECTION 007300 - SUPPLEMENTARY CONDITIONS 
1.0 GENERAL: 
 A. These Supplementary General Conditions clarify, add, delete, or otherwise modify standard terms and 

conditions of DIVISION 0, BIDDING AND CONTRACTING REQUIREMENTS. 

2.0 CONTACTS: 
Designer: Josh West 

Oculus, Inc 
1 South Memorial Drive, Suite 1500 
St. Louis, MO 63102 
Telephone:  314-45-5379 
Email: joshuaw@oculusinc.com 

MONG Project Manager / 
Construction Representative: Alan Berendzen 

Missouri National Guard-CFMO Office 
6819a North Boundary Road 
Jefferson City, Missouri 65101 
Telephone:  573-638-9675 
Email: alan.s.berendzen.nfg@army.mil 

 
Project Manager: Eric Hibdon 

Division of Facilities Management, Design and Construction 
301 West High Street, Room 730 
Jefferson City, Missouri  65101 
Telephone:  573-508-3666 
Email: Eric.Hibdon@oa.mo.gov 

 
Contract Specialist: Mandy Roberson 

Division of Facilities Management, Design and Construction 
301 West High Street, Room 730 

 Jefferson City, Missouri  65101 
Telephone:  573-522-0074   
Email:  Mandy.Roberson@oa.mo.gov 

  

3.0  NOTICE:  ALL BID MATERIALS ARE DUE AT THE TIME OF BID SUBMITTAL.  THERE IS 
NO SECOND SUBMITTAL FOR THIS PROJECT. 

4.0 FURNISHING CONSTRUCTION DOCUMENTS: 
A.  The Owner will furnish the Contractor with approximately 10 complete sets of drawings and 

specifications at no charge. 
B.  The Owner will furnish the Contractor with approximately 10 sets of explanatory or change drawings at 

no charge. 
C.  The Contractor may make copies of the documents as needed with no additional cost to the Owner. 

5.0    SAFETY REQUIREMENTS 
Contractor and subcontractors at any tier shall comply with RSMo 292.675 and Article 1.3, E, of Section 
007213, General Conditions. 

6.0     ENVIRONMENTAL MANAGEMENT SYSTEM (eMS): 
 

The Missouri Army National Guard (MOARNG) has implemented an Environmental Management System 
(eMS).  One of the key components of the eMS is the establishment of an Environmental Policy that must be 
communicated to all persons working for or on behalf of the organization including all suppliers and contractors.  
This policy stresses commitment to compliance with accepted environmental practices, and meeting or exceeding 
applicable environmental requirements, legal and otherwise.  This policy also stresses commitment to waste 
minimization, pollution prevention, and management of personnel, processes, real property, and materials in a 
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manner to reduce environmental impacts.  The policy is available upon request to all parties by contacting the 
Environmental Management Office at (573) 638-9514. 

7.0   OFF-SITE BORROW & SPOIL DEPOSIT SITES FOR FEDERALLY FUNDED PROJECTS: 
 
All Federally funded projects which involve off-site borrow and/or off-site spoil deposit sites will require 
written certification that the site(s) are in compliance with the National Environmental Protection Act and all 
related applicable Federal and State laws and regulations.  If the need for off-site borrow and/or spoil sites is 
stipulated in the Contract Documents, the following applies: 

 
A.  The Contractor is required to use only the designated site described in the Contract Documents.  If 

another off-site area is proposed by the Contractor, the Contractor must provide written certification to 
the Division of Facilities Management, Design and Construction Project Representative that the 
proposed borrow or spoil site has been cleared of environmental concerns in accordance with all 
applicable Federal and State laws and regulations. These include but are not limited to the following: 
Clean Water Act; the Endangered Species Act; the National Historic Preservation Act (NHPA) (The site 
must have Section 106 Clearance); the Farmland Protection Act; Resource Conservation and Recovery 
Act; Comprehensive Environmental Response; Compensation and Liability Act; and RSMo Chapter 
194, Section 194.400, Unmarked Human Burial Sites. Certifications shall include clearance letters and 
other evidence of coordination with the appropriate regulatory agencies.  The Missouri Historic 
Preservation Office, PO Box 176 Jefferson City, MO 65102, may be contacted to provide assistance 
with the NHPA and cultural resource issues pertaining to the borrow and spoil site regulations.  The 
Missouri State Historic Preservation Office can provide a list of qualified and certified archaeologists to 
assist in borrow and spoil site investigations. 

 
B.   If project conditions require off-site borrow or off-site deposit of spoils, the Contractor will be required  

to provide written certification to the Division of Facilities Management, Design and Construction 
Project Representative that the proposed borrow or spoil site has been cleared of environmental 
concerns in accordance with all applicable Federal and State laws and regulations. These include but are 
not limited to the following: Clean Water Act; the Endangered Species Act; the National Historic 
Preservation Act (NHPA) (The site must have Section 106 Clearance); the Farmland Protection Act; 
Resource Conservation and Recovery Act; Comprehensive Environmental Response; Compensation 
and Liability Act; and RSMo Chapter 194, Section 194.400, Unmarked Human Burial Sites. 
Certifications shall include clearance letters and other evidence of coordination with the appropriate 
regulatory agencies.  The Missouri Historic Preservation Office, PO Box 176 Jefferson City, MO 
65102, may be contacted to provide assistance with the NHPA and cultural resource issues pertaining to 
the borrow and spoil site regulations.  The Missouri State Historic Preservation Office can provide a list 
of qualified and certified archaeologists to assist in borrow and spoil site investigations. 

 
C.  The Owner recognizes that additional time (beyond what is allowed in the Construction Contract) may 

be required in order to secure the aforementioned certifications and approvals.  Should more time be 
required, the Owner will consider approval of a no-cost time extension contract change.  The Contractor 
will be required to provide documentation that substantiates the need for the time extension. 
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SECTION 007333 – NATIONAL GUARD - SUPPLEMENTARY GENERAL CONDITIONS  
FOR FEDERALLY FUNDED/ASSISTED CONSTRUCTION PROJECTS 

 
 
1.0  Notice of Federal Funding 
 
This project is being performed in whole or in part using federal funds. Therefore, all work or services 
performed by the Contractor and its subcontractors shall be subject to the terms and conditions set forth 
below in addition to all terms and conditions in the Construction Contract, General Conditions, and other 
contract documents. The concepts, rules, and guidelines set forth in 2 C.F.R. 200 describing allowable costs 
and administrative requirements apply. 
 
2.0  Definitions 
 
As used herein, “Federal Government” means the government of the United States of America. “Federal 
Agency” means an agency, entity, department or division of the Federal Government that is providing 
funding for this project. All other terms shall have the meanings established in the Construction Contract, 
General Conditions, and/or Project Manual, unless such definitions conflict with a definition provided in 
an applicable statute or regulation.  
 
3.0  Conflicting Terms or Conditions 
 
To the extent that any terms or conditions set forth herein conflict with the Construction Contract or its 
General Conditions, the more stringent of the two terms and conditions shall govern.  
 
4.0  No Obligation by Federal Government 
 
The Federal Government is not a party to this contract and is not subject to any obligations or liabilities to 
the non-Federal entity, Contractor, or any other party pertaining to any matter resulting from the contract. 
 
5.0  Compliance with Federal Laws, Regulations and Executive Orders 
 
The Contractor and its subcontractors and suppliers are required to comply with all applicable Federal laws, 
regulations, and executive orders, regardless of whether set forth herein. The Contractor shall assist and 
enable the State of Missouri in complying with any requirements imposed by the Federal Agency as a 
condition of funding.   
 
6.0  Compliance with Civil Rights Provisions 
 
The Contractor shall comply with all Federal statutes, executive orders, and regulations relating to 
nondiscrimination. These include, but are not limited to the following:  
 

Title VI of the Civil Rights Act of 1964 (P.L. 88-352) which prohibits discrimination on the basis 
of race, color or national origin;  
 
Title IX of the Education Amendments of 1972, as amended (20 U.S.C. §§1681-1683, and 1685-
1686), which prohibits discrimination on the basis of sex;  
 
Section 504 of the Rehabilitation Act of 1973, as amended (29 U.S.C. §794), which prohibits 
discrimination on the basis of handicaps;  
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The Age Discrimination Act of 1975, as amended (42 U.S.C. §§6101-6107), which prohibits 
discrimination on the basis of age;  
 
Title VIII of the Civil Rights Act of 1968 (42 U.S.C. §§3601 et seq.), as amended, relating to 
nondiscrimination in the sale, rental or financing of housing;  
 
Title VII of the Civil Rights Act of 1964 (42 U.S.C. part 2000(e), which prohibits discrimination 
against employees on the basis of religion; 
 
Any other nondiscrimination provisions in the specific statute(s) under which application for 
Federal assistance is being made; and  
 
The requirements of any other nondiscrimination statute(s) that may apply to the application. 

 
7.0  Equal Employment Opportunity (41 C.F.R. 60-1.4(b)). 
 
During the performance of this contract, the Contractor agrees as follows: 
 
(1) The Contractor will not discriminate against any employee or applicant for employment because of 

race, color, religion, sex, sexual orientation, gender identity, or national origin. The Contractor will take 
affirmative action to ensure that applicants are employed, and that employees are treated during 
employment without regard to their race, color, religion, sex, sexual orientation, gender identity, or 
national origin. Such action shall include, but not be limited to the following: 

 
Employment, upgrading, demotion, or transfer; recruitment or recruitment advertising; layoff or 
termination; rates of pay or other forms of compensation; and selection for training, including 
apprenticeship. The Contractor agrees to post in conspicuous places, available to employees and 
applicants for employment, notices to be provided setting forth the provisions of this nondiscrimination 
clause. 

 
(2) The Contractor will, in all solicitations or advertisements for employees placed by or on behalf of the 

Contractor, state that all qualified applicants will receive consideration for employment without regard 
to race, color, religion, sex, sexual orientation, gender identity, or national origin. 
 

(3) The Contractor will not discharge or in any other manner discriminate against any employee or 
applicant for employment because such employee or applicant has inquired about, discussed, or 
disclosed the compensation of the employee or applicants or another employee or applicant. This 
provision shall not apply to instances in which an employee who has access to the compensation 
information of other employees or applicants as a part of such employee's essential job functions 
discloses the compensation of such other employees or applicants to individuals who do not otherwise 
have access to such information, unless such disclosure is in response to a formal complaint or charge, 
in furtherance of an investigation, proceeding, hearing, or action, including an investigation conducted 
by the employer, or is consistent with the Contractor's legal duty to furnish information. 

 
(4) The Contractor will send to each labor union or representative of workers with which he has a collective 

bargaining agreement or other contract or understanding, a notice to be provided advising the said labor 
union or workers' representatives of the Contractor's commitments under this section, and shall post 
copies of the notice in conspicuous places available to employees and applicants for employment. 
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(5) The Contractor will comply with all provisions of Executive Order 11246 of September 24, 1965, and 
of the rules, regulations, and relevant orders of the Secretary of Labor. 

 
(6) The Contractor will furnish all information and reports required by Executive Order 11246 of 

September 24, 1965, and by rules, regulations, and orders of the Secretary of Labor, or pursuant thereto, 
and will permit access to his books, records, and accounts by the administering agency and the Secretary 
of Labor for purposes of investigation to ascertain compliance with such rules, regulations, and orders. 
 

(7) In the event of the Contractor's noncompliance with the nondiscrimination clauses of this contract or 
with any of the said rules, regulations, or orders, this contract may be canceled, terminated, or 
suspended in whole or in part and the Contractor may be declared ineligible for further Government 
contracts or federally assisted construction contracts in accordance with procedures authorized 
in Executive Order 11246 of September 24, 1965, and such other sanctions may be imposed and 
remedies invoked as provided in Executive Order 11246 of September 24, 1965, or by rule, regulation, 
or order of the Secretary of Labor, or as otherwise provided by law. 
 

(8) The Contractor will include the portion of the sentence immediately preceding paragraph (1) and the 
provisions of paragraphs (1) through (8) in every subcontract or purchase order unless exempted by 
rules, regulations, or orders of the Secretary of Labor issued pursuant to section 204 of Executive Order 
11246 of September 24, 1965, so that such provisions will be binding upon each subcontractor or 
vendor. The Contractor will take such action with respect to any subcontract or purchase order as the 
administering agency may direct as a means of enforcing such provisions, including sanctions for 
noncompliance:  

 
Provided, however, that in the event a Contractor becomes involved in, or is threatened with, litigation 
with a subcontractor or vendor as a result of such direction by the administering agency, the Contractor 
may request the United States to enter into such litigation to protect the interests of the United States. 
 

The applicant further agrees that it will be bound by the above equal opportunity clause with respect to its 
own employment practices when it participates in federally assisted construction work: Provided, That if 
the applicant so participating is a State or local government, the above equal opportunity clause is not 
applicable to any agency, instrumentality or subdivision of such government which does not participate in 
work on or under the contract. 

The applicant agrees that it will assist and cooperate actively with the administering agency and 
the Secretary of Labor in obtaining the compliance of contractors and subcontractors with the equal 
opportunity clause and the rules, regulations, and relevant orders of the Secretary of Labor, that it will 
furnish the administering agency and the Secretary of Labor such information as they may require for the 
supervision of such compliance, and that it will otherwise assist the administering agency in the discharge 
of the agency's primary responsibility for securing compliance. 

The applicant further agrees that it will refrain from entering into 
any contract or contract modification subject to Executive Order 11246 of September 24, 1965, with 
a contractor debarred from, or who has not demonstrated eligibility for, Government contracts and federally 
assisted construction contracts pursuant to the Executive Order and will carry out such sanctions and 
penalties for violation of the equal opportunity clause as may be imposed upon contractors and 
subcontractors by the administering agency or the Secretary of Labor pursuant to Part II, Subpart D of the 
Executive Order. In addition, the applicant agrees that if it fails or refuses to comply with these 
undertakings, the administering agency may take any or all of the following actions: Cancel, terminate, or 
suspend in whole or in part this grant (contract, loan, insurance, guarantee); refrain from extending any 
further assistance to the applicant under the program with respect to which the failure or refund occurred 

https://1.next.westlaw.com/Link/Document/FullText?findType=Y&serNum=1965078314&pubNum=0001043&originatingDoc=NED246E60589411E5B5F6DD50F6DEFBEE&refType=CA&originationContext=document&transitionType=DocumentItem&contextData=(sc.Search)
https://1.next.westlaw.com/Link/Document/FullText?findType=Y&serNum=1965078314&pubNum=0001043&originatingDoc=NED246E60589411E5B5F6DD50F6DEFBEE&refType=CA&originationContext=document&transitionType=DocumentItem&contextData=(sc.Search)
https://1.next.westlaw.com/Link/Document/FullText?findType=Y&serNum=1965078314&pubNum=0001043&originatingDoc=NED246E60589411E5B5F6DD50F6DEFBEE&refType=CA&originationContext=document&transitionType=DocumentItem&contextData=(sc.Search)
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https://1.next.westlaw.com/Link/Document/FullText?findType=Y&serNum=1965078314&pubNum=0001043&originatingDoc=NED246E60589411E5B5F6DD50F6DEFBEE&refType=CA&originationContext=document&transitionType=DocumentItem&contextData=(sc.Search)
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until satisfactory assurance of future compliance has been received from such applicant; and refer the case 
to the Department of Justice for appropriate legal proceedings. 
 
8.0  Notice of Requirement for Affirmative Action To Ensure Equal Employment Opportunity 
(Executive Order 11246, 41 C.F.R. 60-4.2) 

(1) The Offeror's or Bidder's attention is called to the “Equal Opportunity Clause” and the “Standard 
Federal Equal Employment Specifications” set forth herein. 

(2) The goals and timetables for minority and female participation, expressed in percentage terms for 
the Contractor's aggregate workforce in each trade on all construction work in the covered area, are as 
follows: 

Time- 
tables 

Goals for minority participation for each 
trade 

Goals for female participation in each 
trade 

107    14.7 6.9 

These goals are applicable to all the Contractor's construction work (whether or not it is Federal or 
federally assisted) performed in the covered area. If the contractor performs construction work in a 
geographical area located outside of the covered area, it shall apply the goals established for such 
geographical area where the work is actually performed. With regard to this second area, the contractor also 
is subject to the goals for both its federally involved and nonfederally involved construction. 

The Contractor's compliance with the Executive Order and the regulations in 41 C.F.R. pt. 60-4 shall 
be based on its implementation of the Equal Opportunity Clause, specific affirmative action obligations 
required by the specifications set forth in 41 C.F.R. 60-4.3(a), and its efforts to meet the goals. The hours 
of minority and female employment and training must be substantially uniform throughout the length of 
the contract, and in each trade, and the contractor shall make a good faith effort to employ minorities and 
women evenly on each of its projects. The transfer of minority or female employees or trainees from 
Contractor to Contractor or from project to project for the sole purpose of meeting the Contractor's goals 
shall be a violation of the contract, the Executive Order and the regulations in 41 C.F.R. pt. 60-4. 
Compliance with the goals will be measured against the total work hours performed. 

(3) The Contractor shall provide written notification to the Director of the Office of Federal Contract 
Compliance Programs within 10 working days of award of any construction subcontract in excess of 
$10,000 at any tier for construction work under the contract resulting from this solicitation. The notification 
shall list the name, address and telephone number of the subcontractor; employer identification number of 
the subcontractor; estimated dollar amount of the subcontract; estimated starting and completion dates of 
the subcontract; and the geographical area in which the subcontract is to be performed. 

(4) As used in this Notice, and in the contract resulting from this solicitation, the “covered area” is 
(insert description of the geographical areas where the contract is to be performed giving the state, county 
and city, if any). 

9.0  Standard Federal Equal Employment Opportunity Construction Contract Specifications 
(Executive Order 11246 - 41 C.F.R. 60-4.3) 

(1) As used in these specifications: 
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a. “Covered area” means the geographical area described in the solicitation from which this contract 
resulted; 

b. “Director” means Director, Office of Federal Contract Compliance Programs, United States 
Department of Labor, or any person to whom the Director delegates authority; 

c. “Employer identification number” means the Federal Social Security number used on the 
Employer's Quarterly Federal Tax Return, U.S. Treasury Department Form 941. 

d. “Minority” includes: 

(i) Black (all persons having origins in any of the Black African racial groups not of Hispanic origin); 

(ii) Hispanic (all persons of Mexican, Puerto Rican, Cuban, Central or South American or other 
Spanish Culture or origin, regardless of race); 

(iii) Asian and Pacific Islander (all persons having origins in any of the original peoples of the Far 
East, Southeast Asia, the Indian Subcontinent, or the Pacific Islands); and 

(iv) American Indian or Alaskan Native (all persons having origins in any of the original peoples of 
North America and maintaining identifiable tribal affiliations through membership and participation or 
community identification). 

(2) Whenever the Contractor, or any subcontractor at any tier, subcontracts a portion of the work 
involving any construction trade, it shall physically include in each subcontract in excess of $10,000 the 
provisions of these specifications and the Notice which contains the applicable goals for minority and 
female participation and which is set forth in the solicitations from which this contract resulted. 

(3) If the Contractor is participating (pursuant to 41 C.F.R. 60-4.5) in a Hometown Plan approved by 
the U.S. Department of Labor in the covered area either individually or through an association, its 
affirmative action obligations on all work in the Plan area (including goals and timetables) shall be in 
accordance with that Plan for those trades which have unions participating in the Plan. Contractors must be 
able to demonstrate their participation in and compliance with the provisions of any such Hometown Plan. 
Each contractor or subcontractor participating in an approved Plan is individually required to comply with 
its obligations under the EEO clause, and to make a good faith effort to achieve each goal under the Plan 
in each trade in which it has employees. The overall good faith performance by other contractors or 
subcontractors toward a goal in an approved Plan does not excuse any covered contractor's or 
subcontractor's failure to take good faith efforts to achieve the Plan goals and timetables. 

(4) The Contractor shall implement the specific affirmative action standards provided in paragraphs 7 
a through p of these specifications. The goals set forth in the solicitation from which this contract resulted 
are expressed as percentages of the total hours of employment and training of minority and female 
utilization the Contractor should reasonably be able to achieve in each construction trade in which it has 
employees in the covered area. Covered Construction contractors performing construction work in 
geographical areas where they do not have a Federal or federally assisted construction contract shall apply 
the minority and female goals established for the geographical area where the work is being performed. 
Goals are published periodically in the FEDERAL REGISTER in notice form, and such notices may be 
obtained from any Office of Federal Contract Compliance Programs office or from Federal procurement 
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contracting officers. The Contractor is expected to make substantially uniform progress in meeting its goals 
in each craft during the period specified. 

(5) Neither the provisions of any collective bargaining agreement, nor the failure by a union with 
whom the Contractor has a collective bargaining agreement, to refer either minorities or women shall 
excuse the Contractor's obligations under these specifications, Executive Order 11246, or the regulations 
promulgated pursuant thereto. 

(6) In order for the nonworking training hours of apprentices and trainees to be counted in meeting 
the goals, such apprentices and trainees must be employed by the Contractor during the training period, and 
the Contractor must have made a commitment to employ the apprentices and trainees at the completion of 
their training, subject to the availability of employment opportunities. Trainees must be trained pursuant to 
training programs approved by the U.S. Department of Labor. 

(7) The Contractor shall take specific affirmative actions to ensure equal employment opportunity. 
The evaluation of the Contractor's compliance with these specifications shall be based upon its effort to 
achieve maximum results from its actions. The Contractor shall document these efforts fully, and shall 
implement affirmative action steps at least as extensive as the following: 

a. Ensure and maintain a working environment free of harassment, intimidation, and coercion at all 
sites, and in all facilities at which the Contractor's employees are assigned to work. The Contractor, where 
possible, will assign two or more women to each construction project. The Contractor shall specifically 
ensure that all foremen, superintendents, and other on-site supervisory personnel are aware of and carry out 
the Contractor's obligation to maintain such a working environment, with specific attention to minority or 
female individuals working at such sites or in such facilities. 

b. Establish and maintain a current list of minority and female recruitment sources, provide written 
notification to minority and female recruitment sources and to community organizations when the 
Contractor or its unions have employment opportunities available, and maintain a record of the 
organizations' responses. 

c. Maintain a current file of the names, addresses and telephone numbers of each minority and female 
off-the-street applicant and minority or female referral from a union, a recruitment source or community 
organization and of what action was taken with respect to each such individual. If such individual was sent 
to the union hiring hall for referral and was not referred back to the Contractor by the union or, if referred, 
not employed by the Contractor, this shall be documented in the file with the reason therefor, along with 
whatever additional actions the Contractor may have taken. 

d. Provide immediate written notification to the Director when the union or unions with which the 
Contractor has a collective bargaining agreement has not referred to the Contractor a minority person or 
woman sent by the Contractor, or when the Contractor has other information that the union referral process 
has impeded the Contractor's efforts to meet its obligations. 

e. Develop on-the-job training opportunities and/or participate in training programs for the area which 
expressly include minorities and women, including upgrading programs and apprenticeship and trainee 
programs relevant to the Contractor's employment needs, especially those programs funded or approved by 
the Department of Labor. The Contractor shall provide notice of these programs to the sources compiled 
under 7b above. 
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f. Disseminate the Contractor's EEO policy by providing notice of the policy to unions and training 
programs and requesting their cooperation in assisting the Contractor in meeting its EEO obligations; by 
including it in any policy manual and collective bargaining agreement; by publicizing it in the company 
newspaper, annual report, etc.; by specific review of the policy with all management personnel and with all 
minority and female employees at least once a year; and by posting the company EEO policy on bulletin 
boards accessible to all employees at each location where construction work is performed. 

g. Review, at least annually, the company's EEO policy and affirmative action obligations under these 
specifications with all employees having any responsibility for hiring, assignment, layoff, termination or 
other employment decisions including specific review of these items with onsite supervisory personnel such 
as Superintendents, General Foremen, etc., prior to the initiation of construction work at any job site. A 
written record shall be made and maintained identifying the time and place of these meetings, persons 
attending, subject matter discussed, and disposition of the subject matter. 

h. Disseminate the Contractor's EEO policy externally by including it in any advertising in the news 
media, specifically including minority and female news media, and providing written notification to and 
discussing the Contractor's EEO policy with other contractors and subcontractors with whom the Contractor 
does or anticipates doing business. 

i. Direct its recruitment efforts, both oral and written, to minority, female and community 
organizations, to schools with minority and female students and to minority and female recruitment and 
training organizations serving the Contractor's recruitment area and employment needs. Not later than one 
month prior to the date for the acceptance of applications for apprenticeship or other training by any 
recruitment source, the Contractor shall send written notification to organizations such as the above, 
describing the openings, screening procedures, and tests to be used in the selection process. 

j. Encourage present minority and female employees to recruit other minority persons and women 
and, where reasonable, provide after school, summer and vacation employment to minority and female 
youth both on the site and in other areas of a Contractor's work force. 

k. Validate all tests and other selection requirements where there is an obligation to do so under 41 
C.F.R. pt. 60-3. 

l. Conduct, at least annually, an inventory and evaluation at least of all minority and female personnel 
for promotional opportunities and encourage these employees to seek or to prepare for, through appropriate 
training, etc., such opportunities. 

m. Ensure that seniority practices, job classifications, work assignments and other personnel practices, 
do not have a discriminatory effect by continually monitoring all personnel and employment related 
activities to ensure that the EEO policy and the Contractor's obligations under these specifications are being 
carried out. 

n. Ensure that all facilities and company activities are nonsegregated except that separate or single-
user toilet and necessary changing facilities shall be provided to assure privacy between the sexes. 

o. Document and maintain a record of all solicitations of offers for subcontracts from minority and 
female construction contractors and suppliers, including circulation of solicitations to minority and female 
contractor associations and other business associations. 



SECTION 007333 | May 2024 | NATIONAL GUARD | SUPPLEMENTARY GENERAL CONDITIONS FOR FEDERALLY 
FUNDED/ASSISTED CONSTRUCTION PROJECTS                                                                                              Page 8 of 16 

 
 

p. Conduct a review, at least annually, of all supervisors' adherence to and performance under the 
Contractor's EEO policies and affirmative action obligations. 

(8) Contractors are encouraged to participate in voluntary associations which assist in fulfilling one 
or more of their affirmative action obligations (7a through p). The efforts of a contractor association, joint 
contractor-union, contractor-community, or other similar group of which the contractor is a member and 
participant, may be asserted as fulfilling any one or more of its obligations under 7a through p of these 
Specifications provided that the contractor actively participates in the group, makes every effort to assure 
that the group has a positive impact on the employment of minorities and women in the industry, ensures 
that the concrete benefits of the program are reflected in the Contractor's minority and female workforce 
participation, makes a good faith effort to meet its individual goals and timetables, and can provide access 
to documentation which demonstrates the effectiveness of actions taken on behalf of the Contractor. The 
obligation to comply, however, is the Contractor's and failure of such a group to fulfill an obligation shall 
not be a defense for the Contractor's noncompliance. 

(9) A single goal for minorities and a separate single goal for women have been established. The 
Contractor, however, is required to provide equal employment opportunity and to take affirmative action 
for all minority groups, both male and female, and all women, both minority and non-minority. 
Consequently, the Contractor may be in violation of the Executive Order if a particular group is employed 
in a substantially disparate manner (for example, even though the Contractor has achieved its goals for 
women generally, the Contractor may be in violation of the Executive Order if a specific minority group of 
women is underutilized). 

(10) The Contractor shall not use the goals and timetables or affirmative action standards to 
discriminate against any person because of race, color, religion, sex, sexual orientation, gender identity, or 
national origin. 

(11) The Contractor shall not enter into any Subcontract with any person or firm debarred from 
Government contracts pursuant to Executive Order 11246. 

(12) The Contractor shall carry out such sanctions and penalties for violation of these specifications 
and of the Equal Opportunity Clause, including suspension, termination and cancellation of existing 
subcontracts as may be imposed or ordered pursuant to Executive Order 11246, as amended, and its 
implementing regulations, by the Office of Federal Contract Compliance Programs. Any Contractor who 
fails to carry out such sanctions and penalties shall be in violation of these specifications and Executive 
Order 11246, as amended. 

(13) The Contractor, in fulfilling its obligations under these specifications, shall implement specific 
affirmative action steps, at least as extensive as those standards prescribed in paragraph 7 of these 
specifications, so as to achieve maximum results from its efforts to ensure equal employment opportunity. 
If the Contractor fails to comply with the requirements of the Executive Order, the implementing 
regulations, or these specifications, the Director shall proceed in accordance with 41 C.F.R. 60-4.8. 

(14) The Contractor shall designate a responsible official to monitor all employment related activity 
to ensure that the company EEO policy is being carried out, to submit reports relating to the provisions 
hereof as may be required by the Government and to keep records. Records shall at least include for each 
employee the name, address, telephone numbers, construction trade, union affiliation if any, employee 
identification number when assigned, social security number, race, sex, status (e.g., mechanic, apprentice 
trainee, helper, or laborer), dates of changes in status, hours worked per week in the indicated trade, rate of 
pay, and locations at which the work was performed. Records shall be maintained in an easily 
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understandable and retrievable form; however, to the degree that existing records satisfy this requirement, 
contractors shall not be required to maintain separate records. 

(15) Nothing herein provided shall be construed as a limitation upon the application of other laws 
which establish different standards of compliance or upon the application of requirements for the hiring of 
local or other area residents (e.g., those under the Public Works Employment Act of 1977 and the 
Community Development Block Grant Program). 

 
10.0   Prohibition of Segregated Facilities 
 
(1) The Contractor agrees that it does not and will not maintain or provide for its employees any segregated 

facilities at any of its establishments, and that it does not and will not permit its employees to perform 
their services at any location under its control where segregated facilities are maintained. The 
Contractor agrees that a breach of this clause is a violation of the Equal Employment Opportunity clause 
in this contract. 

 
(2)  “Segregated facilities,” as used in this clause, means any waiting rooms, work areas, rest rooms and 

wash rooms, restaurants and other eating areas, time clocks, locker rooms and other storage or dressing 
areas, parking lots, drinking fountains, recreation or entertainment areas, transportation, and housing 
facilities provided for employees that are segregated by explicit directive or are in fact segregated on 
the basis of race, color, religion, sex, or national origin because of written or oral policies or employee 
custom. The term does not include separate or single-user rest rooms or necessary dressing or sleeping 
areas provided to assure privacy between the sexes.  

 
(3) The Contractor shall include this clause in every subcontract and purchase order that is subject to the 

Equal Employment Opportunity clause of this contract. 
. 
 
11.0   Copeland “Anti-Kickback” Act 
 
(1) The Contractor shall comply with 18 U.S.C. § 874, 40 U.S.C. § 3145, and the requirements of 29 C.F.R. 

pt. 3 as may be applicable, which are incorporated by reference into this contract. The Contractor and 
subcontractors are prohibited from inducing, by any means, any person employed on the project to give 
up any part of the compensation to which the employee is entitled. 
 

(2) The Contractor or subcontractor shall insert in any subcontracts the clause above, and also a clause 
requiring the subcontractors to include these clauses in any lower tier subcontracts. The prime 
Contractor shall be responsible for the compliance by any subcontractor or lower tier subcontractor 
with all of these contract clauses.  
 

(3) A breach of the contract clauses above may be grounds for termination of the contract, and for 
debarment as a Contractor and subcontractor as provided in 29 C.F.R. 5.12. 

 
12.0  Contract Work Hours and Safety Standards Act (40 U.S.C. 3701 to 3708, 29 C.F.R. 5.5) 
 
(1) Overtime requirements. No Contractor or subcontractor contracting for any part of the contract work 

which may require or involve the employment of laborers or mechanics shall require or permit any such 
laborer or mechanic in any workweek in which he or she is employed on such work to work in excess 
of forty hours in such workweek unless such laborer or mechanic receives compensation at a rate not 
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less than one and one-half times the basic rate of pay for all hours worked in excess of forty hours in 
such workweek.  
 

(2) Violation; liability for unpaid wages; liquidated damages. In the event of any violation of the clause set 
forth in paragraph (1) of this section the Contractor and any subcontractor responsible therefor shall be 
liable for the unpaid wages. In addition, such Contractor and subcontractor shall be liable to the United 
States (in the case of work done under contract for the District of Columbia or a territory, to such 
District or to such territory), for liquidated damages. Such liquidated damages shall be computed with 
respect to each individual laborer or mechanic, including watchmen and guards, employed in violation 
of the clause set forth in paragraph (1) of this section, in the sum of $27 for each calendar day on which 
such individual was required or permitted to work in excess of the standard workweek of forty hours 
without payment of the overtime wages required by the clause set forth in paragraph (b)(1) of this 
section. 
 

(3) Withholding for unpaid wages and liquidated damages. The Owner shall upon its own action or upon 
written request of an authorized representative of the Department of Labor withhold or cause to be 
withheld, from any moneys payable on account of work performed by the Contractor or subcontractor 
under any such contract or any other Federal contract with the same prime Contractor, or any other 
federally-assisted contract subject to the Contract Work Hours and Safety Standards Act, which is held 
by the same prime Contractor, such sums as may be determined to be necessary to satisfy any liabilities 
of such Contractor or subcontractor for unpaid wages and liquidated damages as provided in the clause 
set forth in paragraph (2) of this section. 
 

(4) Subcontracts. The Contractor or subcontractor shall insert in any subcontracts the clauses set forth in 
paragraph (1) through (4) of this section and also a clause requiring the subcontractors to include these 
clauses in any lower tier subcontracts. The prime Contractor shall be responsible for compliance by any 
subcontractor or lower tier subcontractor with the clauses set forth in paragraphs (1) through (4) of this 
section. 

 
13.0   Suspension and Debarment (Executive Orders 12549 and 12689, 2 C.F.R. pt. 180) 
 
(1) A contract award (see 2 C.F.R. 180.220) must not be made to parties listed on the government-wide 

exclusions in the System for Award Management (SAM), in accordance with the OMB guidelines at 2 
C.F.R. 180 that implement Executive Orders 12549 (3 C.F.R. pt. 1986 Comp., p. 189) and 12689 (3 
C.F.R. pt. 1989 Comp., p. 235), “Debarment and Suspension.” SAM Exclusions contains the names of 
parties debarred, suspended, or otherwise excluded by agencies, as well as parties declared ineligible 
under statutory or regulatory authority other than Executive Order 12549. 

 
(2) The contractor is required to verify that none of the contractor’s principals (defined at 2 C.F.R. 

180.995) or its affiliates (defined at 2 C.F.R. 180.905) are excluded (defined at 2 C.F.R. 180.940) or 
disqualified (defined at 2 C.F.R. 180.935).  

 
(3) The contractor must comply with 2 C.F.R. pt. 180, subpart C and the regulations of the granting 

Federal Agency regarding suspension and debarment, and must include a requirement to comply with 
these regulations in any lower tier covered transaction it enters into.  

 
(4) This certification is a material representation of fact relied upon by the Owner. If it is later determined 

that the Contractor did not comply with 2 C.F.R. pt. 180, subpart C in addition to remedies available to 
the Owner, the Federal Government may pursue available remedies, including but not limited to 
suspension and/or debarment.  

https://1.next.westlaw.com/Link/Document/FullText?findType=Y&serNum=1986307694&pubNum=0001043&originatingDoc=N9DDCF180DD7B11EAB398EAA2463C6B16&refType=CA&originationContext=document&transitionType=DocumentItem&ppcid=3071a9090da146b98583d26dfd98fc72&contextData=(sc.Category)
https://1.next.westlaw.com/Link/Document/FullText?findType=Y&serNum=1986307694&pubNum=0001043&originatingDoc=N9DDCF180DD7B11EAB398EAA2463C6B16&refType=CA&originationContext=document&transitionType=DocumentItem&ppcid=3071a9090da146b98583d26dfd98fc72&contextData=(sc.Category)
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(5) By submitting a bid, the bidder or proposer agrees to comply with the requirements of 2 C.F.R. pt. 180, 

subpart C while this offer is valid and throughout the period of any contract that may arise from this 
offer. The bidder or proposer further agrees to include a provision requiring such compliance in its 
lower tier covered transactions. 

 
14.0   Byrd Anti-Lobbying Amendment (31 U.S.C. § 1352) 
 
(1) Contractors that apply or bid for an award exceeding $100,000 agree to file the required certification 

(set forth below), in compliance with 31 U.S.C. § 1352 (as amended). 
 
(2) Each tier certifies to the tier above that it will not and has not used Federal appropriated funds to pay 

any person or organization for influencing or attempting to influence an officer or employee of any 
agency, a Member of Congress, officer or employee of Congress, or an employee of a Member of 
Congress in connection with obtaining any Federal contract, grant, or any other award covered by 31 
U.S.C. § 1352.  

 
(3) Each tier shall also disclose any lobbying with non-Federal funds that takes place in connection with 

obtaining any Federal award. Such disclosures are forwarded from tier to tier up to the recipient who 
in turn will forward the certification(s) to the awarding agency. 

 

CERTIFICATION REGARDING LOBBYING 
 
The Bidder or Offeror certifies by signing and submitting this bid or proposal, to the best of his or her 
knowledge and belief, that:  
 
(1) No Federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned, to 
any person for influencing or attempting to influence an officer or employee of an agency, a Member of 
Congress, an officer or employee of Congress, or an employee of a Member of Congress in connection with 
the awarding of any Federal contract, the making of any Federal grant, the making of any Federal loan, the 
entering into of any cooperative agreement, and the extension, continuation, renewal, amendment, or 
modification of any Federal contract, grant, loan, or cooperative agreement. 
 
(2) If any funds other than Federal appropriated funds have been paid or will be paid to any person for 
influencing or attempting to influence an officer or employee of any agency, a Member of Congress, an 
officer or employee of Congress, or an employee of a Member of Congress in connection with this Federal 
contract, grant, loan, or cooperative agreement, the undersigned shall complete and submit Standard Form–
LLL, “Disclosure Form to Report Lobbying,” in accordance with its instructions. 
 
(3) The undersigned shall require that the language of this certification be included in the award documents 
for all subawards at all tiers (including subcontracts, subgrants, and contracts under grants, loans, and 
cooperative agreements) and that all subrecipients shall certify and disclose accordingly. 
 
This certification is a material representation of fact upon which reliance was placed when this transaction 
was made or entered into. Submission of this certification is a prerequisite for making or entering into this 
transaction imposed by section 1352, title 31, U.S. Code. Any person who fails to file the required 
certification shall be subject to a civil penalty of not less than $10,000 and not more than $100,000 for each 
such failure. 
 
15.0   Procurement of Recovered Materials 

https://1.next.westlaw.com/Link/Document/FullText?findType=L&pubNum=1000546&cite=31USCAS1352&originatingDoc=NE02AC7B08B4311D98CF4E0B65F42E6DA&refType=LQ&originationContext=document&transitionType=DocumentItem&ppcid=2627062311734f1299357be642a724e5&contextData=(sc.Document)
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The Contractor shall comply with section 6002 of the Solid Waste Disposal Act, as amended by the 
Resource Conservation and Recovery Act (42 U.S.C. § 6962). The requirements of Section 6002 include 
procuring only items designated in guidelines of the Environmental Protection Agency (EPA) at 40 CFR 
part 247 that contain the highest percentage of recovered materials practicable, consistent with maintaining 
a satisfactory level of competition, where the purchase price of the item exceeds $10,000 or the value of 
the quantity acquired during the preceding fiscal year exceeded $10,000; procuring solid waste management 
services in a manner that maximizes energy and resource recovery; and establishing an affirmative 
procurement program for procurement of recovered materials identified in the EPA guidelines. 
 
Information about this requirement, along with the list of EPA designated items, is available at EPA’s 
Comprehensive Procurement Guidelines web site, https://www.epa.gov/smm/comprehensive-
procurement-guideline-cpg-program.  
 
16.0  Fair Labor Standards Act 
 
All contracts and subcontracts that result from this solicitation incorporate by reference the provisions of 
29 C.F.R. pt. 201, the Federal Fair Labor Standards Act (FLSA), with the same force and effect as if given 
in full text. The FLSA sets minimum wage, overtime pay, recordkeeping, and child labor standards for full 
and part-time workers. The Contractor has full responsibility to monitor compliance to the referenced 
statute or regulation. The Contractor must address any claims or disputes that arise from this requirement 
directly with the U.S. Department of Labor – Wage and Hour Division. 
 
17.0  Access to Records and Reports 
 
The Contractor must maintain an acceptable cost accounting system. The Contractor agrees to provide the 
Owner, the Federal Agency and the Comptroller General of the United States or any of their duly authorized 
representatives access to any books, documents, papers and records of the Contractor which are directly 
pertinent to the specific contract for the purpose of making audit, examination, excerpts and transcriptions. 
The Contractor agrees to maintain all books, records and reports required under this contract for a period 
of not less than three years after final payment is made and all pending matters are closed. 
 
18.0  Occupational Health and Safety Act 
 
All contracts and subcontracts that result from this solicitation incorporate by reference the requirements 
of 29 C.F.R. pt. 1910 with the same force and effect as if given in full text. The employer must provide a 
work environment that is free from recognized hazards that may cause death or serious physical harm to 
the employee. The employer retains full responsibility to monitor its compliance and their subcontractor’s 
compliance with the applicable requirements of the Occupational Safety and Health Act of 1970 (20 C.F.R. 
pt. 1910). The employer must address any claims or disputes that pertain to a referenced requirement 
directly with the U.S. Department of Labor – Occupational Safety and Health Administration. 
 
19.0  Rights to Inventions 
 
Contracts or agreements that include the performance of experimental, developmental, or research work 
must provide for the rights of the Federal Government and the Owner in any resulting invention as 
established by 37 C.F.R. pt. 401, Rights to Inventions Made by Non-profit Organizations and Small 
Business Firms under Government Grants, Contracts, and Cooperative Agreements. This contract 
incorporates by reference the patent and inventions rights as specified within 37 C.F.R. 401.14. Contractor 



SECTION 007333 | May 2024 | NATIONAL GUARD | SUPPLEMENTARY GENERAL CONDITIONS FOR FEDERALLY 
FUNDED/ASSISTED CONSTRUCTION PROJECTS                                                                                              Page 13 of 16 

 
 

must include this requirement in all sub-tier contracts involving experimental, developmental, or research 
work. 
 
20.0  Energy Conservation 
 
The Contractor agrees to comply with mandatory standards and policies relating to energy efficiency which 
are contained in the state energy conservation plan issued in compliance with the Energy Policy and 
Conservation Act (42 U.S.C. § 6201et seq.). 
 
21.0  Clean Air Act and Federal Water Pollution Control Act 
 
(1) If the amount of the Contract exceeds $150,000, the Contractor agrees to comply with all applicable 

standards, orders or regulations issued pursuant to the Clean Air Act, as amended, 42 U.S.C. § 7401 et 
seq. and the Federal Water Pollution Control Act, as amended, 33 U.S.C. § 1251 et seq. 

 
(2) The Contractor agrees to report each violation to the Owner, and understands and agrees that the Owner 

will, in turn, report each violation as required to assure notification to the Federal Agency and the 
appropriate Environmental Protection Agency Regional Office.  

 
(3) The Contractor agrees to include these requirements in each subcontract exceeding $150,000 financed 

in whole or in part with Federal assistance. 

22.0  Contractor Employee Whistleblower Rights and Requirement to Inform Employees of 
Whistleblower Rights  

(1) This contract and employees working on this contract will be subject to the whistleblower rights and 
remedies in the pilot program on contractor employee whistleblower protections established at 41 
U.S.C. § 4712 by section 828 of the National Defense Authorization Act for Fiscal Year 2013 (Pub. L. 
112-239) and FAR 3.908. 

 
(2) The Contractor shall inform its employees in writing, in the predominant language of the workforce, of 

employee whistleblower rights and protections under 41 U.S.C. § 4712, as described in section 3.908 of 
the Federal Acquisition Regulation. 

 
(3) The Contractor shall insert the substance of this clause, including this paragraph (c), in all subcontracts 

over the simplified acquisition threshold. 
 
23.0  Veteran’s Preference 
 
In the employment of labor (excluding executive, administrative, and supervisory positions), the Contractor 
and all sub-tier contractors must give preference to covered veterans as defined within Title 49 United 
States Code Section 47112. Covered veterans include Vietnam-era veterans, Persian Gulf veterans, 
Afghanistan-Iraq war veterans, disabled veterans, and small business concerns (as defined by 15 U.S.C. § 
632) owned and controlled by disabled veterans. This preference only applies when there are covered 
veterans readily available and qualified to perform the work to which the employment relates. 
 
24.0  Drug Free Workplace Act 
 
The Contractor shall provide a drug free workplace in accordance with the Drug Free Workplace Act of 
1988, 41 U.S.C. Chapter 81, and all applicable regulations.  The Contractor shall report any conviction of 

http://uscode.house.gov/
http://uscode.house.gov/
https://www.acquisition.gov/sites/default/files/current/far/html/Subpart%203_9.html#wp1081284
http://uscode.house.gov/
https://www.acquisition.gov/sites/default/files/current/far/html/Subpart%203_9.html#wp1081284
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the Contractor’s personnel under a criminal drug statute for violations occurring on the Contractor’s 
premises or off the Contractor’s premises while conducting official business.  A report of a conviction shall 
be made to the state agency within five (5) working days after the conviction.   
 
25.0  Access Requirements for Persons with Disabilities 
 
Contractor shall comply with 49 U.S.C. § 5301(d), stating Federal policy that the elderly and persons with 
disabilities have the same rights as other persons to use mass transportation services and facilities and that 
special efforts shall be made in planning and designing those services and facilities to implement that policy. 
Contractor shall also comply with all applicable requirements of Sec. 504 of the Rehabilitation Act (1973), 
as amended, 29 U.S.C. § 794, which prohibits discrimination on the basis of handicaps, and the Americans 
with Disabilities Act of 1990 (ADA), as amended, 42 U.S.C. § 12101 et seq., which requires that accessible 
facilities and services be made available to persons with disabilities, including any subsequent amendments 
thereto. 
 
26.0  Seismic Safety  
 
The Contractor agrees to ensure that all work performed under this contract, including work performed by 
subcontractors, conforms to a building code standard that provides a level of seismic safety substantially 
equivalent to standards established by the National Earthquake Hazards Reduction Guidelines for Contract 
Provisions for Obligated Sponsors and Airport Improvement Program Projects Issued on June 19, 2018 
Page 61 Program (NEHRP). Local building codes that model their code after the current version of the 
International Building Code (IBC) meet the NEHRP equivalency level for seismic safety. 
 
27.0  Required Use of American Iron, Steel, Manufactured Products, and Construction Materials 
– Build America, Buy America (Pub. L. No. 117-58, §§ 70901-52) 
 
The Owner is the recipient of an award of Federal financial assistance from a program for infrastructure for 
this project. Pursuant to the Build America, Buy America Act of the Infrastructure Investment and Jobs Act 
(“IIJA”), Pub. L. No. 117-58, none of the funds provided under the Federal award may be used unless the 
requirements of the domestic content procurement preference outlined below are met. Therefore, the 
Contractor shall ensure the following:   
 

(1) all iron and steel used in the project are produced in the United States--this means all 
manufacturing processes, from the initial melting stage through the application of coatings, 
occurred in the United States; 
 
(2) all manufactured products used in the project are produced in the United States—this means the 
manufactured product was manufactured in the United States; and the cost of the components of 
the manufactured product that are mined, produced, or manufactured in the United States is greater 
than 60 percent of the total cost of all components of the manufactured product, unless another 
standard for determining the minimum amount of domestic content of the manufactured product 
has been established under applicable law or regulation; and  
 
(3) all construction materials are manufactured in the United States—this means that all 
manufacturing processes for the construction material occurred in the United States.  
 

The Buy America preference only applies to articles, materials, and supplies that are consumed in, 
incorporated into, or affixed to an infrastructure project.  As such, it does not apply to tools, equipment, and 
supplies, such as temporary scaffolding, brought to the construction site and removed at or before the 



SECTION 007333 | May 2024 | NATIONAL GUARD | SUPPLEMENTARY GENERAL CONDITIONS FOR FEDERALLY 
FUNDED/ASSISTED CONSTRUCTION PROJECTS                                                                                              Page 15 of 16 

 
 

completion of the infrastructure project.  Nor does a Buy America preference apply to equipment and 
furnishings, such as movable chairs, desks, and portable computer equipment, that are used at or within the 
finished infrastructure project, but are not an integral part of the structure or permanently affixed to the 
infrastructure project. 
 
Waivers   
 
When necessary, recipients of Federal financial assistance may apply for, and the awarding agency may 
grant, a waiver from the domestic content procurement preference.  
 
When the Federal agency has made a determination that one of the following exceptions applies, the 
awarding official may waive the application of the domestic content procurement preference in any case in 
which the agency determines that:  
 

(1) applying the domestic content procurement preference would be inconsistent with the public 
interest; 
 
(2) the types of iron, steel, manufactured products, or construction materials are not produced in 
the United States in sufficient and reasonably available quantities or of a satisfactory quality; or  
 
(3) the inclusion of iron, steel, manufactured products, or construction materials produced in the 
United States will increase the cost of the overall project by more than 25 percent. A request to 
waive the application of the domestic content procurement preference must be in writing.  The 
agency will provide instructions on the format, contents, and supporting materials required for any 
waiver request. Waiver requests are subject to public comment periods of no less than 15 days and 
must be reviewed by the Made in America Office.   

 
There may be instances where an award qualifies, in whole or in part, for an existing waiver described on 
the awarding agency web site. 
 
If the Contractor determines that an application for a waiver is necessary or an existing waiver is applicable 
to this project, the Contractor shall timely notify the Owner. The Owner will make a determination if a 
waiver is applicable or if a waiver application is necessary. The Contractor shall not submit any waiver 
application or information directly to the Federal agency without prior approval by the Owner. 
 
Definitions  
 
“Construction materials” includes an article, material, or supply—other than an item of primarily iron or 
steel; a manufactured product; cement and cementitious materials; aggregates such as stone, sand, or gravel; 
or aggregate binding agents or additives—that is or consists primarily of: • non-ferrous metals; • plastic and 
polymer-based products (including polyvinylchloride, composite building materials, and polymers used in 
fiber optic cables); • glass (including optic glass); • lumber; or • drywall. 
 
“Domestic content procurement preference’’ means all iron and steel used in the project are produced in 
the United States; the manufactured products used in the project are produced in the United States; or the 
construction materials used in the project are produced in the United States. 
 
“Infrastructure” includes, at a minimum, the structures, facilities, and equipment for, in the United States, 
roads, highways, and bridges; public transportation; dams, ports, harbors, and other maritime facilities; 
intercity passenger and freight railroads; freight and intermodal facilities; airports; water systems, including 
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drinking water and wastewater systems; electrical transmission facilities and systems; utilities; broadband 
infrastructure; and buildings and real property. Infrastructure includes facilities that generate, transport, and 
distribute energy. 
 
“Project” means the construction, alteration, maintenance, or repair of infrastructure in the United States. 
 
28.0  Prohibition on Certain Telecommunication and Video Surveillances Services or Equipment 
(Pub. L. 115-232, Section 889) 
 
Section 889(b) of the John S. McCain National Defense Authorization Act for Fiscal Year 2019, Pub. L. 
No. 115-232, and 2 C.F.R. § 200.216 prohibit the head of a Federal executive agency and recipients or 
subrecipients of funds from such agencies from obligating or expending grant, cooperative agreement, loan, 
or loan guarantee funds on certain telecommunications products or from certain entities for national security 
reasons. Pursuant to such provisions, the Contractor understands and agrees that the Contractor and its 
subcontractors shall not obligate or expend loan or grant funds from the Federal Agency under this Contract 
to: 
 
(1) Procure or obtain; 
 
(2) Extend or renew a contract to procure or obtain; or 
 
(3) Enter into a contract (or extend or renew a contract) to procure or obtain equipment, services, or systems 
that uses covered telecommunications equipment or services as a substantial or essential component of any 
system, or as critical technology as part of any system. As described in Public Law 115–232, section 889, 
covered telecommunications equipment is telecommunications equipment produced by Huawei 
Technologies Company or ZTE Corporation (or any subsidiary or affiliate of such entities). 
 
(i) For the purpose of public safety, security of government facilities, physical security surveillance of 
critical infrastructure, and other national security purposes, video surveillance and telecommunications 
equipment produced by Hytera Communications Corporation, Hangzhou Hikvision Digital Technology 
Company, or Dahua Technology Company (or any subsidiary or affiliate of such entities). 
 
(ii) Telecommunications or video surveillance services provided by such entities or using such equipment. 
 
(iii) Telecommunications or video surveillance equipment or services produced or provided by an entity 
that the Secretary of Defense, in consultation with the Director of the National Intelligence or the Director 
of the Federal Bureau of Investigation, reasonably believes to be an entity owned or controlled by, or 
otherwise connected to, the government of a covered foreign country. 

https://1.next.westlaw.com/Link/Document/FullText?findType=l&pubNum=1077005&cite=UUID(I8268A4F099-B011E8B2A4A-B44E977C29C)&originatingDoc=N455EC040DD6E11EAA43FA59EB630F6E1&refType=SL&originationContext=document&transitionType=DocumentItem&ppcid=a8389e6cd43943e7bbb040be59a3b9b9&contextData=(sc.Keycite)
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SECTION 01 10 00 – SUMMARY OF WORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract including General and Supplementary

Conditions and Division 1 Specification Sections apply to this Section.

1.2 WORK COVERED BY CONTRACT DOCUMENTS 

A. The Project consists of a new, approximately 63,000 sf Missouri Army National Guard 
Readiness training center located in Bellefontaine Neighbors, Missouri.

1. Project Location: 10625 Lewis & Clark Blvd, Bellefontaine Neighbors, MO 

63136

2. Owner:  State of Missouri, Office of Administration, Division of Facilities 
Management, Design and Construction, Harry S Truman State Office Building, 
Post Office Box 809, 301 West High Street, Jefferson City, Missouri  65102.

B. Contract Documents, dated May 3, 2024 were prepared for the Project by Oculus, Inc. 1

S. Memorial Drive, Ste 1500, St. Louis, MO 63102.

C. The Work consists of site clearing and development including stormwater detention, 
parking and sidewalks; a two-story masonry building including structural steel frame and 
steel joists; insulated membrane roofing system; fire sprinkler system, plumbing, fire 
alarm system, package rooftop unit HVAC system and electrical lighting and power.

1. The Work includes

a. Underground stormwater detention.

b. Load bearing and non-load concrete masonry units.

c. Thermoplastic membrane roofing

d. Metal roofing

e. Ballistic and blast resistant doors, overhead doors and glazing

f. Interior finishes

g. Fire sprinklers

h. Fire alarm system.

i. HVAC and distribution

j. Interior and exterior lighting

k. Electrical power

D. The Work will be constructed under a single prime contract.
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1.3  CONTRACTOR USE OF PREMISES 

A. General:  During the construction period the Contractor shall have full use of the

premises for construction operations, including use of the site.  The Contractor’s use of

the premises limited only by the Owner’s right to perform work or to retain other

contractors on portions of the Project.

B. Use of the Site:  Limit use of the premises to work in areas indicated.  Confine operations

to areas within contract limits indicated.  Do not disturb portions of the site beyond the

areas in which the Work is indicated.

1. Owner Occupancy:  Allow for Owner occupancy and use by the public.

2. Driveways and Entrances: Keep driveways and entrances serving the premises

clear and available to the Owner, the Owner’s employees, and emergency

vehicles at all times.  Do not use these areas for parking or storage of materials.

Schedule deliveries to minimize space and time requirements for storage of

materials and equipment on-site.

C. Use of the Existing Building: Maintain the existing building in a weathertight condition

throughout the construction period.  Repair damage cause by construction operations.

Take all precautions necessary to protect the building and its occupants during the

construction period..

1.4 OCCUPANCY REQUIREMENTS 

A. Full Owner Occupancy:  The Owner will occupy the site and existing building during the

entire construction period.  Cooperate with the Owner during construction operations to

minimize conflicts and facilitate owner usage.  Perform the Work so as not to interfere

with the Owner’s operations.

B. Partial Owner Occupancy:  The Owner reserves the right to occupy and to place and

install equipment in completed areas of the building prior to Substantial Completion,

provided such occupancy does not interfere with completion of the Work.  Such placing

of equipment and partial occupancy shall not constitute acceptance of the total Work.

1. The Designer will prepare a Certificate of Partial Occupancy for each specific

portion of the Work to be occupied prior to substantial completion.

2. Prior to partial Owner occupancy, mechanical and electrical systems shall be

fully operational.  Required inspections and tests shall have been successfully

completed.  Upon occupancy, the Owner will operate and maintain mechanical

and electrical systems serving occupied portions for the building.

3. Upon occupancy, the Owner will assume responsibility for maintenance and

custodial service for occupied portions for the building.

1.5 OWNER-FURNISHED PRODUCTS 

A. The Owner will furnish Toilet Accecssories indicate, Appliances, Shower Rods and

Curtains, Televisions and Loose Furniture.  The Work includes providing support

systems to receive Owner’s equipment, and mechanical and electrical connections.
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1. The Owner will arrange for and deliver necessary shop drawings, product data,

and samples to the Contractor.

2. The Owner will arrange and pay for delivery of Owner-furnished items according

to the contractor’s Construction Schedule.

3. The Contractor is responsible for receiving, unloading and handling Owner

furnished items at the site.

4. Following delivery, the Contractor will inspect items delivered for damage.  The

Contractor shall not accept damaged items and shall notify the Owner of

rejection of damaged items.

5. If Owner-furnished items are damaged, defective, or missing, the Owner will

arrange for replacement.

6. The Owner will arrange for manufacturer’s field services and for the delivery of

manufacturer’s warranties to the appropriate Contractor.

7. The Contractor shall designate delivery dates of Owner-furnished items in the

Contractor’s Construction Schedule.

8. The Contractor shall review shop drawings, product data and samples and return

them to the Designer noting discrepancies or problems anticipated in use of the

project.

9. The Contractor is responsible for protecting Owner-furnished items from

damage, including damage from exposure to the elements.  The Contractor shall

repair or replace items damaged as a result of his operations.

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION  01 10 00 



CONSTRUCT BELLEFONTAINE READINESS CENTER           Oculus Project No. 162-21 
Project No. T2150-01                                   Bidding Documents 
NGB No. PN290179                                       May 3, 2024 
 

ALLOWANCES 012100 - 1 

SECTION 012100 – ALLOWANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract including General and Supplementary 
Conditions and other Division 1 Specification Sections apply to this Section. 

1.2 SUMMARY 

A. This 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 additional 
information is available for evaluation.  If necessary, additional requirements will 
be issued by Change Order. 

B. Types of allowances include the following: 

1. Weather allowances. 

C. Related Sections include the following: 

1. Division 1 Section "Contract Modification Procedures" for procedures for 
submitting and handling Change Orders for allowances. 

1.3 WEATHER ALLOWANCE 

A. Included within the completion period for this project are a specified number of “bad 
weather” days (see Schedule of Allowances). 

B. The Contractor’s progress schedule shall clearly indicate the bad weather day allowance 
as an “activity” or “activities”.  In the event weather conditions preclude performance of 
critical work activities for 50% or more of the Contractor’s scheduled workday, that day 
shall be declared unavailable for work due to weather (a “bad weather” day) and charged 
against the above allowance.  Critical work activities will be determined by review of the 
Contractor’s current progress schedule. 

C. The Contractor’s Representative and the Construction Representative shall agree monthly 
on the number of “bad weather” days to be charged against the allowance.  This 
determination will be documented in writing and be signed by the Contractor and the 
Construction Representatives.  If there is a failure to agree on all or part of the “bad 
weather” days for a particular month, that disagreement shall be noted on this written 
document and signed by each party’s representative.  Failure of the Contractor’s 
representative to sign the “bad weather” day documentation after it is presented, with or 
without the notes of disagreement, shall constitute agreement with the “bad weather” day 
determination contained in that document. 

D. There will be no modification to the time of contract performance due solely to the 
failure to deplete the “bad weather” day allowance. 
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E. Once this allowance is depleted, a no cost Change Order time extension will be executed 
for “bad weather” days, as defined above, encountered during the remainder of the 
Project. 

1.4 COORDINATION 

A. Coordinate allowance items with other portions of the Work.  Furnish templates as 
required to coordinate installation. 

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. Weather Allowance:  Included within the completion period for this Project 15 “bad 
weather” days. 

END OF SECTION  012100 
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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, Bid Form and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements governing Alternates. 

1.3 DEFINITIONS 

A. Definition:  An alternate is an amount proposed by bidders and stated on the Bid Form for 

certain work defined in the Bidding Requirements that may be added to the Base Bid amount if 

the Owner decides to accept a corresponding change in either the amount of construction to be 

completed, or in the products, materials, equipment, systems, or installation methods described 

in the Contract Documents.. 

1. The cost for each alternate is the net addition to the Contract Sum to incorporate the 

Alternate into the Work.  No other adjustments are made to the Contract Sum. 

B. No additional time will be allowed for alternate work unless the number of work days is so 

stated on the bid form. 

1.4 PROCEDURES 

A. Coordination:  Modify or adjust affected adjacent Work as necessary to completely and fully 

integrate the Alternate Work into the Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 

items incidental to or required for a complete installation whether or not mentioned as 

part of the Alternate. 

B. Notification:  The award of the Contract will indicate whether alternates have been accepted or 

rejected. 

C. Execute accepted alternates under the same conditions as other Work of this Contract. 

D. Schedule:  A “Schedule of Alternates” is included at the end of this Section.  Specification 

Sections referenced in the Schedule contain requirements for materials necessary to achieve the 

Work described under each alternate. 
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PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate No 1: Unsuitable soils, soil stabilization, site access road, and a portion of the conduit 
for Fiber Optic Conduit will all accumulate into alternate 1. Unsuitable soils include 2ft of soil 
remediation under OV parking in cut areas and 3ft of remediation under the rear portion of the 
building over the existing unsuitable gravel area. Soil stabilization includes 12” under concrete 
pavements excluding pervious concrete pavement areas. Access road includes the portion of 
pavement from State of Missouri asphalt lane road to the Readiness center motor pool entry. 
Includes the portion of Fiber Optic Conduit from a point 300 feet outside the lease line to Lewis 
and Clark Boulevard along State of Missouri road.

B. Alternate No. 2: Addition of second RTU to the roof for zoning and increase in HVAC 
performance. In lieu of a single rooftop unit to serve all air-conditioned areas, two will be 
provided. The two rooftop units would divide the areas served into office and office support, 
classrooms, arms vault, kitchen and lower-level offices and toilets. This will allow for 
independent operation of these systems, providing a level of redundancy and helping to right-

size equipment for everyday operation.

C. Alternate No. 3: Addition of concrete base at the perimeter fence of the building on the south 
and east side of the property. The addition of the concrete mow strip at the base of the perimeter 
fence will provide an ease of maintenance and provide a standoff to protect the fence from 

lawn maintenance equipment. Concrete base cannot be installed on portions of the north 

fence line due to excessive grading. Includes addition of concrete surface instead of 

aggregate surface along the perimeter fence around the west OV parking area.

END OF SECTION 01 23 00 
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SECTION 01 25 00
SUBSTITUTION PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Procedural requirements for proposed substitutions.

1.02 RELATED REQUIREMENTS

A. Section 01 23 00 - Alternates, for product alternatives affecting this section.

B. Section 01 60 00 - Product Requirements:  Fundamental product requirements, product
options, delivery, storage, and handling.

1.03 DEFINITIONS

A. Substitutions:  Changes from Contract Documents requirements proposed by Contractor to
materials, products, assemblies, and equipment.

1. Substitutions for Cause:  Proposed due to changed Project circumstances beyond
Contractor's control.

a. Unavailability.

b. Regulatory changes.

2. Substitutions for Convenience:  Proposed due to possibility of offering substantial
advantage to the Project.

a. Substitution requests offering advantages solely to the Contractor will not be
considered.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 GENERAL REQUIREMENTS

A. A Substitution Request for products, assemblies, materials, and equipment constitutes a
representation that the submitter:

1. Has investigated proposed product and determined that it meets or exceeds the quality
level of the specified product, equipment, assembly, or system.

2. Agrees to provide the same warranty for the substitution as for the specified product.

3. Agrees to coordinate installation and make changes to other work that may be required for
the work to be complete, with no additional cost to Owner.

4. Waives claims for additional costs or time extension that may subsequently become
apparent.

5. Agrees to reimburse Owner and Architect for review or redesign services associated with
re-approval by authorities.

B. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.  Burden of proof is on proposer.

C. Content:  Include information necessary for tracking the status of each Substitution Request,
and information necessary to provide an actionable response.

1. No specific form is required.  Contractor's Substitution Request documentation must
include the following:

a. Project Information:

b. Substitution Request Information:

1) Discrete and consecutive Substitution Request number, and descriptive
subject/title.

2) Indication of whether the substitution is for cause or convenience.

3) Issue date.

4) Reference to particular Contract Document(s) specification section number, title,
and article/paragraph(s).

5) Description of Substitution.

6) Reason why the specified item cannot be provided.
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7) Differences between proposed substitution and specified item.

8) Description of how proposed substitution affects other parts of work.

9) Any cost change, either add or deduct .
c. Attached Comparative Data:  Provide point-by-point, side-by-side comparison

addressing essential attributes specified, as appropriate and relevant for the item:

d. Impact of Substitution:

1) Savings to Owner for accepting substitution.

2) Change to Contract Time due to accepting substitution.

D. Limit each request to a single proposed substitution item.

3.02 SUBSTITUTION PROCEDURES DURING CONSTRUCTION

A. Submit request for Substitution for Cause within 14 days of discovery of need for substitution,
but not later than 14 days prior to time required for review and approval by Architect, in order to
stay on approved project schedule.

B. Submit request for Substitution for Convenience immediately upon discovery of its potential
advantage to the project, but not later than 14 days prior to time required for review and
approval by Architect, in order to stay on approved project schedule.

1. In addition to meeting general documentation requirements, document how the requested
substitution benefits the Owner through cost savings, time savings, greater energy
conservation, or in other specific ways.

2. Document means of coordinating of substitution item with other portions of the work,
including work by affected subcontractors.

3. Bear the costs engendered by proposed substitution of:

a. Owner's compensation to the Architect for any required redesign, time spent
processing and evaluating the request.

C. Substitutions will not be considered under one or more of the following circumstances:

1. When they are indicated or implied on shop drawing or product data submittals, without
having received prior approval.

2. Without a separate written request.

3.03 RESOLUTION

A. Architect may request additional information and documentation prior to rendering a decision.
 Provide this data in an expeditious manner.

B. Architect will notify Contractor in writing of decision to accept or reject request.

3.04 ACCEPTANCE

A. Accepted substitutions change the work of the Project.  They will be documented and
incorporated into work of the project by Change Order, Construction Change Directive,
Architectural Supplementary Instructions, or similar instruments provided for in the Conditions
of the Contract.

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 1 Specification Sections apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for handling and 

processing Contract Modifications. 

B. Related Sections include the following: 

1. Division 1, Section 01 31 15 “Project Management Communications” for 

administrative requirements for communications. 

2. Division 0, Section 007213, Article 3.1 "Acceptable Substitutions" for 

administrative procedures for handling Requests for Substitutions made after 

Contract award. 

3. Division 0, Section 007213, Article 4.0 "Changes in the Work" for Change Order 

requirements. 

1.3 REQUESTS FOR INFORMATION 

A. In the event that the Contractor or Subcontractor, at any tier, determines that some 

portion of the Drawings, Specifications, or other Contract Documents requires 

clarification or interpretation, the Contractor shall submit a “Request for Information” 

(RFI) in writing to the Designer.  A RFI may only be submitted by the Contractor and 

shall only be submitted on the RFI forms provided by the Owner.  The Contractor shall 

clearly and concisely set forth the issue for which clarification or interpretation is sought 

and why a response is needed.  In the RFI, the Contractor shall set forth an interpretation 

or understanding of the requirement along with reasons why such an understanding was 

reached. 

B. Responses to RFI shall be issued within ten (10) working days of receipt of the Request 

from the Contractor unless the Designer determines that a longer time is necessary to 

provide an adequate response.  If a longer time is determined necessary by the Designer, 

the Designer will, within five (5) working days of receipt of the request, notify the 

Contractor of the anticipated response time.  If the Contactor submits a RFI on a time 

sensitive activity on the current project schedule, the Contractor shall not be entitled to 

any time extension due to the time it takes the Designer to respond to the request 

provided that the Designer responds within the ten (10) working days set forth above. 

C. Responses from the Designer will not change any requirement of the Contract 

Documents.  In the event the Contractor believes that a response to a RFI will cause a 

change to the requirements of the Contract Document, the Contractor shall give written 

notice to the Designer requesting a Change Order for the work.  Failure to give such 
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written notice within ten (10) working days, shall waive the Contractor’s right to seek 

additional time or cost under Article 4, “Changes in the Work” of the General Conditions. 

1.4 MINOR CHANGES IN THE WORK 

A. Designer will issue supplemental instructions authorizing Minor Changes in the Work, 

not involving adjustment to the Contract Amount or the Contract Time, on ”Designer’s 

Supplemental Instructions” (DSI). 

1.5 PROPOSAL REQUESTS 

A. The Designer or Owner Representative will issue a detailed description of proposed 

Changes in the Work that may require adjustment to the Contract Amount or the Contract 

Time.  The proposed Change Description will be issued using the “Request for Proposal” 

(RFP) form.  If necessary, the description will include supplemental or revised Drawings 

and Specifications. 

1. Proposal Requests issued by the Designer or Owner Representative are for 

information only.  Do not consider them instructions either to stop work in 

progress or to execute the proposed change. 

2. Within ten (10) working days after receipt of Proposal Request, submit a 

proposal for the cost adjustments to the Contract Amount and the Contract Time 

necessary to execute the Change.  The Contractor shall submit his proposal on 

the appropriate Change Order Detailed Breakdown form.  Subcontractors may 

use the appropriate Change Order Detailed Breakdown form or submit their 

proposal on their letterhead provided the same level of detail is included.  All 

proposals shall include: 

a. A detailed breakdown of costs per Article 4.1 of the General Conditions. 

b. If requesting additional time per Article 4.2 of the General Conditions, 

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. 

1.6 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request, the Designer or Owner Representative will 

issue a Change Order for signatures of Owner and Contractor on the “Change Order” 

form. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION  01 26 00 
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Preconstruction meeting.

B. Site mobilization meeting.

C. Progress meetings.

D. Construction progress schedule.

E. Contractor's daily reports.

F. Progress photographs.

G. Number of copies of submittals.

H. Requests for Interpretation (RFI) procedures.

1.02 RELATED REQUIREMENTS

A. Section 01 26 00 - Contract Modification Procedures.

B. Section 01 31 00 - Coordination

C. Section 01 31 15 - Project Management Communications.

D. Section 01 32 00.10 - Schedules - Critical Path Method.

E. Section 01 33 00 - Submittals

F. Section 01 35 13.28 - Site Security and Health Requirements

G. Section 01 50 00 - Construction Facilities and Temporary Controls

H. Section 01 33 29.02 - Sustainable Design Reporting - LEED v4:  Reporting related to
sustainability certification project procedures.

I. Section 01 60 00 - Product Requirements:  General product requirements.

J. Section 01 70 00 - Execution and Closeout Requirements:  Additional coordination
requirements.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PRECONSTRUCTION MEETING

A. Owner will schedule a meeting after Notice of Award.

B. Attendance Required:

1. Owner.

2. Architect.

3. Contractor.

4. Major subcontractors include HVAC, electrical, plumbing and fire protection .
5. Site work subcontractors .

C. Agenda:

1. Execution of Owner-Contractor Agreement.

2. Submission of executed bonds and insurance certificates.

3. Distribution of Contract Documents.

4. Submission of list of subcontractors, list of products, schedule of values, and progress 
schedule.

5. Designation of personnel representing the parties to Contract, Owner and Architect.

6. Procedures and processing of field decisions, submittals, substitutions, applications for 
payments, proposal request, Change Orders, and Contract closeout procedures.

7. Scheduling.
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D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.02 SITE MOBILIZATION MEETING

A. Owner will schedule meeting at the Project site prior to Contractor occupancy.

B. Attendance Required:

1. Contractor.

2. Owner.

3. Architect.

4. Contractor's superintendent.

5. Major subcontractors.including HVAC, plumbing, electrical, fire protection and site work.

C. Agenda:

1. Use of premises by Owner and Contractor.

2. Owner's requirements.

3. Construction facilities and controls provided by Owner.

4. Temporary utilities provided by Owner.

5. Survey and building layout.

6. Security and housekeeping procedures.

7. Schedules.

8. Application for payment procedures.

9. Procedures for testing.

10. Procedures for maintaining record documents.

11. Requirements for start-up of equipment.

12. Inspection and acceptance of equipment put into service during construction period.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.03 PROGRESS MEETINGS

A. Schedule and administer meetings throughout progress of the work at maximum bi-monthly
intervals.

B. Make arrangements for meetings, prepare agenda with copies for participants, preside at
meetings.

C. Attendance Required:

1. Contractor.

2. Owner.

3. Architect.

4. Contractor's superintendent.

5. Subcontractors.whose work is in progress or will start in the near future.

D. Agenda:

1. Review minutes of previous meetings.

2. Review of work progress.

3. Field observations, problems, and decisions.

4. Identification of problems that impede, or will impede, planned progress.

5. Review of submittals schedule and status of submittals.

6. Maintenance of progress schedule.

7. Corrective measures to regain projected schedules.

8. Planned progress during succeeding work period.

9. Maintenance of quality and work standards.

10. Effect of proposed changes on progress schedule and coordination.

11. Other business relating to work.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.
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3.04 CONSTRUCTION PROGRESS SCHEDULE

A. Within 10 days after date of the Agreement, submit preliminary schedule defining planned
operations for the first 60 days of work, with a general outline for remainder of work.

B. If preliminary schedule requires revision after review, submit revised schedule within 10 days.

C. Within 20 days after review of preliminary schedule, submit draft of proposed complete
schedule for review.

1. Include written certification that major contractors have reviewed and accepted proposed
schedule.

D. Within 10 days after joint review, submit complete schedule.

E. Submit updated schedule with each Application for Payment.

3.05 DAILY CONSTRUCTION REPORTS

A. Include only factual information.  Do not include personal remarks or opinions regarding
operations and/or personnel.

B. Prepare a daily construction report recording the following information concerning events at
Project site and project progress:

1. Date.

2. High and low temperatures, and general weather conditions.

3. List of subcontractors at Project site.

4. Approximate count of personnel at Project site.

5. Material deliveries.

6. Safety, environmental, or industrial relations incidents.

7. Meetings and significant decisions.

8. Unusual events (submit a separate special report).

9. Stoppages, delays, shortages, and losses.  Include comparison between scheduled work
activities (in Contractor's most recently updated and published schedule) and actual
activities.  Explain differences, if any.  Note days or periods when no work was in progress
and explain the reasons why.

10. Change Orders received and implemented.

11. Testing and/or inspections performed.

12. Signature of Contractor's authorized representative.

3.06 PROGRESS PHOTOGRAPHS

A. Submit new photographs at least once a month, within 3 days after being taken.

B. Photography Type:  Digital; electronic files.

C. Provide photographs of site and construction throughout progress of work produced by an
experienced photographer, acceptable to Architect.

D. In addition to periodic, recurring views, take photographs of each of the following events:

1. Completion of site clearing.

2. Excavations in progress.

3. Foundations in progress and upon completion.

4. Structural framing in progress and upon completion.

E. Views:

1. Provide non-aerial photographs from four cardinal views at each specified time, until date
of Substantial Completion.

2. Consult with Architect for instructions on views required.

3. Provide factual presentation.

4. Provide correct exposure and focus, high resolution and sharpness, maximum depth of
field, and minimum distortion.

F. Digital Photographs:  24 bit color, minimum resolution of 1024 by 768, in JPG format; provide
files unaltered by photo editing software.
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1. Delivery Medium:  Via email.

2. File Naming:  Include project identification, date and time of view, and view identification.

3. PDF File:  Assemble all photos into printable pages in PDF format, with 2 to 3 photos per
page, each photo labeled with file name; one PDF file per submittal.

3.07 REQUESTS FOR INTERPRETATION  (RFI)

A. Definition:  A request seeking one of the following:

1. 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.

2. A resolution to an issue which has arisen due to field conditions and affects design intent.

B. Whenever possible, request clarifications at the next appropriate project progress meeting, with
response entered into meeting minutes, rendering unnecessary the issuance of a formal RFI.

C. Preparation:  Prepare an RFI immediately upon discovery of a need for interpretation of
Contract Documents.  Failure to submit a RFI in a timely manner is not a legitimate cause for
claiming additional costs or delays in execution of the work.

1. Prepare a separate RFI for each specific item.

a. Review, coordinate, and comment on requests originating with subcontractors and/or
materials suppliers.

2. Combine RFI and its attachments into a single electronic file. PDF format is preferred.

D. Reason for the RFI:  Prior to initiation of an RFI, carefully study all Contract Documents to
confirm that information sufficient for their interpretation is definitely not included.

1. Include in each request Contractor's signature attesting to good faith effort to determine
from Contract Documents information requiring interpretation.

2. Unacceptable Uses for RFIs:  Do not use RFIs to request the following::

a. Approval of submittals (use procedures specified elsewhere in this section).

b. Approval of substitutions (see Section - 01 60 00 - Product Requirements)

c. Changes that entail change in Contract Time and Contract Sum (comply with
provisions of the Conditions of the Contract).

d. Different methods of performing work than those indicated in the Contract Drawings
and Specifications (comply with provisions of the Conditions of the Contract).

3. Improper RFIs:  Requests not prepared in compliance with requirements of this section,
and/or missing key information required to render an actionable response.  They will be
returned without a response, with an explanatory notation.

4. Frivolous RFIs:  Requests regarding information that is clearly indicated on, or reasonably
inferable from, Contract Documents, with no additional input required to clarify the
question.  They will be returned without a response, with an explanatory notation.

E. Content:  Include identifiers necessary for tracking the status of each RFI, and information
necessary to provide an actionable response.

1. Official Project name and number, and any additional required identifiers established in
Contract Documents.

2. Owner's, Architect's, and Contractor's names.

3. Discrete and consecutive RFI number, and descriptive subject/title.

4. Issue date, and requested reply date.

5. Annotations:  Field dimensions and/or description of conditions which have engendered
the request.

6. Contractor's suggested resolution:  A written and/or a graphic solution, to scale, is
required in cases where clarification of coordination issues is involved, for example;
routing, clearances, and/or specific locations of work shown diagrammatically in Contract
Documents.  If applicable, state the likely impact of the suggested resolution on Contract
Time or the Contract Sum.
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F. Attachments:  Include sketches, coordination drawings, descriptions, photos, submittals, and
other information necessary to substantiate the reason for the request.

G. RFI Log:  Prepare and maintain a tabular log of RFIs for the duration of the project.

1. Indicate current status of every RFI.  Update log promptly and on a regular basis.

2. Note dates of when each request is made, and when a response is received.

3. Highlight items requiring priority or expedited response.

4. Highlight items for which a timely response has not been received to date.

H. Review Time:  Architect will respond and return RFIs to Contractor within seven calendar days
of receipt.  For the purpose of establishing the start of the mandated response period, RFIs
received after 12:00 noon will be considered as having been received on the following regular
working day.

1. Response period may be shortened or lengthened for specific items, subject to mutual
agreement, and recorded in a timely manner in progress meeting minutes.

I. Responses:  Content of answered RFIs will not constitute in any manner a directive or
authorization to perform extra work or delay the project.  If in Contractor's belief it is likely to
lead to a change to Contract Sum or Contract Time, promptly issue a notice to this effect, and
follow up with an appropriate Change Order request to Owner.

1. Response may include a request for additional information, in which case the original RFI
will be deemed as having been answered, and an amended one is to be issued forthwith.
 Identify the amended RFI with an R suffix to the original number.

2. Do not extend applicability of a response to specific item to encompass other similar
conditions, unless specifically so noted in the response.

3. Upon receipt of a response, promptly review and distribute it to all affected parties, and
update the RFI Log.

4. Notify Architect within seven calendar days if an additional or corrected response is
required by submitting an amended version of the original RFI, identified as specified
above.

3.08 SUBMITTAL SCHEDULE

A. Submit to Architect for review a schedule for submittals in tabular format.

1. Submit at the same time as the preliminary schedule .
2. Coordinate with Contractor's construction schedule and schedule of values.

3. Format schedule to allow tracking of status of submittals throughout duration of
construction.

4. Arrange information to include scheduled date for initial submittal, specification number
and title, submittal category (for review or for information), description of item of work
covered, and role and name of subcontractor.

5. Account for time required for preparation, review, manufacturing, fabrication and delivery
when establishing submittal delivery and review deadline dates.

a. For assemblies, equipment, systems comprised of multiple components and/or
requiring detailed coordination with other work, allow for additional time to make
corrections or revisions to initial submittals, and time for their review.

3.09 SUBMITTALS FOR REVIEW

A. When the following are specified in individual sections, submit them for review:

1. Product data.

2. Shop drawings.

3. Samples for selection.

4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for compliance with
information given and the design concept expressed in Contract Documents.

C. Samples will be reviewed for aesthetic, color, or finish selection.

D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES
article below and for record documents purposes described in Section 01 78 00 - Closeout
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Submittals.

3.10 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:

1. Design data.

2. Certificates.

3. Test reports.

4. Inspection reports.

5. Manufacturer's instructions.

6. Manufacturer's field reports.

7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.

3.11 SUBMITTALS FOR PROJECT CLOSEOUT

A. Submit Correction Punch List for Substantial Completion.

B. Submit Final Correction Punch List for Substantial Completion.

C. When the following are specified in individual sections, submit them at project closeout in
compliance with requirements of Section 01 78 00 - Closeout Submittals:

1. Project record documents.

2. Operation and maintenance data.

3. Warranties.

4. Bonds.

5. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.

3.12 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up
file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.

B. Samples:  Submit the number specified in individual specification sections; one of which will be
retained by Architect.

1. After review, produce duplicates.

2. Retained samples will not be returned to Contractor unless specifically so stated.

3.13 SUBMITTAL PROCEDURES

A. General Requirements:

1. Use a single transmittal for related items.

2. Transmit using approved form.

a. Use Contractor's form, subject to prior approval by Architect.

3. Sequentially identify each item.  For revised submittals use original number and a
sequential numerical suffix.

4. Identify:  Project; Contractor; subcontractor or supplier; pertinent drawing and detail
number; and specification section number and article/paragraph, as appropriate on each
copy.

5. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of
products required, field dimensions, adjacent construction work, and coordination of
information is in accordance with the requirements of the work and Contract Documents.

a. Submittals from sources other than the Contractor, or without Contractor's stamp will
not be acknowledged, reviewed, or returned.

6. Deliver each submittal on date noted in submittal schedule, unless an earlier date has
been agreed to by all affected parties, and is of the benefit to the project.

a. Deliver submittals to Architect at business address.

7. Schedule submittals to expedite the Project, and coordinate submission of related items.

a. For each submittal for review, allow 15 days excluding delivery time to and from the
Contractor.
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b. For sequential reviews involving Architect's consultants, Owner, or another affected
party, allow an additional 7 days.

c. For sequential reviews involving approval from authorities having jurisdiction (AHJ), in
addition to Architect's approval, allow an additional 30 days.

8. Identify variations from Contract Documents and product or system limitations that may be
detrimental to successful performance of the completed work.

9. Provide space for Contractor and Architect review stamps.

10. When revised for resubmission, identify all changes made since previous submission.

11. Distribute reviewed submittals.  Instruct parties to promptly report inability to comply with
requirements.

12. Incomplete submittals will not be reviewed, unless they are partial submittals for distinct
portion(s) of the work, and have received prior approval for their use.

13. Submittals not requested will not be recognized or processed.

B. Product Data Procedures:

1. Submit only information required by individual specification sections.

2. Collect required information into a single submittal.

3. Do not submit (Material) Safety Data Sheets for materials or products.

C. Shop Drawing Procedures:

1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting
Contract Documents and coordinating related work.

2. Do not reproduce Contract Documents to create shop drawings.

3. Generic, non-project-specific information submitted as shop drawings do not meet the
requirements for shop drawings.

D. Samples Procedures:

1. Transmit related items together as single package.

2. Identify each item to allow review for applicability in relation to shop drawings showing
installation locations.

3.14 SUBMITTAL REVIEW

A. Submittals for Review:  Architect will review each submittal, and approve, or take other
appropriate action.

B. Submittals for Information:  Architect will acknowledge receipt and review.  See below for
actions to be taken.

C. Architect's actions will be reflected by marking each returned submittal using virtual stamp on
electronic submittals.

D. Architect's and consultants' actions on items submitted for review:

1. Authorizing purchasing, fabrication, delivery, and installation:

a. "Approved", or language with same legal meaning.

b. "Approved as Noted, Resubmission not required", or language with same legal
meaning.

1) At Contractor's option, submit corrected item, with review notations
acknowledged and incorporated.

c. "Approved as Noted, Resubmit for Record", or language with same legal meaning.

2. Not Authorizing fabrication, delivery, and installation:

E. Architect's and consultants' actions on items submitted for information:

1. Items for which no action was taken:

a. "Received" -  to notify the Contractor that the submittal has been received for record
only.

2. Items for which action was taken:

a. "Reviewed" - no further action is required from Contractor.

END OF SECTION
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SECTION 01 31 00 – COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract including General and Supplementary 

Conditions and other Division 1 Specification Sections apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations 

on Projects including, but not limited to, the following: 

1. Coordination Drawings. 

2. Administrative and supervisory personnel. 

3. Project meetings. 

B. Each Contractor shall participate in coordination requirements.  Certain areas of 

responsibility will be assigned to a specific Contractor. 

C. Related Sections include the following: 

1. Division 1, Section 01 32 00.10 "Schedules" for preparing and submitting 

Contractor's Construction Schedule. 

2. Articles 1.8.B and 1.8.C of Section 007213 "General Conditions" for 

coordinating meetings onsite. 

3. Article 5.4.H of Section 007213 "General Conditions" for coordinating Closeout 

of the Contract. 

1.3 COORDINATION 

A. Coordination:  Coordinate construction operations included in different Sections of the 

Specifications to ensure efficient and orderly installation of each part of the Work.  

Coordinate construction operations included in different Sections, which depend on each 

other for proper installation, connection, and operation. 

B. Coordination:  Each Contractor shall coordinate its construction operations with those of 

other contractors and entities to ensure efficient and orderly installation of each part of 

the Work.  Each Contractor shall coordinate its operations with operations included in 

different Sections that depend on each other for proper installation, connection, and 

operation. 

1. Schedule construction operations in sequence required to obtain the 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 with other Contractors to ensure 

maximum accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
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4. Where availability of space is limited, coordinate installation of different 

components to ensure maximum performance and accessibility for required 

maintenance, service, and repair of all components including mechanical and 

electrical. 

C. Prepare memoranda for distribution to each party involved outlining special procedures 

required for coordination.  Include such items as required notices, reports, and list of 

attendees at meetings. 

1. Prepare similar memoranda for Owner and separate Contractors if coordination 

of their Work is required. 

D. Administrative Procedures:  Coordinate scheduling and timing of required administrative 

procedures with other construction activities and activities of other Contractors to avoid 

conflicts and to ensure orderly progress of the Work.  Such 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. Startup and adjustment of systems. 

8. Project Closeout activities. 

E. Conservation:  Coordinate construction activities to ensure that operations are carried out 

with consideration given to conservation of energy, water, and materials. 

1. Salvage materials and equipment involved in performance of, but not actually 

incorporated into, the Work.  Refer to other Sections for disposition of salvaged 

materials that are designated as Owner's property. 

1.4 SUBMITTALS 

A. Coordination Drawings:  Prepare Coordination Drawings if limited space availability 

necessitates maximum utilization of space for efficient installation of different 

components or if coordination is required for installation of products and materials 

fabricated by separate entities. 

B. Key Personnel Names:  Within fifteen (15) work 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 and office telephone numbers.  Provide 

names, addresses, and telephone numbers of individuals assigned as standbys 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. 
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1.5 PROJECT MEETINGS 

A. The Owner’s Construction Representative will schedule a Pre-Construction Meeting prior 

to beginning of construction.  The date, time, and exact place of this meeting will be 

determined after Contract Award and notification of all interested parties.  The 

Contractor shall arrange to have the Job Superintendent and all prime Subcontractors 

present at the meeting.  During the Pre-Construction Meeting, the construction 

procedures and information necessary for submitting payment requests will be discussed 

and materials distributed along with any other pertinent information. 

1. Minutes:  Designer will record and distribute meeting minutes. 

B. Progress Meetings:  The Owner’s Construction Representative will conduct Monthly 

Progress Meetings as stated in Articles 1.8.B and 1.8.C of Section 007213 “General 

Conditions”. 

1. Minutes:  Designer will record and distribute to Contractor the meeting minutes. 

C. Preinstallation Conferences:  Contractor shall conduct a preinstallation conference at 

Project site before each construction activity that requires coordination with other 

construction. 

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 Designer and Construction Representative of scheduled 

meeting dates. 

2. Agenda:  Review progress of other construction activities and preparations for 

the particular activity under consideration including requirements for the 

following: 

a. Contract Documents 

b. Options 

c. Related RFIs 

d. Related Change Orders 

e. Purchases 

f. Deliveries 

g. Submittals 

h. Review of mockups 

i. Possible conflicts 

j. Compatibility problems 

k. Time schedules 

l. Weather limitations 

m. Manufacturer's written recommendations 

n. Warranty requirements 
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o. Compatibility of materials 

p. Acceptability of substrates 

q. Temporary facilities and controls 

r. Space and access limitations 

s. Regulations of authorities having jurisdiction 

t. Testing and inspecting requirements 

u. Installation procedures 

v. Coordination with other Work 

w. Required performance results 

x. Protection of adjacent Work 

y. Protection of construction and personnel 

3. Contractor shall record significant conference discussions, agreements, and 

disagreements including required corrective measures and actions. 

4. Reporting:  Distribute minutes of the meeting to each party present and to parties 

who should have been present. 

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. Revise paragraph below if Project requires holding progress meetings at different 

intervals.  Insert special intervals such as "every third Tuesday" to suit special 

circumstances. 

7. Project name 

8. Name and address of Contractor 

9. Name and address of Designer 

10. RFI number including RFIs that were dropped and not submitted 

11. RFI description 

12. Date the RFI was submitted 

13. Date Designer's response was received 

14. Identification of related DSI or Proposal Request, as appropriate 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION  01 31 00 
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SECTION 01 31 15 - PROJECT MANAGEMENT COMMUNICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract including General and Supplementary 

Conditions, Bid Form, and other Division 1 Specification Sections apply to this Section.  

B. Division 1, Section 01 33 00 - Submittals 

C. Division 1, Section 01 26 00 – Contract Modification Procedures 

1.2 SUMMARY 

A. Project Management Communications: The Contractor shall use the Internet web based 

project management communications tool, E-Builder® ASP software, and protocols 

included in that software during this project. The use of project management 

communications as herein described does not replace or change any contractual 

responsibilities of the participants.  

1. Project management communications is available through E-Builder® as provided 

by "e-Builder®" in the form and manner required by the Owner. 

2. The project communications database is on-line and fully functional. User 

registration, electronic and computer equipment, and Internet connections are the 

responsibility of each project participant. The sharing of user accounts is 

prohibited 

B. Support: E-Builder® will provide on-going support through on-line help files. 

C. Copyrights and Ownership: Nothing in this specification or the subsequent 

communications supersedes the parties’ obligations and rights for copyright or 

document ownership as established by the Contract Documents. The use of CAD files, 

processes or design information distributed in this system is intended only for the 

project specified herein. 

D. Purpose: The intent of using E-Builder® is to improve project work efforts by 

promoting timely initial communications and responses.  Secondly, to reduce the 

number of paper documents while providing improved record keeping by creation of 

electronic document files 

E. Authorized Users: Access to the web site will be by individuals who are authorized 

users. 
1. Individuals shall complete the E-Builder New Company/User Request Form located at 

the following web site: https://oa.mo.gov/facilities/vendor-links/contractor-forms.  

https://oa.mo.gov/facilities/vendor-links/contractor-forms


CONSTRUCT BELLEFONTAINE READINESS CENTER                                 Oculus Project No. 162-21 

Project No. T2150-01                                                                                                         Bidding Documents  

NGB No. PN290179                                                                                                                      May 3, 2024 

 

PROJECT MANAGEMENT COMMUNICATIONS 01 31 15 - 2 

03/20 (EB) 

Completed forms shall be emailed to the following email address: OA.FMDCE-

BuilderSupport@oa.mo.gov.  

2. Authorized users will be contacted directly and assigned a temporary user 

password. 

3. Individuals shall be responsible for the proper use of their passwords and access 

to data as agents of the company in which they are employed. 

F. Administrative Users: Administrative users have access and control of user licenses and 

all posted items. DO NOT POST PRIVATE OR YOUR COMPANY CONFIDENTIAL 

ITEMS IN THE DATABASE! Improper or abusive language toward any party or 

repeated posting of items intended to deceive or disrupt the work of the project will not 

be tolerated and will result in deletion of the offensive items and revocation of user 

license at the sole discretion of the Administrative User(s).  

G. Communications: The use of fax, email and courier communication for this project is 

discouraged in favor of using E-Builder® to send messages. Communication functions 

are as follows: 

1. Document Integrity and Revisions: 

a. Documents, comments, drawings and other records posted to the system 

shall remain for the project record.  The authorship time and date shall be 

recorded for each document submitted to the system. Submitting a new 

document or record with a unique ID, authorship, and time stamp shall be 

the method used to make modifications or corrections. 

b. The system shall make it easy to identify revised or superseded documents 

and their predecessors. 

c. Server or Client side software enhancements during the life of the project 

shall not alter or restrict the content of data published by the system.  

System upgrades shall not affect access to older documents or software. 

2. Document Security: 

a. The system shall provide a method for communication of documents.  

Documents shall allow security group assignment to respect the contractual 

parties communication except for Administrative Users. DO NOT POST 

PRIVATE OR YOUR COMPANY CONFIDENTIAL ITEMS IN THE 

DATABASE! 

3. Document Integration: 

a. Documents of various types shall be logically related to one another and 

discoverable.  For example, requests for information, daily field reports, 

supplemental sketches and photographs shall be capable of reference as 

related records. 

4. Reporting: 

a. The system shall be capable of generating reports for work in progress, and 

logs for each document type. Summary reports generated by the system 

shall be available for team members. 

5. Notifications and Distribution: 

a. Document distribution to project members shall be accomplished both 

within the extranet system and via email as appropriate.  Project document 

mailto:OA.FMDCE-BuilderSupport@oa.mo.gov
mailto:OA.FMDCE-BuilderSupport@oa.mo.gov
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distribution to parties outside of the project communication system shall be 

accomplished by secure email of outgoing documents and attachments, 

readable by a standard email client.   

6. Required Document Types: 

a. RFI, Request for Information. 

b. Submittals, including record numbering by drawing and specification 

section. 

c. Transmittals, including record of documents and materials delivered in hard 

copy. 

d. Meeting Minutes. 

e. Application for Payments (Draft or Pencil). 

f. Review Comments. 

g. Field Reports. 

h. Construction Photographs. 

i. Drawings. 

j. Supplemental Sketches. 

k. Schedules. 

l. Specifications. 

m. Request for Proposals 

n. Designer’s Supplemental Instructions 

o. Punch Lists 

H. Record Keeping: Except for paper documents, which require original signatures and 

large format documents (greater than 8½ x 11 inches), all other 8½ x 11 inches 

documents shall be submitted by transmission in electronic form to the E-Builder® web 

site by licensed users. 

a. The Owner and his representatives, the Designer and his consultants, and 

the Contractor and his Sub Contractors and suppliers at every tier shall 

respond to documents received in electronic form on the web site, and 

consider them as if received in paper document form. 

b. The Owner and his representatives, the Designer and his consultants, and 

the Contractor and his Sub Contractors and suppliers at every tier reserves 

the right to and shall reply or respond by transmissions in electronic form 

on the web site to documents actually received in paper document form. 

c. The Owner and his representatives, the Designer and his consultants, and 

the Contractor and his Sub Contractors and suppliers at every tier reserves 

the right to and shall copy any paper document into electronic form and 

make same available on the web site.  

I. Minimum Equipment and Internet Connection: In addition to other requirements 

specified in this Section, the Owner and his representatives, the Construction Manager 

and his representatives, the Architect and his consultants, and the Contractor and his 

sub-contractors and suppliers at every tier required to have a user license(s) shall be 

responsible for the following:  
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1. Providing suitable computer systems for each licensed user at the users normal 

work location1 with high-speed Internet access, i.e. DSL, local cable company's 

Internet connection, or T1 connection.  

2. Each of the above referenced computer systems shall have the following 

minimum system2 and software requirements: 

a. Desktop configuration (Laptop configurations are similar and should be 

equal to or exceed desktop system.) 
1) Operating System: Windows XP or newer 

2) Internet Browser: Internet Explorer 6.01SP2+ (Recommend IE7.0+) 

3) Minimum Recommend Connection Speed: 256K or above 

4) Processor Speed: 1 Gigahertz and above 

5) RAM: 512 mb 

6) Operating system and software shall be properly licensed. 

7) Internet Explorer version 7 (current version is a free distribution for 

download). This specification is not intended to restrict the host server or 

client computers provided that industry standard HTTP clients may access 

the published content. 

8) Adobe Acrobat Reader (current version is a free distribution for 

download). 

9) Users should have the standard Microsoft Office Suite (current 

version must be purchased) or the equivalent. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 -  EXECUTION (Not Applicable.) 

END OF SECTION 01 31 15 
 

 
1 The normal work location is the place where the user is assigned for more than one-half of his time working on this 

project.  
2 The minimum system herein will not be sufficient for many tasks and may not be able to process all documents 

and files stored in the E-Builder® Documents area. 
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SECTION 01 32 00.10 – SCHEDULES – CRITICAL PATH METHOD (CPM) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract including General and Supplementary

Conditions, Bid Form, and other Division 1 Specification Sections apply to this Section.

1.2 CONSTRUCTION PROGRESS SCHEDULE – CRITICAL PATH METHOD (CPM) 

A. This Section includes administrative and procedural requirements for the Critical Path

Method (CPM) of scheduling and reporting progress of the Work.

1. Refer to the General Conditions and the Agreement for definitions and specified

dates of Contract Time.

2. Due to the scheduling sensitivity of this Project and the need for the Owner to

closely monitor all levels of activity, the following personnel and reporting

requirements are mandatory.

B. CPM Definitions

1. Critical Path Method (CPM):  A method of planning and scheduling a

construction project where activities are arranged based on activity relationships

and network calculations determine when activities can be performed and the

critical path of the Project.

2. Critical Path:  The longest continuous chain of activities through the network

schedule that establishes the minimum overall project duration.

3. Network Diagram:  A graphic diagram of a network schedule, showing the

activities and activity relationships.

4. Activity:  A discrete part of a project than can be identified for planning,

scheduling, monitoring, and controlling the construction project.  Activities

included in a construction schedule consume time and resources.

a. Critical activities are activities on the critical path.

b. Predecessor activity is an activity that must be completed before a given

activity can be started.

5. Event:  An event is the starting or ending point of an activity.

6. Milestone:  A key or critical point in time for reference or measurement.

7. Float or Slack Time:  The measure of leeway in activity performance.

Accumulative float time is not for the exclusive use or benefit of the Owner or

Contractor, but is a project resource available to both parties as needed to meet

contract milestones and the completion date.

a. Free float is the amount of time an activity can be delayed without

adversely affecting the early start of the following activity.

b. Total float is the measure of leeway in starting or completing an activity

without adversely affecting the planned project completion date.
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8. Inclement Weather:  Adverse weather conditions affecting the critical path. 

C. CPM Quality Assurance 

1. The Owner’s Consultant shall assist in planning, evaluating, and reporting by 

CPM Scheduling. 

2. The Contractor is responsible for developing its own schedule logic and activities 

with appropriate duration, restraints and relationships.  All information must be 

acceptable and compatible with the Owner’s needs.  All target, completion, and 

milestone dates generated must be acceptable to the Owner and meet the 

requirements of the Contract Documents including the Statement of Work in the 

Agreement. 

3. The Owner reserves the right to reject any schedule or report that fails to reflect 

timely completion of the Project, or any intermediate milestone, or otherwise 

indicates unrealistic performance.  Failure of the Contractor to deliver 

satisfactory schedules or reports to the Owner may result in temporary 

suspension of progress payments at the Owner’s sole discretion. 

1.3 PROJECT INSPECTION 

A. The Owner will designate the time for a regular monthly update inspection at which time 

representatives of the Owner, Designer, and Contractor will inspect the Project and agree 

on progress of all activities.  The information so obtained may be the basis for the 

Contractor’s monthly schedule update. 

1.4 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 

information concerning events at Project site: 

1. List of subcontractors at Project site 

2. List of separate contractors at Project site 

3. Approximate count of personnel at Project site 

4. Equipment at Project site 

5. Material deliveries 

6. High and low temperatures and general weather conditions 

7. Accidents 

8. Meetings and significant decisions 

9. Unusual events (refer to 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 

14. Change Orders received and implemented 
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15. Services connected and disconnected 

16. Equipment or system tests and startups 

17. Partial Completions and Occupancies 

18. Substantial Completions authorized 

PART 2 - PRODUCTS 

2.1 HARDWARE – Reserved 

2.2 CPM SCHEDULING SOFTWARE 

A. The Contractor will use Primavera Project Planner (P6) or other approved scheduling 

software. 

2.3 CPM SCHEDULING PERSONNEL 

A. The Contractor is to designate a person who will have all scheduling responsibilities for 

this Work.  That individual must have had previous scheduling responsibilities on similar 

construction projects.  The Contractor shall submit the resume of the designated person 

for approval by Owner prior to the Notice to Proceed. 

B. The Owner will designate the time and location for regular Monthly Progress Meetings.  

The Contractor is required to attend these Meetings.  Current schedule, job progress, 

delays, projections, problem issues, alternatives, and applications for payment will be 

among the priority items addressed in detail at these meetings. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PROGRESS SCHEDULE – CRITICAL PATH METHOD (CPM) 

A. Preliminary Schedule: 

1. The Contractor's Preliminary CPM Schedule including Schedule of Values shall 

be submitted before the first pay application is approved. The preliminary 

network diagram shall outline activities for the first (60) days of construction.  

Include a skeleton diagram for the remainder of the Work with the preliminary 

diagram.  This schedule will be the basis for pay applications for the first (60) 

days. 

a. Include each significant construction activity.  Coordinate each activity 

in the network with other activities.  Schedule each construction activity 

in proper sequence. 

b. Include an activity showing the contract weather allowance time – if any. 

c. Indicate completion of the Work on the date established for Substantial 

Completion. 

d. A tabular activity list. 
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e. In addition to submitting paper copies of schedule reports, updates, and 

plots, the Contractor shall submit all diskettes containing all required 

schedule information. 

2. Cash Requirement Prediction:  With submittal of the preliminary network 

diagram, include a preliminary cash requirement prediction based on indicated 

activities. 

3. Distribution:  Distribute the preliminary network diagram to parties involved in 

construction activities that are scheduled early, including the Designer and the 

Owner. 

B. Schedule Submittals: 

1. In preparing the CPM Schedule, the Contractor shall include procurement, 

submittal, approval, fabrication, and delivery activities for review and approval 

by the Owner. 

2. Submittal and Distribution:  Submit (3) copies of the initial issue of the 

tabulations and network for acceptance.  When authorized, distribute copies to 

the Designer, Owner's CPM Consultant, and the Owner, separate Contractors, 

subcontractors, and suppliers or fabricators, and others identified by the 

Contractor with a need-to-know schedule responsibility. 

a. Post copies in the Project meeting rooms and temporary field offices. 

b. 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 the performance of construction activities. 

c. Submit copies of each computer-produced report to the Designer. 

3. Schedule Updating:  Revise the Schedule within five (5) working days after each 

meeting or other activity, where revisions have been recognized or made.  Issue 

the updated Schedule concurrently with the report of each project meeting. 

a. Weekly:  On a weekly basis, the current detailed construction schedule 

(Three Week Look Ahead Schedule) shall be provided by the Contractor, 

at the request of the Owner.  This information shall include a brief 

written report describing activities begun or finished, during the 

preceding week and a projection of all activities to be started or finished 

in the next three weeks. 

b. Monthly:  Each month, the Contractor shall provide current, detailed 

construction schedule information consisting of certified tabular data and 

summaries, which show all changes to the schedule which have occurred 

since the previous submission of schedule information and indicates 

progress of each activity and shown completion dates.  The submittal 

shall include major changes in scope, logic changes, activities modified 

since previous update, identification of any slippage, revised projections 

due to changes, out-of-sequence progress, and other identifiable changes. 

4. In the event a revised detailed schedule is not acceptable to the Owner, the 

Schedule shall be revised within five (5) working days by the Contractor until it 

is found acceptable by the Owner. 
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5. The Contractor shall submit an updated schedule to CPM Consultant a minimum 

of five (5) working days prior to the scheduled Monthly Progress Meeting. 

6. In the event that the Contractor fails to provide the required Schedules, reports, 

or updates noted above, in a timely manner, the Owner shall have the right to 

withhold all progress payments until such time as acceptable scheduling 

documentation is received. 

7. Following each update, the Contractor shall distribute copies of the updated 

schedule to subcontractors, designer, and Owner. 

C. Schedule Requirements: 

1. Within (30) days after approval of the proposed preliminary network diagram, 

the Contractor shall submit draft of proposed complete network diagram for 

review.  Upon request, include written certification that major subcontractors 

have reviewed and accepted the proposed schedule. 

2. Within (15) days after joint review of proposed complete network diagram, 

submit final complete network diagram.  The Owner anticipates a final base line 

schedule acceptable to the CPM Consultant within (90) days from Contractor's 

Notice to Proceed. 

3. All relevant data is to be acquired and processed and reports prepared and 

submitted by the person designated to be responsible for the Project Schedule. 

4. The scheduled logic for the Work shall be developed by the Contractor and 

approved by the Owner, along with established duration for each activity.  

Activity numbers shall be based on a reasonable, rational system for 

identification purposes.  As a minimum, along with the activity numbers, include 

the building/area and type of work by trade and subcontractor company activity 

codes. 

5. Participate in joint review and evaluation of network diagrams and analysis with 

Owner, Owner's CPM Consultant, and Designer at each submittal above. 

a. Following joint review of the final completion network diagram, 

distribute copies of the schedule to subcontractors, suppliers, designer, 

and Owner. 

6. The detailed construction schedule submitted by the Contractor shall reflect 

complete sequence of construction by activity including: 

a. Procurement and delivery dates for long lead items 

b. Contractual milestone dates 

c. Dates for beginning and completion of each element of construction 

d. Disruptions and shutdowns due to other operations, facilities, functions, 

or testing agencies' activities 

e. Planned periods of inactivity on the project 

f. Anticipated periods of overtime or shift work 

g. Dates for installation and testing of all equipment 

h. Cleanup 



 

 

CONSTRUCT BELLEFONTAINE READINESS CENTER       Oculus Project No. 162-21 

Project No. T2150-01      Bidding Documents 

NGB No. PN290179           May 3, 2024  
 

SCHEDULE - CPM 01 32 00.10 - 6 

i. Contract startup and closeout 

7. Identify work for separate buildings or areas and other logically grouped 

activities. 

8. The schedule is to show projected percentage of completion for each item of 

work as of the last day of each month.  Each item of work shall be cost loaded. 

9. Provide special schedules to define critical portions of the entire schedule as 

requested by Owner. 

10. Incorporate the procurement submittal schedule. 

a. Discrete activities shall be separated by trade or other category as 

requested by the Owner and separate activities shall be assigned activity 

numbers for use and monitoring. 

b. Separate activities shall be reflected in a level of detail such that no 

activity shall be of greater duration than (15) days.  Specific exceptions 

must be requested in writing. 

11. Provide recovery plan to complete the project within the contract completion 

time as requested by Owner. 

12. The schedule activities shall be cost loaded per the schedule of values and will be 

used as the basis for the Contractor's monthly pay applications including: 

a. Milestone and zero duration activities shall not be dollar loaded. 

b. The dollar value for each activity will be the cost including labor, 

materials, equipment, and pro rata contribution to overhead and profit.  

The Contractor shall make the sum of all activity costs equal to the total 

Contract sum. 

c. The Contractor shall provide a “General Conditions” activity which shall 

include all Contractor jobsite costs.  This activity cost shall be distributed 

evenly for the entire duration of the Contract.  The Contractor shall 

furnish a detailed listing to the Owner of the items and their associated 

costs included in this activity. 

d. Separate activities should be shown for mobilization and demobilization.  

These should be equal cost amounts. 

e. “Front-end” dollar loading of construction activities will not be allowed. 

13. Change Orders that extend the Contract Completion Date shall be shown as a 

new activity.  This schedule impact shall be submitted with the Change Order 

proposal showing float used and/or impact on the critical path. 

14. If a Change Order results in a compensable time extension, the daily General 

Condition rate defined above will be used.  It will be added to the Change Order 

and will be excluded from overhead and profit markup as allowed by the General 

Conditions. 

a. Any additional General Condition monies associated with the approved 

additional time will be added on a daily basis to the end of the project.  

The additional time granted per the change order shall also be added to 

the end of the latest approved contract completion date.  These additional 
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General Condition monies shall be held by the Owner and not paid to the 

Contractor until the project’s original contract time has been exceeded. 

b. If the Owner grants the Contractor Substantial Completion prior to the 

most current Contract Completion date, then for any and all contract days 

remaining beyond the date of Substantial Completion, the Contractor and 

Owner shall share on a 50% - 50% basis, all previously approved 

extended daily General Conditions costs. 

c. If the change warrants a reduction in contract time, for any reason, then 

the Owner shall deduct as part of the change 50% of the applicable pro 

rata share of the General Conditions monies as shown in the Schedule of 

Values. 

D. Reporting: 

1. Contractor reports shall include monthly updates, and as requested by Owner, 

revised network logic diagrams, and activity lists.  The monthly updates may be 

accompanied by certificates that all data submitted is complete and current (See 

sample at end of this Section). 

2. Contractor network diagrams shall legibly show the order and interdependence of 

activities, and the sequence in which the work is to be accomplished as planned 

by the Contractor.  Networks shall be drawn on 24" by 36" or 11" by 17" sized 

sheets, as directed by Owner, with title, match data, and date of latest version on 

each sheet. 

3. Tabular Activity Lists shall be provided and shall show one activity per line 

along with appropriate data for the purpose intended including various 

combinations of the following: 

a. Activity ID number 

b. Activity description 

c. Preceding and succeeding activities and descriptions 

d. Original duration (in working days) 

e. Remaining duration (in working days) 

f. Percent complete 

g. Earliest start date (by calendar date) 

h. Earliest finish date (by calendar date) 

i. Latest start date (by calendar date) 

j. Latest finish date (by calendar date) 

4. Narrative:  A written narrative shall be required by Owner under the following 

circumstances: 

a. Added, deleted, or changed activities including logic and budget changes 

b. To explain out-of-sequence progress 

c. To detail procurement/delivery problems 
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d. To describe recovery plans, if the Contractor fails to maintain its

schedule

e. To explain any schedule item which requires clarification as directed by

the Owner

3.2 SCHEDULE OF SUBMITTALS 

A. Tabulation of Submittals:  With submittal of the preliminary network diagram, include a

tabulation by date of submittals required during the first (90) days of construction.  List

those required to maintain orderly progress of the Work and those required early because

of long lead-time for manufacture or fabrication.

B. Upon acceptance of the CPM Construction Progress Schedule, prepare, and submit a

complete schedule of submittals.  Coordinate the submittal schedule with Section 013300

SUBMITTALS, the approved Construction Progress Schedule, list of subcontracts,

Schedule of Values and the list of products.

C. Prepare the schedule in chronological order.  Provide the following information:

1. Scheduled date for the first submittal

2. Related Section number

3. Submittal category

4. Name of the subcontractor

5. Description of the part of the Work covered

6. Scheduled date for resubmittal

7. Scheduled date for the Designer's final release or approval

D. Distribution:  Following the Designer's response to the initial submittal schedule, print,

and distribute copies to the Designer, Owner, Subcontractors, and other parties required

to comply with submittal dates indicated.

1. Post copies in the Project meeting room and temporary field office.

2. When revisions are made, distribute to the same parties and post in the same

locations.  Delete parties from distribution when they have completed their

assigned part of the Work and are no longer involved in construction activities.

E. Schedule Updating:  Revise the schedule after each meeting or other activity where

revisions have been recognized or made.  Issue the updated schedule concurrently with

the report of each meeting.

3.3 SCHEDULE OF INSPECTIONS AND TESTS 

A. Upon acceptance of the CPM Construction Progress Schedule, prepare and submit within

(15) working days a complete schedule of inspections, tests, and similar services required

by the Contract Documents.

B. Form:  The schedule shall be in tabular form and shall include, but not be limited to, the

following:
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1. Specification Section number

2. Description of the test

3. Identification of applicable standards

4. Identification of test methods

5. Number of tests required

6. Time schedule or time span for tests

7. Entity responsible for performing tests

8. Requirements for taking samples

9. Unique characteristics of each service

C. Distribution:  Distribute the schedule to the Owner, Designer, and each party involved in

performance of portions of the Work where inspections and tests are required.

END OF SECTION  01 32 00.10 

3.4 SUBMITTAL PROCEDURES

      A.      The Contractor shall submit to the Designer, within ten (10) working days following the Notice to                                                                                                                  
Proceed, a Progress Schedule including Schedule of Values showing the rate of progress the Contractor agrees to 
maintain and the order in which he proposed to carry out the various phases of Work.  No payments shall be made 
to the Contractor until the Progress Schedule has been approved by the Owner.
 1. The Schedule of Values must have the following line items included with the value of the item as                            
indicated below:
  a. O&M’s (Owner’s Manual)
   1) $1,000,000.00 (One million) and under – 2% of the total contract amount
   2) Over $1,000,000.00 (One million) – 1% of the total contract amount
 b. Close Out Documents
   1) $1,000,000.00 (One million) and under – 2% of the total contract amount
   2) Over $1,000,000.00 (One million) – 1% of the total contract amount
 c. General Conditions
   1) No more than 10%
     B. The Contractor shall submit an updated Schedule for presentation at each Monthly Progress Meeting.  
The Schedule shall be updated by the Contractor as necessary to reflect the current Schedule and its relationship 
to the original Schedule.  The updated Schedule shall reflect any changes in the logic, sequence, durations, or 
completion date.  Payments to the Contractor shall be suspended if the Progress Schedule is not adequately 
updated to reflect actual conditions.
     C. The Contractor shall submit Progress Schedules to Subcontractors to permit coordinating their Progress 
Schedules to the general construction Work.  The Contractor shall coordinate preparation and processing of 
Schedules and reports with performance of other construction activities.
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SECTION 013300 – SUBMITTALS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract including General and Supplementary 
Conditions, Bid Form, and other Division 1 Specification Sections apply to this Section. 

B. Division 1, Section 013115 “Project Management Communications” for administrative 
requirements for communications. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for submittals required 
for performance of the Work including the following: 

1. Shop Drawings 

2. Product Data 

3. Samples 

4. Quality Assurance Submittals 

5. Construction Photographs 

6. Operating and Maintenance Manuals 

7. Warranties 

B. Administrative Submittals:  Refer to General and Supplementary Conditions other 
applicable Division 1 Sections and other Contract Documents for requirements for 
administrative submittals.  Such submittals include, but are not limited to, the following: 

1. Construction Progress Schedule including Schedule of Values 

2. Performance and Payment Bonds 

3. Insurance Certificates 

4. Applications for Payment 

5. Certified Payroll Reports 

6. Partial and Final Receipt of Payment and Release Forms 

7. Affidavit – Compliance with Prevailing Wage Law 

8. Record Drawings 

9. Notifications, Permits, etc. 

C. The Contractor is obliged and responsible to check all shop drawings and schedules to 
assure compliance with contract plans and specifications.  The Contractor is responsible 
for the content of the shop drawings and coordination with other contract work.  Shop 
drawings and schedules shall indicate, in detail, all parts of an Item or Work including 
erection and setting instructions and integration with the Work of other trades. 
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D. The Contractor shall at all times make a copy, of all approved submittals, available on 
site to the Construction Representative. 

1.3 SUBMITTAL PROCEDURES 

A. The Contractor shall comply with the General and Supplementary Conditions and other 
applicable sections of the Contract Documents.  The Contractor shall submit, with such 
promptness as to cause no delay in his work or in that of any other contractors, all 
required submittals indicated in Part 3.1 of this section and elsewhere in the Contract 
Documents.  Coordinate preparation and processing of submittals with performance of 
construction activities.  Transmit each submittal sufficiently in advance of performance 
of related construction activities to avoid delay. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related elements of the 
Work so processing will not be delayed by the need to review submittals 
concurrently for coordination. 

a. The Designer reserves the right to withhold action on a submittal 
requiring coordination with other submittals until all related submittals 
are received. 

B. Each drawing and/or series of drawings submitted must be accompanied by a letter of 
transmittal giving a list of the titles and numbers of the drawings.  Each series shall be 
numbered consecutively for ready reference and each drawing shall be marked with the 
following information: 

1. Date of Submission 

2. Name of Project 

3. Location 

4. Section Number of Specification 

5. State Project Number 

6. Name of Submitting Contractor 

7. Name of Subcontractor 

8. Indicate if Item is submitted as specified or as a substitution 

1.4 SHOP DRAWINGS 

A. Comply with the General Conditions, Article 3.2. 

B. The Contractor shall submit newly prepared information drawn accurately to scale.  
Highlight, encircle, or otherwise indicate deviations from the Contract Documents.  Do 
not reproduce Contract Documents or copy standard information as the basis of Shop 
Drawings.  Standard information prepared without specific reference to the Project is not 
a Shop Drawing. 

C. Shop Drawings include fabrication and installation drawings, setting diagrams, schedules, 
patterns, templates, and similar drawings including the following information: 
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1. Dimensions 

2. Identification of products and materials included by sheet and detail number 

3. Compliance with specified standards 

4. Notation of coordination requirements 

5. Notation of dimensions established by field measurement 

6. Sheet Size:  Except for templates, patterns and similar full-size Drawings, submit 
Shop Drawings on sheets at least 8½”x11” but no larger than 36”x48”. 

1.5 PRODUCT DATA 

A. The Contractor shall comply with the General Conditions, Article 3.2. 

B. The Contractor shall collect Product Data into a single submittal for each element of 
construction or system.  Product Data includes printed information, such as 
manufacturer’s installation instructions, catalog cuts, standard color charts, roughing-in 
diagrams and templates, standard wiring diagrams, and performance curves. 

1. Mark each copy to show applicable choices and options.  Where printed Product 
Data includes information on several products that are not required, mark copies 
to indicate the applicable information including the following information: 

a. Manufacturer’s printed recommendations 

b. Compliance with Trade Association standards 

c. Compliance with recognized Testing Agency standards 

d. Application of Testing Agency labels and seals 

e. Notation of dimensions verified by field measurement 

f. Notation of coordination requirements 

2. Do not submit Product Data until compliance with requirements of the Contract 
Documents has been confirmed. 

1.6 SAMPLES 

A. The Contractor shall comply with the General Conditions, Article 3.2. 

B. The Contractor shall submit full-size, fully fabricated samples, cured and finished as 
specified, and physically identical with the material or product proposed.  Samples 
include partial sections of manufactured or fabricated components, cuts or containers of 
materials, color range sets, and swatches showing color, texture, and pattern. 

1. The Contractor shall mount or display samples in the manner to facilitate review 
of qualities indicated.  Prepare samples to match the Designer’s sample including 
the following: 

a. Specification Section number and reference 

b. Generic description of the Sample 

c. Sample source 

d. Product name or name of the Manufacturer 
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e. Compliance with recognized standards 

f. Availability and delivery time 

2. The Contractor shall submit samples for review of size, kind, color, pattern, and 
texture.  Submit samples for a final check of these characteristics with other 
elements and a comparison of these characteristics between the final submittal 
and the actual component as delivered and installed. 

a. Where variation in color, pattern, texture, or other characteristic is 
inherent in the material or product represented, submit at least three (3) 
multiple units that show approximate limits of the variations. 

b. Refer to other Specification Sections for requirements for samples that 
illustrate workmanship, fabrication techniques, details of assembly, 
connections, operation, and similar construction characteristics. 

c. Refer to other Sections for samples to be returned to the Contractor for 
incorporation in the Work.  Such samples must be undamaged at time of 
use.  On the transmittal, indicate special requests regarding disposition of 
sample submittals. 

d. Samples not incorporated into the Work, or otherwise designated as the 
Owner’s property, are the property of the Contractor and shall be 
removed from the site prior to Substantial Completion. 

3. Field samples are full-size examples erected onsite to illustrate finishes, coatings, 
or finish materials and to establish the Project standard. 

a. The Contractor shall comply with submittal requirements to the fullest 
extent possible.  The Contractor shall process transmittal forms to 
provide a record of activity. 

1.7 QUALITY ASSURANCE DOCUMENTS 

A. The Contractor shall comply with the General Conditions, Article 3.2 

B. The Contractor shall submit quality control submittals including design data, 
certifications, manufacturer’s instructions, manufacturer’s field reports, and other quality-
control submittals as required under other Sections of the Specifications. 

C. Certifications:  Where other Sections of the Specifications require certification that a 
product, material, or installation complies with specified requirements, submit a notarized 
certification from the Manufacturer certifying compliance with specified requirements. 

1. Signature:  Certification shall be signed by an officer of the Manufacturer or 
other individual authorized to contractually bind the Company. 

D. Inspection and Test Reports:  The Contractor shall submit the required inspection and test 
reports from independent testing agencies as specified in this Section and in other 
Sections of the Contract Documents. 

E. Construction Photographs:  The Contractor shall submit record construction photographs 
as specified in this Section and in other Sections of the Contract Documents. 
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1. The Contractor shall submit digital photographs.  The Construction 
Administrator shall determine the quantity and naming convention at the 
preconstruction meeting. 

2. The Contractor shall identify each photograph with project name, location, 
number, date, time, and orientation. 

3. The Contractor shall submit progress photographs monthly unless specified 
otherwise.  Photographs shall be taken one (1) week prior to submitting. 

4. The Contractor shall take four (4) site photographs from differing directions and 
a minimum of five (5) interior photographs indicating the relative progress of the 
Work. 

1.8 OPERATING AND MAINTENANCE MANUALS AND WARRANTIES 

A. The Contractor shall submit all required manufacturer’s operating instructions, 
maintenance/service manuals, and warranties in accordance with the General Conditions, 
Article 3.5, and Supplementary Conditions along with this and other Sections of the 
Contract Documents. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 REQUIRED SUBMITTALS 

A. Contractor shall submit the following information for materials and equipment to be provided 
under this contract. 

 

SPEC SECTION TITLE CATEGORY 

013200 Schedules Construction Schedule 
013200 Schedules Schedule of Values 
013200 Schedules List of Subcontractors 
013200 Schedules Major Material Suppliers 
013200 Master Operations and Maintenance Maual Operation / Maintenance 

Manual 
013329.02 Sustainable Design Reporting  Product Data 
013329.02 Sustainable Design Reporting  Certification 
013329.02 Sustainable Design Reporting  Product Data 
013513.10 Site Security and Health Requirements (OA) Product Data 
015000 Construction Facilities and Temporary Controls Product Data 
015639 Temporary Tree and Plant Protection Product Data 
015639 Temporary Tree and Plant Protection Shop Drawings 
015713 Temporary Erosion and Sediment Control Certification 
015713 Temporary Erosion and Sediment Control Test Report 
016116 Volatile Organic Compound (VOC) Content Restrictions Product Data 
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016116 Volatile Organic Compound (VOC) Content Restrictions Certification 
017419 Construction Waste Management and Disposal  Product Data 
017900 Demonstration and Training Product Data 
032000 Concrete Reinforcing Product Data 
032000 Concrete Reinforcing Shop Drawings 
033000 Cast-in-Place Concrete Product Data 
033000 Cast-in-Place Concrete Shop Drawings 
033560 Concrete Finishes Product Data 
042200 Concrete Unit Masonry Product Data 
042200 Concrete Unit Masonry Shop Drawings 
042200 Concrete Unit Masonry Product Data 
051200 structural steel framing Product Data 
051200 structural steel framing Shop Drawings 
052100 steel joist framing Product Data 
052100 steel joist framing Shop Drawings 
052100 steel joist framing Certification 
053100 steel decking Product Data 
053100 steel decking Shop Drawings 
055000 Metal Fabrications Shop Drawings 
055100 Metal Stairs Shop Drawings 
055100 Metal Stairs Product Data 
055133 Metal Ladders Shop Drawings 
055213 Pipe and Tube Railings  Shop Drawings 
061053 Miscellaneous Rough Carpentry  Product Data 
062000 Finish Carpentry  Product Data 
062000 Finish Carpentry  Shop Drawings 
071300 Sheet Waterproofing  Product Data 
071300 Sheet Waterproofing  Shop Drawings 
071900 Water Repellents Product Data 
071900 Water Repellents Mock up 
072100 Thermal Insulation  Product Data 
072163 Appied Insulative Coatings Product Data 
072700 Air Barriers Product Data 
074113 Metal Roof Panels  Product Data 
074113 Metal Roof Panels  Shop Drawings 
074113 Metal Roof Panels  Sample 
074213 Metal Wall Panels Product Data 
074213 Metal Wall Panels Shop Drawings 
074213 Metal Wall Panels Sample 
075400 Thermoplastic Membrane Roofing  Product Data 
075400 Thermoplastic Membrane Roofing  Shop Drawings 
076200 Sheet Metal Flashing and Trim Product Data 
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076200 Sheet Metal Flashing and Trim Shop Drawings 
076200 Sheet Metal Flashing and Trim Sample 
077200 Roof Accessories Product Data 
077200 Roof Accessories Shop Drawings 
078400 Firestopping Product Data 
079200 Joint Sealants Product Data 
079200 Joint Sealants Sample 
081113 Hollow Metal Doors and Frames Product Data 
081113 Hollow Metal Doors and Frames Shop Drawings 
081416 Flush Wood Doors Product Data 
081416 Flush Wood Doors Shop Drawings 
081416 Flush Wood Doors Sample 
083100 Access Doors and Panels Product Data 
083100 Access Doors and Panels Shop Drawings 
083313 Coiling Counter Doors Product Data 
083313 Coiling Counter Doors Shop Drawings 
083313 Coiling Counter Doors Sample 
083460 Vault Doors Product Data 
083460 Vault Doors Shop Drawings 
083613 Sectional Doors Product Data 
083613 Sectional Doors Shop Drawings 
083613 Sectional Doors Sample 
083800 Traffic Doors Product Data 
083800 Traffic Doors Shop Drawings 
083800 Traffic Doors Sample 
084313 Aluminum-Framed Storefronts Product Data 
084313 Aluminum-Framed Storefronts Shop Drawings 
087100 Door Hardware Product Data 
087100 Door Hardware Shop Drawings 
088000 Glazing Product Data 
088000 Glazing Certification 
090561 Common Work Results for Flooring Preparation Product Data 
092116 Gypsum Board Assemblies Product Data 
093000 Tiling Product Data 
093000 Tiling Sample 
095100 Acoustical Ceilings Product Data 
095100 Acoustical Ceilings Sample 
096500 Resilient Flooring Product Data 
096500 Resilient Flooring Sample 
096566 Resilient Athletic Flooring Product Data 
096566 Resilient Athletic Flooring Sample 
096700 Fluid-Applied Flooring Product Data 
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096700 Fluid-Applied Flooring Sample 
096813 Tile Carpeting Product Data 
096813 Tile Carpeting Sample 
098430 Sound-Absorbing Wall and Ceiling Units Product Data 
098430 Sound-Absorbing Wall and Ceiling Units Shop Drawings 
098430 Sound-Absorbing Wall and Ceiling Units Sample 
099113 Exterior Painting Product Data 
099113 Exterior Painting Sample 
099123 Interior Painting Product Data 
099123 Interior Painting Sample 
099300 Staining and Transparent Finishes Product Data 
099300 Staining and Transparent Finishes Mock up 
099600 High-Performance Coatings Product Data 
099600 High-Performance Coatings Sample 
101400 Signage Product Data 
101400 Signage Signage Schedule 
101400 Signage Sample 
101500 Video Display Systems Product Data 
102113.17 Phenolic Toilet Compartments Product Data 
102113.17 Phenolic Toilet Compartments Shop Drawings 
102213 Wire Mesh Partitions Product Data 
102213 Wire Mesh Partitions Shop Drawings 
102213 Interior Chain Link Fences and Gates Product Data 
102213 Interior Chain Link Fences and Gates Shop Drawings 
102239 Folding Panel Partitions Product Data 
102239 Folding Panel Partitions Design Data 
102239 Folding Panel Partitions Shop Drawings 
102239 Folding Panel Partitions Sample 
102600 Wall and Door Protection Product Data 
102600 Wall and Door Protection Shop Drawings 
102800 Toilet, Bath, and Laundry Accessories Product Data 
105113 Metal Lockers Product Data 
105113 Metal Lockers Shop Drawings 
105143 Wire Mesh Storage Lockers Product Data 
105143 Wire Mesh Storage Lockers Shop Drawings 
105613 Metal Storage Shelving Product Data 
105613 Metal Storage Shelving Test Report 
105613 Metal Storage Shelving Shop Drawings 
107500 Flagpoles Product Data 
107500 Flagpoles Shop Drawings 
111200 Parking Control Equipment Product Data 
111200 Parking Control Equipment Shop Drawings 
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111313 Loading Dock Bumpers Product Data 
111313 Loading Dock Bumpers Shop Drawings 
114000 Foodservice Equipment Product Data 
114000 Foodservice Equipment Shop Drawings 
118129 Facility Fall Protection Product Data 
118129 Facility Fall Protection Shop Drawings 
122400 Window Shades Product Data 
122400 Window Shades Shop Drawings 
122400 Window Shades Sample 
123200 Manufactured Wood Casework Product Data 
123200 Manufactured Wood Casework Shop Drawings 
123200 Manufactured Wood Casework Sample 
130542 Seismic Restraints Shop Drawings 
130542 Seismic Restraints Product Data 
142400 Hydraulic Elevators Product Data 
142400 Hydraulic Elevators Shop Drawings 
210500 Common Work Results for Fire Suppression Product Data 
210553 Identification for Fire-Suppression Piping and Equipment Product Data 
210553 Identification for Fire-Suppression Piping and Equipment Sample 
210553 Identification for Fire-Suppression Piping and Equipment Shop Drawings 
211119 Fire Department Connections Product Data 
211313 Wet-Pipe Sprinkler Systems Product Data 
211313 Wet-Pipe Sprinkler Systems Shop Drawings 
211313 Wet-Pipe Sprinkler Systems Certification 
220500 Basic Plumbing Materials & Methods Product Data 
220500 Basic Plumbing Materials & Methods Shop Drawings 
220523 Valves Product Data 
220529 Hanger & Supports for Plumbing Piping and Equipment Product Data 
220529 Hanger & Supports for Plumbing Piping and Equipment Shop Drawings 
220700 Plumbing Insulation Product Data 
221116 Domestic Water Piping Product Data 
221119 Domestic Water Piping Specialties Product Data 
221119 Domestic Water Piping Specialties Shop Drawings 
221316 Sanitary Waste and Vent Piping Product Data 
221319 Sanitary Waste and Piping Specialties Product Data 
221319 Sanitary Waste and Piping Specialties Shop Drawings 
223400 Fuel-Fired Domestic Water Heaters Product Data 
223400 Fuel-Fired Domestic Water Heaters Shop Drawings 
224300 Plumbing Fixtures Product Data 
224300 Plumbing Fixtures Shop Drawings 
226800 Facility Natural Gas Piping Product Data 
230500 Basic Mechanical Materials and Methods Product Data 
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230500 Basic Mechanical Materials and Methods Shop Drawings 
230513 Motors Product Data 
230513 Motors Certification 
230540 Mechanical Vibration Isolation Product Data 
230540 Mechanical Vibration Isolation Certification 
230593 Testing Adjusting and Balancing for HVAC Test Report 
230700 Mechanical Insulation Product Data 
230900 HVAC Instrumentation and Controls for HVAC Product Data 
230900 HVAC Instrumentation and Controls for HVAC Shop Drawings 
230900 HVAC Instrumentation and Controls for HVAC Sample 
233113 Metal Ducts Product Data 
233300 Duct Accessories Product Data 
233423 Fans and Ventilators Product Data 
233423 Fans and Ventilators Shop Drawings 
233600 Air Terminal Units Product Data 
233600 Air Terminal Units Shop Drawings 
233713 Diffusers Registers and Grilles Product Data 
234100 Air Filters Product Data 
235523 Indirect Gas-Fired Radiant Heaters Product Data 
237413 Packaged Rooftop Units Product Data 
237413 Packaged Rooftop Units Shop Drawings 
238126 Split-System Air-Conditioners Product Data 
238239 In-Room Terminal Equipment Product Data 
238239 In-Room Terminal Equipment Shop Drawings 
260536 Cable Trays Product Data 
260536 Cable Trays Shop Drawings 
260543 Underground Ducts and Raceways Product Data 
260543 Underground Ducts and Raceways Shop Drawings 
260923 Lighting Control Devices Product Data 
260923 Lighting Control Devices Shop Drawings 
262200 Low Voltage Transformers Product Data 
262413 Switchboards Product Data 
262413 Switchboards Shop Drawings 
262416 Panelboards Product Data 
262416 Panelboards Shop Drawings 
262419 Motor Control Product Data 
262419 Motor Control Shop Drawings 
262923 Variable Frequency Drives Product Data 
263213 Engine Generators Product Data 
263213 Engine Generators Shop Drawings 
263600 Transfer Switches Product Data 
263600 Transfer Switches Shop Drawings 
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264113 Lightning Protection System Product Data 
264113 Lightning Protection System Shop Drawings 
264313 Surge Protection Devices Product Data 
265100 Lighting Product Data 
270100 Telecommunications Cabling System Shop Drawings 
270100 Telecommunications Cabling System Product Data 
283111 Digital Addressable Fire Alarm and Mass Notification Sys-

tem 
Product Data 

283111 Digital Addressable Fire Alarm and Mass Notification Sys-
tem 

Shop Drawings 

312000 Earth Moving Product Data 
312000 Earth Moving Sample 
321313 Concrete Paving Product Data 
321313 Concrete Paving Sample 
321343 Pervious Concrete Paving Product Data 
321343 Pervious Concrete Paving Sample 
321373 Concrete Paving Joint Sealants Product Data 
321373 Concrete Paving Joint Sealants Sample 
321713 Parking Bumpers Product Data 
321713 Parking Bumpers Sample 
321723 Pavement Marking Product Data 
321726 Tactile Warning Surfacing Product Data 
321726 Tactile Warning Surfacing Sample 
323113 Chain Link Fences and Gates Product Data 
323113 Chain Link Fences and Gates Shop Drawings 
323113 Chain Link Fences and Gates Sample 
323223 Segmental Retaining Walls Product Data 
323223 Segmental Retaining Walls Shop Drawings 
323223 Segmental Retaining Walls Sample 
329300 Plants Product Data 
329300 Plants Sample 
330500 Common Work Results for Utilities Product Data 
331000 Water Utility Distribution Piping Product Data 
333000 Sanitary Sewage Utilities Product Data 
333000 Sanitary Sewage Utilities Shop Drawings 
334100 Storm Utility Drainage Piping Product Data 
334100 Storm Utility Drainage Piping Shop Drawings 

 

 

END OF SECTION  013300 
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SECTION 01 33 29.02
SUSTAINABLE DESIGN REPORTING - LEED V4

PART 1  GENERAL

1.01 SECTION INCLUDES

A. General requirements for sustainable design reporting.

1. This project intends to be constructed using procedures and documentation complying
with the federally mandated "Guiding Principles" (GP), Third Party Certification (TPC)
requirements (if applicable), UFC 1-200-02, High Performance and Sustainable Building
Requirements, and other requirements identified in this specification.

1.02 REPORTING REQUIREMENTS

A. Contractor must familiarize himself with the relevant reporting requirements and provide the
necessary information and instruction to all subcontractors and installers.

1.03 RELATED REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements:  General submittal requirements.

B. Section 01 35 66.05 - Project Sustainability Goal Credit Summary - LEED v4.

C. Section 01 60 00 - Product Requirements.

D. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

E. Section 01 74 19 - Construction Waste Management and Disposal.

1.04 DEFINITIONS

A. Indoor Air Quality (IAQ) Management Plan: Plan developed by the Contractor to provide a
healthy indoor environment for workers and building occupants during construction. Plan must
meet or exceed the recommendations of SMACNA (OCC) 'IAQ Guidelines for Occupied
Buildings Under Construction'.

B. Life Cycle Assessment (LCA):  Compilation and evaluation of the inputs, outputs and the
potential environmental impacts of a product system throughout its life cycle.

C. Material Cost: The dollar value of materials being provided to the site, after Contractor mark-
ups, including transportation costs, taxes, fees, and shop labor, but excluding field equipment
and field labor costs.

1.05 PRODUCT REPORTING SCOPE

A. General:  Product reporting scope for the purpose of achieving the selected sustainability
certification level is limited to those items directly affecting ability to achieve targeted  credits.

1. Environmental Product Declarations (EPD):  Documentation complying with definition and
quality requirements in Section 01 60 00 - Product Requirements.

B. LEED Product Reporting Scope (for MR and EQ Credits):  May include any of the products
specified in Divisions 2 through 14, 31, and 32, and the following:

1. All paints, coatings, adhesives, and sealants that are used but not specified.

2. Composite wood that is permanently installed but not specified.

1.06 REFERENCE STANDARDS

A. SMACNA (OCC) - IAQ Guidelines for Occupied Buildings Under Construction; 2007.

B. USGBC LEED v4-BD+C - LEED v4 for Building Design and Construction; 2018.

C. USGBC LEED v4-ID+C - LEED v4 for Interior Design and Construction; 2018.

1.07 SUBMITTALS

A. See Section 01 33 00 - Submittals

B. Sustainable Design Documentation:  The scope of required documentation is specified in this
section and in applicable individual specification sections.

C. LEED v4 Prerequisites and Credits - Documentation is required for the following items:
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1. New Product Documentation:

a. Materials and Resources:  Use the Building Product Disclosure and Optimization
(BPDO) Calculator spreadsheet software available from USGBC to track and
document materials and products purchases and use.  Use for documentation of
USGBC LEED v4-BD+C and USGBC LEED v4-ID+C MR Credits.

b. Building Product Disclosure and Optimization - Environmental Product Declarations.

1) Submit information for the required number and sources of Environmental
Product Declarations complying with LEED reporting requirements.

c. Building Product Disclosure and Optimization - Sourcing of Raw Materials.

d. Building Product Disclosure and Optimization - Material Ingredients.

1) Manufacturer's Supply Chain Optimization: Use sourcing documentation
demonstrating compliance with stated requirements.

e. Indoor Environmental Quality - Low-emitting Materials:  Use the Low-Emitting
Materials Calculator spreadsheet software (available from USGBC) to track and
document materials and products purchases and use.  Use for documentation of
USGBC LEED v4-BD+C and USGBC LEED v4-ID+C EQ Credits.

2. Waste Disposal Management:  Periodic reports quantifying diversion of construction waste
away from landfills and incineration facilities.

3. Flooring:  Submit general emissions evaluation information for all flooring materials.

4. Ceilings, walls, thermal, and acoustic insulation:  Submit general emissions evaluation for
all products.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 PROCEDURES

A. Submit sustainable design documentation required of Contractor, using procedures defined
under Submittals for Information in Section 01 30 00.

B. Submit sustainable design documentation to Architect, unless otherwise indicated.

C. Where an item of sustainable design documentation is specified, fill out and submit
electronically the appropriate form(s), and/or use appropriate software.

1. Fill out one line for each different brand name product and each different manufacturer of
a lot of commodity products.

2. Where required attachments are specified, attach the documentation.

3. Mark each blank with the appropriate information; use "ATT" for items attached; if any
item is not relevant use the code "NR"; if any item is not available use the code "NA".

D. Each form must be signed by the entity capable of certifying the information.

1. Certification signatures must be made by an officer of the company.

2. For products, certification must be made by the manufacturer not the supplier.

3. For custom fabricated products, certification by the fabricator is acceptable.

E. Submit the completed forms in accordance with the requirements of Section 01 30 00, as
information submittals.

1. Give each form a unique submittal number.

2. Do not combine sustainable design documentation with product data or shop drawing
submittals.

END OF SECTION
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SECTION 013513.28 - SITE SECURITY AND HEALTH REQUIREMENTS  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract including General and Supplementary 
Conditions, Bid Form, and other Division 1 Specification Sections apply to this Section. 

1.2 SUBMITTALS 

A. List of required submittals: 

1. Materials Safety Data Sheets for all hazardous materials to be brought onsite. 
2. Schedule of proposed shutdowns, if applicable. 
3. A list of the names of all employees who will submit fingerprints for a background check, 

and the signed privacy documents identified below for each employee. 

PART 2 - PRODUCTS (Not Applicable) 
PART 3 - EXECUTION 

3.1 ACCESS TO THE SITE 

A. The Contractor shall arrange with Facility Representatives to establish procedures for the 
controlled entry of workers and materials into the work areas at the Facility. 

B. The Contractor shall establish regular working hours with Facility Representatives. The 
Contractor must report changes in working hours or overtime to Facility Representatives and 
obtain approval twenty-four (24) hours ahead of time. The Contractor shall report emergency 
overtime to Facility Representatives as soon as it is evident that overtime is needed. The 
Contractor must obtain approval from Facility Representatives for all work performed after 
dark. 

C. The Contractor shall provide the name and phone number of the Contractor’s employee or 
agent who is in charge onsite; this individual must be able to be contacted in case of 
emergency. The Contractor must be able to furnish names and address of all employees upon 
request. 

D. All construction personnel shall visibly display issued identification cards. 

3.2 FIRE PROTECTION, SAFETY, AND HEALTH CONTROLS 

A. The Contractor shall take all necessary precautions to guard against and eliminate possible fire 
hazards.  

1. Onsite burning is prohibited. 
2. The Contractor shall store all flammable or hazardous materials in proper containers 
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located outside the buildings or offsite, if possible. 
3. The Contractor shall provide and maintain, in good order, during construction fire 

extinguishers as required by the National Fire Protection Association. In areas of 
flammable liquids, asphalt, or electrical hazards, 15-pound carbon dioxide or 20-pound 
dry chemical extinguishers shall be provided. 

B. The Contractor shall not obstruct streets or walks without permission from the Owner’s 
Construction Representative and Facility Representatives. 

C. The Contractor’s personnel shall not exceed the speed limit of 15 mph while at the Facility 
unless otherwise posted. 

D. The Contractor shall take all necessary, reasonable measures to reduce air and water pollution 
by any material or equipment used during construction. The Contractor shall keep volatile 
wastes in covered containers, and shall not dispose of volatile wastes or oils in storm or sanitary 
drains. 

E. The Contractor shall keep the project site neat, orderly, and in a safe condition at all times. The 
Contractor shall immediately remove all hazardous waste, and shall not allow rubbish to 
accumulate. The Contractor shall provide onsite containers for collection of rubbish and shall 
dispose of it at frequent intervals during the progress of the Work. 

F. Fire exits, alarm systems, and sprinkler systems shall remain fully operational at all times, 
unless written approval is received from the Owner’s Construction Representative and the 
appropriate Facility Representative at least twenty-four (24) hours in advance. The Contractor 
shall submit a written time schedule for any proposed shutdowns. 

G. For all hazardous materials brought onsite, Material Safety Data Sheets shall be on site and 
readily available upon request at least a day before delivery. 

H. Alcoholic beverages or illegal substances shall not be brought upon the Facility premises. The 
Contractor’s workers shall not be under the influence of any intoxicating substances while on 
the Facility premises. 

3.3 SECURITY CLEARANCES AND RESTRICTIONS 

A. FMDC REQUIRED FINGERPRINTING FOR CRIMINAL BACKGROUND AND 
WARRANTS CHECK 

1. All employees of the Contractor are required to submit fingerprints to the Missouri State 
Highway Patrol to enable the Office of Administration, Division of Facilities 
Management, Design and Construction (FMDC) to receive state and national criminal 
background checks on such employees. FMDC reserves the right to prohibit any 
employee of the Contractor from performing work in or on the premises of any facility 
owned, operated, or utilized by the State of Missouri for any reason.  

2. The Contractor shall ensure all of its employees submit fingerprints to the Missouri State 
Highway Patrol and pay for the cost of such background checks. The Contractor shall 
submit to FMDC via email to FMDCSecurity@oa.mo.gov a list of the names of the 
Contractor’s employees who will be fingerprinted and a signed Missouri Applicant 
Fingerprint Privacy Notice, Applicant Privacy Rights and Privacy Act Statement for each 
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employee. All employees of the Contractor approved by FMDC to work at a State facility 
must obtain a contractor ID badge from FMDC prior to beginning work on-site, unless 
the Director of FMDC, at the Director’s discretion, waives the requirement for a 
contractor ID badge. The Contractor and its employees must comply with the process for 
background checks and contractor ID badges found on FMDC’s website at: 
https://oa.mo.gov/fmdc-contractor-id-badges.  

3. Pursuant to section 43.540, RSMo, FMDC participates in the Missouri Rap Back and 
National Rap Back programs as of August 28, 2018. This means that the Missouri State 
Highway Patrol, Central Records Repository, and the Federal Bureau of Investigation 
will retain the fingerprints submitted by each of the Contractor’s employees, and those 
fingerprints will be searched against other fingerprints on file, including latent 
fingerprints. While retained, an employee’s fingerprints may continue to be compared 
against other fingerprints submitted or retained by the Federal Bureau of Investigation, 
including latent fingerprints. 

4. As part of the Missouri and National Rap Back programs, FMDC will receive notification 
if a new arrest is reported for an employee whose fingerprints have been submitted for 
FMDC after August 28, 2018. If the employee is performing work on a State contract at 
the time of the arrest notification, FMDC will request and receive the employee’s 
updated criminal history records. If the employee is no longer performing work on a 
State contract, FMDC will not obtain updated criminal records.  

5. Pursuant to section 43.540, RSMo, the Missouri State Highway Patrol will provide the 
results of the employee’s background check directly to FMDC. FMDC may NOT release 
the results of a background check to the Contractor or provide the Contractor any 
information obtained from a background check, either verbally or in writing. FMDC will 
notify the Contractor only whether an employee is approved to work on State property.  

6. Each employee who submits fingerprints to the Missouri State Highway Patrol has a right 
to obtain a copy of the results of his or her background check. The employee may 
challenge the accuracy and completeness of the information contained in a background 
check report and obtain a determination from the Missouri State Highway Patrol and/or 
the FBI regarding the validity of such challenge prior to FMDC making a final decision 
about his or her eligibility to perform work under a State contract.  

7. The Contractor shall notify FMDC via email to FMDCSecurity@oa.mo.gov if an 
employee is terminated or resigns from employment with the Contractor. If the 
Contractor does not anticipate performing work on a State contract in the future, the 
Contractor may request that FMDC remove its employees from the Rap Back programs. 
However, if removed from the Rap Back programs, employees will be required to submit 
new fingerprints should the contractor be awarded another State contract. 

8. Upon award of a Contract, the Contractor should contact FMDC at 
FMDCSecurity@oa.mo.gov to determine if its employees need to provide a new 
background check. If a Contractor’s employee has previously submitted a fingerprint 
background check to FMDC as part of the Missouri and National Rap Back programs, 
the employee may not need to submit another fingerprint search for a period of three to 
six years, depending upon the circumstances. The Contractor understands and agrees that 
FMDC may require more frequent background checks without providing any explanation 
to the Contractor. The fact that an additional background check is requested by FMDC 
does not indicate that the employee has a criminal record. 

3.4 DISRUPTION OF UTILITIES 

A. The Contractor shall give a minimum of seventy-two (72) hours written notice to the 
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Construction Representative and the Facility Representative before disconnecting electric, gas, 
water, fire protection, or sewer service to any building. 

B. The Contractor shall give a minimum of seventy-two (72) hours written notice to the 
Construction Representative and Facility Representative before closing any access drives, and 
shall make temporary access available, if possible. The Contractor shall not obstruct streets, 
walks, or parking. 

3.5 PROTECTION OF PERSONS AND PROPERTY 

A. SAFETY PRECAUTIONS AND PROGRAMS 

1. The Contractor shall at all times conduct operations under this Contract in a manner to 
avoid the risk of bodily harm to persons or risk of damage to any property. The 
Contractor shall promptly take precautions which are necessary and adequate against 
conditions created during the progress of the Contractor's activities hereunder which 
involve a risk of bodily harm to persons or a risk of damage to property. The Contractor 
shall continuously inspect Work, materials, and equipment to discover and determine any 
such conditions and shall be solely responsible for discovery, determination, and 
correction of any such conditions. The Contractor shall comply with applicable safety 
laws, standards, codes, and regulations in the jurisdiction where the Work is being 
performed, specifically, but without limiting the generality of the foregoing, with rules 
regulations, and standards adopted pursuant to the Williams-Steiger Occupational Safety 
and Health Act of 1970 and applicable amendments. 

2. All contractors, subcontractors and workers on this project are subject to the Construction 
Safety Training provisions 292.675 RSMo. 

3. In the event the Contractor encounters on the site, material reasonably believed to be 
asbestos, polychlorinated biphenyl (PCB), lead, mercury, or other material known to be 
hazardous, which has not been rendered harmless, the Contractor shall immediately stop 
Work in the area affected and report the condition to the Owner's Representative and the 
Architect in writing. The Work in the affected area shall not thereafter be resumed except 
by written agreement of the Owner's Representative and Contractor if in fact the material 
is asbestos or polychlorinated biphenyl (PCB) and has not been rendered harmless. The 
Work in the affected area shall be resumed in the absence of asbestos or polychlorinated 
biphenyl (PCB), or when it has been rendered harmless by written agreement of the 
Owner's Representative and the Contractor. “Rendered Harmless” shall mean that levels 
of such materials are less than any applicable exposure standards, including but limited to 
OSHA regulations. 

B. SAFETY OF PERSONS AND PROPERTY 

1. The Contractor shall take reasonable precautions for safety of, and shall provide 
protection to prevent damage, injury, or loss to: 

a. clients, staff, the public, construction personnel, and other persons who may be 
affected thereby; 

b. the Work and materials and equipment to be incorporated therein, whether in 
storage on or off the site, under care, custody, or control of the Contractor or the 
Contractor's Subcontractors of any tier; and 

c. other property at the site or adjacent thereto, such as trees, shrubs, lawns, walks, 
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pavements, roadways, structures, and utilities not designated for removal, 
relocation, or replacement in the course of construction. 

2. The Contractor shall give notices and comply with applicable laws, standards, codes, 
ordinances, rules, regulations, and lawful orders of public authorities bearing on safety of 
persons or property or their protection from damage, injury, or loss. 

3. The Contractor shall erect and maintain, as required by existing conditions and 
performance of the Contract, safeguards for safety and protection, including, but not 
limited to, posting danger signs and other warnings against hazards, promulgating safety 
regulations, and notifying owners and users of adjacent sites and utilities. 

4. When use or storage of explosives or other hazardous materials or equipment or unusual 
methods are necessary for execution of the Work, the Contractor shall exercise the 
highest degree of care and carry on such activities under supervision of properly qualified 
personnel. 

5. The Contractor shall promptly remedy damage and loss (other than damage or loss 
insured under property insurance required by the Contract Documents) to property 
referred to in this Section caused in whole or in part by the Contractor, a Subcontractor of 
any tier, or anyone directly or indirectly employed by any of them, or by anyone for 
whose acts they may be liable, and for which the Contractor is responsible under this 
Section, except damage or loss attributable solely to acts or omissions of Owner or the 
Architect or anyone directly or indirectly employed by either of them, or by anyone for 
whose acts either of them may be liable, and not attributable to the fault or negligence of 
the Contractor. The foregoing obligations of the Contractor are in addition to the 
Contractor's other obligations stated elsewhere in the Contract. 

6. The Contractor shall designate a responsible member of the Contractor's organization at 
the site whose duty shall be the prevention of accidents, and the maintaining, enforcing 
and supervising of safety precautions and programs. This person shall be the Contractor's 
superintendent unless otherwise designated by the Contractor in writing to the Owner's 
Representative and Architect. The Contractor shall hold regularly scheduled safety 
meetings to instruct Contractor personnel on safety practices, accident avoidance and 
prevention, and the Project Safety Program. The Contractor shall furnish safety 
equipment and enforce the use of such equipment by its employees and its subcontractors 
of any tier. 

7. The Contractor shall not load or permit any part of the construction or site to be loaded so 
as to endanger its safety. 

8. The Contractor shall promptly report in writing to the Owner all accidents arising out of 
or in connection with the Work which cause death, lost time injury, personal injury, or 
property damage, giving full details and statements of any witnesses. In addition, if 
death, serious personal injuries, or serious property damages are caused, the accident 
shall be reported immediately. 

9. The Contractor shall promptly notify in writing to the Owner of any claims for injury or 
damage to personal property related to the work, either by or against the Contractor. 

10. The Owner assumes no responsibility or liability for the physical condition or safety of 
the Work site or any improvements located on the Work site. The Contractor shall be 
solely responsible for providing a safe place for the performance of the Work. The 
Owner shall not be required to make any adjustment in either the Contract Sum or 
Contract Time concerning any failure by the Contractor or any Subcontractor to comply 
with the requirements of this Paragraph. 

11. In no event shall the Owner have control over, charge of, or any responsibility for 
construction means, methods, techniques, sequences or procedures or for safety 
precautions and programs in connection with the Work, notwithstanding any of the rights 



CONSTRUCT BELLEFONTAINE READINESS CENTER           Oculus Project No. 162-21 
Project No. T2150-01                                   Bidding Documents 
NGB No. PN290179                                       May 3, 2024 
 
 

SITE SECURITY AND HEALTH REQUIREMENTS 
(Veterans, State Fair, MONG) 
REVISED 4/2023 
 

013513.28 - 6 
 

 

and authority granted the Owner in the Contract Documents. 
12. The Contractor shall maintain at his own cost and expense, adequate, safe and sufficient 

walkways, platforms, scaffolds, ladders, hoists and all necessary, proper, and adequate 
equipment, apparatus, and appliances useful in carrying on the Work and which are 
necessary to make the place of Work safe and free from avoidable danger for clients, 
staff, the public and construction personnel, and as may be required by safety provisions 
of applicable laws, ordinances, rules regulations and building and construction codes. 

END OF SECTION 013513.28 
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SECTION 01 35 66.05
PROJECT SUSTAINABILITY GOAL CREDIT SUMMARY - LEED V4

PART 1  GENERAL

1.01 PROJECT INFORMATION

A. Project Name: Construct New Readiness Center Building

B. State:  Missouri.

1.02 PROJECT GOALS

A. This project has been designed to achieve the LEED Silver (minimum 50 points)  rating as
defined in USGBC LEED v4-BD+C for New Construction .

1.03 RELATED REQUIREMENTS

A. Section 01 33 29.02 - Sustainable Design Reporting - LEED v4 for Contractor's reporting
responsibilities.

B. Section 01 35 66.12 - Sustainability Certification Project Procedures - LEED v4 for Contractor's
procedural responsibilities.

1.04 DEFINITIONS

A. Sustainability Rating System:  United States Green Building Council's LEED v4 for New
Construction.

B. Required:  Achievement of this credit is essential for certification of this project.

C. Preferred:  Achievement of this credit would be desirable but is not mandatory.

D. Not Required:  Achievement of this credit is not expected or not possible for this project.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION - CREDIT SUMMARY

3.01 GENERAL

A. The Owner is pursuing LEED points in the following categories.

B. Location and Transportation       

1. Sensitive Land Protection            

C. Bicycle Facilities

1. Electric Vehicles                            

D. Sustainable Sites             

1. Construction Activity Pollution Prevention         

2. Heat Island Reduction   

3. Light Pollution Reduction

E. Water Efficiency

1. Outdoor Water Use Reduction   

2. Indoor Water Use Reduction      

3. Building-Level Water Metering   

4. Outdoor Water Use Reduction   

5. Indoor Water Use Reduction      

6. Water Metering

F. Energy and Atmosphere

1. Enhanced Commissioning           

2. Optimize Energy Performance   

3. Advanced Energy Metering         

4. Fundamental Commissioning and Verification        

5. Minimum Energy Performance  

6. Building-Level Energy Metering 

7. Fundamental Refrigerant Management    
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G. Materials and Resources              

1. Storage and Collection of Recyclables        

2. Building Life-Cycle Impact Reduction                         

3. Environmental Product Declarations      

4. Sourcing of Raw Materials           

5. Material Ingredients       

6. Construction and Demolition Waste Management      

H. Indoor Environmental Quality    

1. Minimum Indoor Air Quality Performance     

2. Environmental Tobacco Smoke Control

3. Enhanced Indoor Air Quality Strategies           

4. Low-Emitting Materials 

5. Construction Indoor Air Quality Management Plan          

6. Indoor Air Quality Assessment   

7. Thermal Comfort            

8. Interior Lighting

9. Daylight              

10. Quality Views    

11. Acoustic Performance   

I. Innovation         

1. LEED Accredited Professional     

J. Regional Priority

1. Regional Priority

END OF SECTION
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SECTION 01 35 66.12
SUSTAINABILITY CERTIFICATION PROJECT PROCEDURES - LEED V4

PART 1  GENERAL

1.01 PROJECT APPROACH

A. This project intends to achieve recognition for sustainable design using LEED v4 Certification
program.

B. Contractor is not responsible for the application for Sustainability certification, nor for
determination of methods of achieving Sustainability credits unless specifically so indicated.

C. Many of the Sustainability credits can be achieved only through intelligent design of the project
and are beyond the control of the Contractor.  However, certain credits relate to the products
and procedures used for construction.  Therefore, full cooperation of the Contractor and
subcontractors is essential to achieving final certification goal, and they must familiarize
themselves with the relevant requirements, and provide the necessary information and
instructions to product suppliers and installers.

D. Since Contractor and subcontractors may not be familiar with detailed LEED Sustainability
procedures, this section includes a list of other specifications sections that contain related
requirements for products and procedures necessary for achievement of targeted Sustainability
certification level.

1. Achievement of many prerequisites and credits is dependent on proper performance by
Contractor and subcontractors, using specific required project management and work
execution means and methods.

2. Achievement of other credits involves quantifying percentages of installed products by
weight and cost; these require careful recordkeeping and reporting by the Contractor.

3. See www.usgbc.org for more information.

1.02 RELATED REQUIREMENTS

A. General and Technical Sections:  Sections that include requirements intended to achieve
Sustainability Credits include, but are not limited to, the following:

B. DIVISION 1 - GENERAL REQUIREMENTS

1. Section 013329.02 - Sustainable Design Reporting - LEED v4:  Requirements and
procedures for sustainable design documentation.

2. Section 01 33 29.07 - Prohibited Content Installer Certification:  Certification by each
installer working on project regardless of product type.

3. Section 01 57 13 - Temporary Erosion and Sediment Control:  Preventive measures and
remediation.

4. Section 01 57 19 - Temporary Environmental Controls.

a. Basic construction procedures.

b. Contractor's IAQ management plan and construction procedures.

5. Section 01 60 00 - Product Requirements.

a. Definitions of:

1) Recycled Content.

2) Bio-Based content.

3) Sustainable forestry certified Wood.

4) Source Location.

5) Environmental Product Declarations.

6) Health Product Declarations.

7) Cradle-to-Cradle.

8) GreenScreen Chemical Hazard Analysis.

9) Manufacturer's Inventory of Product Content.

6. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions:  List of indoor-
emissions-restricted products and VOC-content-restricted products, requirements,
evidence required, and reporting.

7. Section 01 70 00 - Execution and Closeout Requirements.
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8. Section 01 74 19 - Construction Waste Management and Disposal:  Requirements for
landfill diversion and reporting.

9. Section 01 78 00 - Closeout Submittals:  Maintenance and operation manuals for
commissioned systems.

10. Section 01 79 00 - Demonstration and Training.

a. Demonstration of commissioned systems and equipment.

b. Training of Owner's personnel.

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTION

3.01 PROCEDURES

A. General:  Conduct project management and construction operations in a manner consistent
with, and in support of successful achievement of Owner's targeted certification level.

B. Construction Waste Management and Disposal:  Implement approved waste management plan
 during the entire duration of the Contract.

C. Commissioning Authority Activities:  Cooperate with Commissioning Authority to coordinate
construction and closeout activities scheduling.

D. Sustainable Design Reporting:  Comply with requirements of Section 013329.02.

3.02 CONSTRUCTION WASTE MANAGEMENT

3.03 TEMPORARY ENVIRONMENTAL CONTROLS

END OF SECTION
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SECTION 01 40 00
QUALITY REQUIREMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Submittals.

B. Quality assurance.

C. References and standards.

D. Testing and inspection agencies and services.  Testing and inspection services will be provided
by the Owner.  Testing and inspection services listed herein are provided so the Contractor
may provide access fir and coordination with the Owner's testing agency.

E. Control of installation.

F. Mock-ups.

G. Tolerances.

H. Defect Assessment.

1.02 RELATED REQUIREMENTS

A. Section 01 21 00 - Allowances:  Allowance for payment of testing services.

B. Section 01 30 00 - Administrative Requirements:  Submittal procedures.

1.03 REFERENCE STANDARDS

1.04 DEFINITIONS

A. Contractor's Quality Control Plan:  Contractor's management plan for executing the Contract for
Construction.

B. Design Data:  Design-related, signed and sealed drawings, calculations, specifications,
certifications, shop drawings and other submittals provided by Contractor, and prepared directly
by, or under direct supervision of, appropriately licensed design professional.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities
specified for Product Data.

1. Indicate material or product complies with or exceeds specified requirements.  Submit
supporting reference data, affidavits, and certifications as appropriate.

C. Manufacturer's Instructions:  When specified in individual specification sections, submit printed
instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

D. Erection Drawings:  Submit drawings for Architect's benefit as contract administrator or for
Owner.

1. Submit for information for the limited purpose of assessing compliance with information
given and the design concept expressed in the Contract Documents.

1.06 REFERENCES AND STANDARDS

A. For products and workmanship specified by reference to a document or documents not
included in the Project Manual, also referred to as reference standards, comply with
requirements of the standard, except when more rigid requirements are specified or are
required by applicable codes.

B. Comply with reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.
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C. Obtain copies of standards where required by product specification sections.

D. Maintain copy at project site during submittals, planning, and progress of the specific work, until
Substantial Completion.

E. Should specified reference standards conflict with Contract Documents, request clarification
from Architect before proceeding.

F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor
those of Architect shall be altered from Contract Documents by mention or inference otherwise
in any reference document.

1.07 TESTING AND INSPECTION AGENCIES AND SERVICES

A. Owner will employ services of an independent testing agency to perform certain specified
testing; payment for cost of services will be derived from allowance specified in Section 01 21
00; see Section 01 21 00 and applicable sections for description of services included in
allowance.

B. Owner will employ and pay for services of an independent testing agency to perform other
specified testing.

C. Contractor shall employ and pay for services of an independent testing agency to perform other
specified testing.

D. Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect before proceeding.

D. Comply with specified standards as minimum quality for the work except where more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have work performed by persons qualified to produce required and specified quality.

F. Verify that field measurements are as indicated on shop drawings or as instructed by the
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, and disfigurement.

3.02 MOCK-UPS

A. Before installing portions of the Work where mock-ups are required, construct mock-ups in
location and size indicated for each form of construction and finish required to comply with the
following requirements, using materials indicated for the completed Work. The purpose of
mock-up is to demonstrate the proposed range of aesthetic effects and workmanship.

B. Accepted mock-ups establish the standard of quality the Architect will use to judge the Work.

C. Integrated Exterior Mock-ups: Construct integrated exterior mock-up as indicated on drawings.
Coordinate installation of exterior envelope materials and products as required in individual
Specification Sections. Provide adequate supporting structure for mock-up materials as
necessary.

D. Tests shall be performed under provisions identified in this section and identified in the
respective product specification sections.
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E. Assemble and erect specified items with specified attachment and anchorage devices,
flashings, seals, and finishes.

F. Obtain Architect's approval of mock-ups before starting work, fabrication, or construction.

G. Architect will use accepted mock-ups as a comparison standard for the remaining Work.

H. Where mock-up has been accepted by Architect and is specified in product specification
sections to be removed, protect mock-up throughout construction, remove mock-up and clear
area when directed to do so by Architect.

3.03 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.
 Do not permit tolerances to accumulate.

B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with
Contract Documents, request clarification from Architect before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.

3.04 TESTING AND INSPECTION

A. Testing Agency Duties:

1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in
performance of services.

2. Perform specified sampling and testing of products in accordance with specified
standards.

3. Ascertain compliance of materials and mixes with requirements of Contract Documents.

4. Promptly notify Architect and Contractor of observed irregularities or non-compliance of
Work or products.

5. Perform additional tests and inspections required by Architect.

6. Submit reports of all tests/inspections specified.

B. Limits on Testing/Inspection Agency Authority:

1. Agency may not release, revoke, alter, or enlarge on requirements of Contract
Documents.

2. Agency may not approve or accept any portion of the Work.

3. Agency may not assume any duties of Contractor.

4. Agency has no authority to stop the Work.

C. Contractor Responsibilities:

1. Deliver to agency at designated location, adequate samples of materials proposed to be
used that require testing, along with proposed mix designs.

2. Cooperate with laboratory personnel, and provide access to the Work and to
manufacturers' facilities.

3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.

b. To obtain and handle samples at the site or at source of Products to be
tested/inspected.

c. To facilitate tests/inspections.

d. To provide storage and curing of test samples.

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring
testing/inspection services.

5. Employ services of an independent qualified testing laboratory and pay for additional
samples, tests, and inspections required by Contractor beyond specified requirements.

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections
required by Contractor beyond specified requirements.

D. Re-testing required because of non-compliance with specified requirements shall be performed
by the same agency on instructions by Architect.
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E. Re-testing required because of non-compliance with specified requirements shall be paid for by
Contractor.

3.05 DEFECT ASSESSMENT

A. Replace Work or portions of the Work not complying with specified requirements.

END OF SECTION
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SECTION 01 45 33
CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Code-required special inspections.

B. Submittals.

1.02 DEFINITIONS

A. Code or Building Code:  ICC (IBC)-2018, Edition of the International Building Code and
specifically, Chapter 17 - Special Inspections and Tests.

B. Authority Having Jurisdiction (AHJ):  Agency or individual officially empowered to enforce the
building, fire and life safety code requirements of the permitting jurisdiction in which the Project
is located.

C. Special Inspection:

1. Special inspections are inspections and testing of materials, installation, fabrication,
erection or placement of components and connections mandated by the AHJ that also
 require special expertise to ensure compliance with the approved Contract Documents
and the referenced standards.

2. Special inspections are separate from and independent of tests and inspections
conducted by Owner or Contractor for the purposes of quality assurance and contract
administration.

1.03 REFERENCE STANDARDS

A. AISC 360 - Specification for Structural Steel Buildings; 2016 (Revised 2021).

B. ASTM E2174 - Standard Practice for On-Site Inspection of Installed Firestop Systems; 2020a.

C. ASTM E2393 - Standard Practice for On-Site Inspection of Installed Fire Resistive Joint
Systems and Perimeter Fire Barriers; 2020a.

D. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

E. ICC (IBC)-2018 - International Building Code; 2018.

F. SDI (QA/QC) - Standard for Quality Control and Quality Assurance for Installation of Steel
Deck; 2017.

G. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2016.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals

B. Special Inspection Agency Qualifications:  Prior to the start of work, the Special Inspection
Agency is required to:

1. Submit agency name, address, and telephone number, names of full time registered
Engineer and responsible officer.

2. Submit copy of report of laboratory facilities inspection made by NIST Construction
Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

3. Submit certification that Special Inspection Agency is acceptable to AHJ.

C. Testing Agency Qualifications:  Prior to the start of work, the Testing Agency is required to:

1. Submit agency name, address, and telephone number, and names of full time registered
Engineer and responsible officer.

2. Submit copy of report of laboratory facilities inspection made by NIST Construction
Materials Reference Laboratory during most recent inspection, with memorandum of
remedies of any deficiencies reported by the inspection.

3. Submit certification that Testing Agency is acceptable to AHJ.
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PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.01 SCHEDULE OF SPECIAL INSPECTIONS, GENERAL

A. Frequency of Special Inspections:  Special Inspections are indicated as continuous or periodic.

1. Continuous Special Inspection:  Special Inspection Agency is required to be present in the
area where the work is being performed and observe the work at all times the work is in
progress.

2. Periodic Special Inspection: Special Inspection Agency is required to be present in the
area where work is being performed and observe the work part-time or intermittently and
at the completion of the work.

B. Definitions:  The following define the Inspection Type scheduled

1. Perform: Perform these tasks for each weld, fastener or bolted connection, and required
verification.

2. Observe: Observe these items on a random sampling basis daily to insure that applicable
requirements are met. Operations need not be delayed pending these inspections at
contractor’s risk.

3. Document: Document in a report that the work has been performed as required. This is in
addition to all other required reports.

4. Continuous: Constant monitoring of identified tasks by a special inspector over the
duration of performance of said tasks.

3.02 SPECIAL INSPECTIONS FOR STEEL CONSTRUCTION

A. Structural Steel:  Comply with quality assurance inspection requirements of ICC (IBC).

B. Cold-Formed Steel Deck:  Comply with quality assurance inspection requirements of SDI
(QA/QC).

3.03 GEOTECHNICAL / SOILS INSPECTIONS

A. Verify the following are in compliance 2018 IBC 1705.6

TASK TYPE DESCRIPTION

Materials below shallow

foundations are adequate to

achieve the design bearing

capacity

observe

Excavations are extended to

proper depth and have reached

proper material

observe

Perform classification and

testing of compacted fill

materials

observe

Verify use of proper materials,

densities and lift thicknesses

during placement and

compaction of compacted fill

continuous

Prior to placement of

compacted fill, inspect

subgrade and verify that site

has been prepared properly.

observe

During fill placement, the special inspector shall

verify that proper materials and procedures are

used in accordance with the provisions of the

approved geotechnical report

3.04 STEEL INSPECTIONS PRIOR TO WELDING

A. Verify the following are in compliance 2018 IBC 1705.2.1, AISC 360-16: Table C-N5.4-1

TASK TYPE DESCRIPTION
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Verify that the welding

procedures specification (WPS)

is available

perform

Verify manufacturer

certifications for welding

consumables are available

perform

Verify material identification perform Type and grade.

Welder Identification System perform

The fabricator or erector, as applicable, shall

maintain a system by which a welder who has

welded a joint or member can be identified.

Stamps, if used, shall be the low-stress type.

Fit-up of groove welds

(including joint geometry)
observe

Joint preparatoin

Dimensions (alignment, root opening, root face,

bevel)

Cleanliness (condition of steel surfaces)

Tacking (tack weld quality and location)

Backing type and fit (if applicable)

Configuration and finish of

access holes
observe

Fit-up of fillet welds observe

Dimensions (alignment, gaps at root)

Cleanliness (condition of steel surfaces)

Tacking (tack weld quality and location)

3.05 STEEL INSPECTIONS DURING WELDING

A. Verify the following are in compliance with 2018 IBC 1705.2.1, AISC 360-16: Table C-N5.4-2

TASK TYPE DESCRIPTION

Use of qualified welders perform

Welding by welders, welding operators, and tack

welders who are qualified in conformance with

requirements.

Control and handling of welding

consumables
observe

Packaging

Electrode atmospheric exposure control

No welding over cracked tack

welds
observe

Environmental conditions observe
Wind speed within limits

Precipitation and temperature

Welding Procedures

Specification followed
observe

Settings on welding equipment

Travel speed

Selected welding materials

Shielding gas type/flow rate

Preheat applied

Interpass temperature maintained (min./max.)

Proper position (F, V, H, OH)

Intermix of filler metals avoided

Welding techniques observe

Interpass and final cleaning

Each pass within profile limitations

Each pass meets quality requirements

Welds cleaned observe

Size, length, and location of all perform Size, length, and location of all welds conform to
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welds the requirements of the detail drawings.

Welds meet visual acceptance

criteria

perform and

document

Crack prohibition

Weld/base-metal fusion

Crater cross section

Weld profiles

Weld size

Undercut

Porosity

Arc strikes perform

k-area perform

When welding of doubler plates, continuity plates

or stiffeners has been performed in the k-area,

visually inspect the web k-area for cracks. (AISC

360 – Table N5.4-3)

Backing removed, weld tabs

removed and finished, and fillet

welds added where required

perform

Repair activities
perform and

document

Document acceptance or

rejection of welded joint or

member

perform

3.06 STRUCTRAL STEEL BOLTING

A. Verify the following are in compliance 2018 IBC 1705.2.1, AISC 360-16: Table C-N5.6-1

TASK TYPE DESCRIPTION

Manufacture’s certifications

available for fastener materials
perform

Fasteners marked in

accordance with ASTM

requirements

observe

Proper fasteners selected for

joint detail (grade, type, bolt

length if threads are to be

excluded from shear plane)

observe

Proper bolting procedure

selected for joint detail
observe

Connecting elements,

including  appropriate faying

surface condition and hole

preparation, if specified, meet

applicable requirements

observe

Proper storage provided for

bolts, nuts, washers, and other

fastener components

observe

3.07 STEEL INSPECTION TASKS DURING BOLTING 

A. Verify the following are in 2018 IBC 1705.2.1, AISC 360-16: Table C-N5.6-2

TASK TYPE DESCRIPTION

Fastener assemblies of observe
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suitable condition, placed in all

holes and washers (if required)

are positioned as required

Joint brought to the snug-tight

condition prior to pretensioning

operation

observe

Fastener component not turned

by the wrench prevented from

rotating

observe

Bolts are pretensioned in

accordance with RCSC

Specification, progressing

systematically from the most

rigid point toward the free

edges

observe

3.08 STEEL INSPECTION AFTER BOLTING

A. Verify the following are in compliance IBC 1705.2.1, AISC 360-10: Table C-N5.6-3

TASK TYPE DESCRIPTION

Document acceptance or

rejection of all bolted

connections

document

3.09 STRUCTURAL STEEL - NON DESTRUCTIVE TESTING

A. Verify the following are in compliance with 2018 IBC 1705.2.1, AISC 360-16: Section N5.5

TASK TYPE DESCRIPTION

Use of qualified nondestructive

testing personnel
perform

Visual weld inspection and nondestructive testing

(NDT) shall be conducted by personnel qualified in

accordance with AWS D1.8 clause 7.2

CJP groove welds observe

Dye penetrant testing (DT) and ultrasonic testing

(UT) shall be performed on 20% of CJP groove

welds for materials greater than 5/16” (8mm) thick.

Testing rate must be increased to 100% if greater

than 5% of welds tested have unacceptable

defects.

Welded joints subject to fatigue observe

Dye penetrant testing (DT) and Ultrasonic testing

(UT) shall be performed on 100% of welded joints

identified on contract drawings as being subject to

fatigue.

Weld tab removal sites observe

At the end of welds where weld tabs have been

removed, magnetic particle testing shall be

performed on the same beam-to-column joints

receiving UT

3.10 STRUCTURAL STEEL -COMPOSITE CONSTRUCTION

A. Prior to placing concrete, verify the following are in compliance 2018 IBC 1705.2.1, AISC
360-16: Table N6.1, AISC 341-16: Table J9.1

TASK TYPE DESCRIPTION

Placement and installation of

steel headed stud anchors
perform
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Material identification of

reinforcing steel (Type/Grade)
observe

Determination of carbon

equivalent for reinforcing steel

other than ASTM A706

observe

Proper reinforcing steel size,

spacing, clearances, support,

and orientation

observe

Reinforcing steel has not been

re-bent in the field
observe

Reinforcing clearances have

been provided
observe

Reinforcing steel has been tied

and supported as required
observe

Composite member has

required size
observe

3.11 STRUCTURAL STEEL - OTHER INSPECTIONS

A. Verify the following are in compliance 2018 IBC 1705.2.1, AISC 341-16: Tables J8.1 & J10.1

TASK TYPE DESCRIPTION

Anchor rods and other

embedments supporting

structural steel

perform

Verify the diameter, grade, type, and length of the

anchor rod or embedded item, and the extent or

depth of embedment prior to placement of

concrete.

Fabricated steel or erected

steel frame
observe

Verify compliance with the details shown on the

construction documents, such as braces,

stiffeners, member locations and proper

application of joint details at each connection.

3.12 COLD-FORMED METAL DECK - PRIOR TO PLACEMENT

A. Inspection prior to deck placement  – verify the following are in compliance with SDI
QA/QC-2011, Appendix 1, Table 1.1.

TASK TYPE DESCRIPTION

Verify compliance of materials

(deck and all deck accessories)

with construction documents,

including profiles, material

properties, and base metal

thickness

perform

Document acceptance or

rejection of deck and deck

accessories

document

3.13 METAL DECK INSPECTION DURING DECK PLACEMENT 

A. Verify the following are in compliance with SDI QA/QC-2011, Appendix 1, Table 1.2.

TASK TYPE DESCRIPTION

Verify compliance of deck and

all deck accessories installation

with construction documents

perform

Verify deck materials are perform
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represented by the mill

certifications that comply with

the construction documents

Document acceptance or

rejection of installation of deck

and deck accessories

document

3.14 METAL DECK INSPECTION AFTER DECK PLACEMENT 

A. Verify the following are in compliance with SDI QA/QC-2011, Appendix 1, Table 1.3

TASK TYPE DESCRIPTION

Welding procedure

specification (WPS) available
perform

Manufactures certifications for

welding consumables available
observe

Material identification

(type/grade)
observe

Check welding equipment observe

3.15 METAL DECK INSPECTION DURING WELDING

A. Verify the following are in compliance with SDI QA/QC-2011, Appendix 1, Table 1.4

TASK TYPE DESCRIPTION

Use of qualified welders observe

Control and handling of welding

consumables
observe

Environmental conditions (wind

speed, moisture, temperature)
observe

WPS followed observe

3.16 METAL DECK INSPECTION AFTER WELDING

A. Verify the following are in compliance with SDI QA/QC-2011, Appendix 1, Table 1.5.

TASK TYPE DESCRIPTION

Verify size and location of

welds, including support,

sidelap, and perimeter welds.

perform

Welds meet visual acceptance

criteria
perform

Verify repair activities perform

Document acceptance or

rejection of welds
document

3.17 METAL DECK INSPECTION BEFORE MECHANICAL FASTENING

A. Verify the following are in compliance with SDI QA/QC-2011, Appendix 1, Table 1.6.

TASK TYPE DESCRIPTION

Manufacturer installation

instructions available for

mechanical fasteners

observe

Proper tools available for

fastener installation
observe

3.18 METAL DECK INSPECTION DURING MECHANICAL FASTENING

A. Verify the following are in compliance with SDI QA/QC-2011, Appendix 1, Table 1.7
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TASK TYPE DESCRIPTION

Fasteners are positioned as

required
observe

Fasteners are installed in

accordance with

manufacturer's instructions

observe

3.19 METAL DECK INSPECTION AFTER MECHANICAL FASTENING

A. Verify the following are in compliance with SDI QA/QC-2011, Appendix 1, Table 1.8

TASK TYPE DESCRIPTION

Check spacing, type, and

installation of support fasteners
perform

Check spacing, type, and

installation of sidelap fasteners
perform

Check spacing, type, and

installation of perimeter

fasteners

perform

Verify repair activities perform

Document acceptance or

rejection of mechanical

fasteners

document

3.20 OPEN-WEB STEEL JOISTS SECTION

A. Open-web steel joists and joist girders – verify the following are in compliance with IBC TABLE
1705.2.3

TASK TYPE DESCRIPTION

Installation of open-web steel

joists and joist girders
observe

End connections – welded or

bolted

Bridging – horizontal and

diagonal

3.21 CONCRETE CONSTRUCTION, INCLUDING COMPOSITE DECK

A. Verify the following are in compliance with IBC Table 1705.3 (ACI 318 References noted in IBC
Table)

TASK TYPE DESCRIPTION

Inspect reinforcement,

including prestressing tendons,

and verify placement.

observe

Verify prior to placing concrete that reinforcing is

of specified type, grade and size; that it is free of

oil, dirt and unacceptable rust; that it is located

and spaced properly; that hooks, bends, ties,

stirrups and supplemental reinforcement are

placed correctly; that lap lengths, stagger and

offsets are provided; and that all mechanical

connections are installed per the manufacturer’s
instructions and/or evaluation report.

Reinforcing bar welding observe

Verify weldability of reinforcing bars other than

ASTM A 706

Inspect single-pass fillet welds, maximum 5/16”
in accordance with AWS 1.4                                 

All other welding continuous
Visually inspect all welds in accordance with

AWS D1.4
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Cast in place anchors and post

installed drilled anchors

(downward inclined)

observe

Verify prior to placing concrete that cast in place

anchors and post installed drilled anchors have

proper embedment, spacing and edge distance. 

Post-installed adhesive

anchors in horizontal or upward

inclined orientations

continuous

and

document

Inspect as required per approved ICC-ES report

Verify that installer is certified for installation of

horizontal and overhead installation applications

Inspect proof loading as required by the contract

documents (IBC Table 1705.3, 4).

Verify use of required mix

design
observe

Verify that all mixes used comply with the

approved construction documents(IBC Table

1705.3, 5)

Prior to concrete placement,

fabricate specimens for

strength tests, perform slump

and air content tests, and

determine the temperature of

the concrete

continuous

At the time fresh concrete is sampled to fabricate

specimens for strength test verify these tests are

performed by qualified technicians.

Inspect concrete and/or

shotcrete placement for proper

application techniques

continuous

Verify proper application techniques are used

during concrete conveyance and depositing

avoids segregation or contamination. Verify that

concrete is properly consolidated.

Verify maintenance of specified

curing temperature and

technique

observe
Inspect curing, cold weather protection, and hot

weather protection procedures.

Verify in-situ concrete strength,

prior to stressing of tendons in

post-tensioned concrete and

prior to removal of shores and

forms from beams and

structural slabs.

observe

Inspect formwork for shape,

location and dimensions of the

concrete member being formed

observe

3.22 MASONRY CONSTRUCTION - START OF MASONRY WORK

A. Verify the following are in compliance with IBC 1705.4 (ACI 530-13 TABLE 3.1.2 & 3.1.3).

TASK TYPE DESCRIPTION

Compliance with approved

submittals prior to start
observe

Proportions of site-mixed

mortar.
observe

Grade and type of

reinforcement, anchor bolts,

and prestressing tendons and

anchorages

observe

Prestressing technique observe

Properties of thin bed mortar

for AAC masonry
observe
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3.23 MASONRY CONSTRUCTION PRIOR TO GROUTING

A. Verify the following are in compliance with IBC 1705.4 (ACI 530-13 TABLE 3.1.2 & 3.1.3).

TASK TYPE DESCRIPTION

Grout space continuous

Proportions of site-prepared

grout and prestressing grout for

bonded tendons

observe

Proportions of site-mixed grout

and prestressing grout for

bonded tendons

observe

Placement of masonry units

and mortar joints
observe

Properties of thin bed mortar

for AAC masonry
observe

3.24 MASONRY CONSTRUCTION DURING CONSTRUCTION

A. Verify the following are in compliance with IBC 1705.4 (ACI 530-13 TABLE 3.1.2 & 3.1.3)

TASK TYPE DESCRIPTION

Size and location of structural

elements is in compliance
observe

Preparation, construciton, and

protection of masonry during

cold weather (temperature

below 40 F (4.4 C) or hot

weather (temperature above 90

F (32.2 C))

continuous

Application and measurement

of prestressing force
continuous

Placement of grout and

prestressing grout for bonded

tendons

continuous

Observe preparation of grout

specimens, mortar specimens,

and/or prisms

observe

Type, size and placement of

reinforcement, connectors,

anchor bolts and prestressing

tendons and anchorages,

including details of anchorage

of masonry to structural

members, frames, or other

construction

continuous

3.25 SPECIAL INSPECTIONS FOR FIRE RESISTANT PENETRATIONS AND JOINTS

A. Verify penetration firestops in accordance with ASTM E2174.

B. Verify fire resistant joints in accordance with ASTM E2393.

END OF SECTION



CONSTRUCT BELLEFONTAINE READINESS CENTER           Oculus Project No. 162-21 
Project No. T2150-01                                   Bidding Documents 
NGB No. PN290179                                       May 3, 2024 
 

CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 015000 - 1 

SECTION 015000 – CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract including General and Supplementary 
Conditions, Bid Form, and other Division 1 Specification Sections apply to this Section. 

1.2 SUMMARY 

A. This Section includes requirements for construction facilities and temporary controls 
including temporary utilities, support facilities, security, and protection. 

B. Temporary utilities include, but are not limited to, the following: 

1. Water service and distribution 

2. Temporary electric power and light 

3. Temporary heat 

4. Ventilation 

5. Telephone service 

6. Sanitary facilities, including drinking water 

7. Storm and sanitary sewer 

C. Support facilities include, but are not limited to, the following: 

1. Field offices and storage sheds 

2. Temporary roads and paving 

3. Dewatering facilities and drains 

4. Temporary enclosures 

5. Hoists and temporary elevator use 

6. Temporary project identification signs and bulletin boards 

7. Waste disposal services 

8. Rodent and pest control 

9. Construction aids and miscellaneous services and facilities 

D. Security and protection facilities include, but are not limited to, to following: 

1. Temporary fire protection 

2. Barricades, warning signs, and lights 

3. Sidewalk bridge or enclosure fence for the site 

4. Environmental protection 
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1.3 SUBMITTALS 

A. Temporary Utilities:  Submit reports of tests, inspections, meter readings, and similar 
procedures performed on temporary utilities. 

B. Implementation and Termination Schedule:  Within (15) days of the date established for 
commencement of the Work, submit a schedule indicating implementation and 
termination of each temporary utility. 

1.4 QUALITY ASSURANCE 

A. Regulations:  Comply with industry standards and applicable laws and regulations 
including, but not limited to, the following: 

1. Building code requirements 

2. Health and safety regulations 

3. Utility company regulations 

4. Police, fire department, and rescue squad rules 

5. Environmental protection regulations 

B. Standards:  Comply with NFPA 241 “Standard for Safeguarding Construction, 
Alterations, and Demolition Operations”.  ANSI A10 Series standards for “Safety 
Requirements for Construction and Demolition”, and NECA Electrical Design Library 
“Temporary Electrical Facilities”. 

1. Electrical Service:  Comply with NEMA, NECA, and UL standards and 
regulations for temporary electric service.  Install service in compliance with 
NFPA 70 “National Electric Code”. 

C. Inspections:  Arrange for authorities having jurisdiction to inspect and test each 
temporary utility before use.  Obtain required certifications and permits. 

1.5 PROJECT CONDITIONS 

A. Temporary Utilities:  Prepare a schedule indicating dates for implementation and 
termination of each temporary utility.  At the earliest feasible time, when acceptable to 
the Owner, change over from use of temporary service to use of permanent service. 

B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  
Operate in a safe and efficient manner.  Relocate temporary services and facilities as the 
Work progresses.  Do not overload facilities or permit them to interfere with progress.  
Take necessary fire-prevention measures.  Do not allow hazardous, dangerous, or 
unsanitary conditions, or public nuisances to develop or persist onsite. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide new materials.  If acceptable to the Designer, the Contractor may use 
undamaged, previously used materials in serviceable condition.  Provide materials 
suitable for use intended. 
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B. Lumber and Plywood:  Comply with requirements in Division 6 Section “Rough 
Carpentry”. 

1. For job-built temporary office, shops, and sheds within the construction area, 
provide UL-labeled, fire-treated lumber and plywood for framing, sheathing, and 
siding. 

2. For signs and directory boards, provide exterior-type, Grade B-B high-density 
concrete form overlay plywood of sized and thicknesses indicated. 

3. For fences and vision barriers, provide minimum 3/9” (9.5mm) thick exterior 
plywood. 

4. For safety barriers, sidewalk bridges, and similar uses, provide minimum 5/8” 
(16mm) thick exterior plywood. 

C. Gypsum Wallboard:  Provide gypsum wallboard on interior walls of temporary offices. 

D. Roofing Materials:  Provide UL Class A standard-weight asphalt shingles or UL Class C 
mineral-surfaced roll roofing on roofs of job-built temporary office, shops, and shed. 

E. Paint:  Comply with requirements of Division 9 Section “Painting”. 

1. For job-built temporary offices, shops, sheds, fences, and other exposed lumber 
and plywood, provide exterior-grade acrylic-latex emulsion over exterior primer. 

2. For sign panels and applying graphics, provide exterior-grade alkyd gloss enamel 
over exterior primer. 

3. For interior walls of temporary offices, provide two (2) quarts interior latex-flat 
wall paint. 

F. Tarpaulins:  Provide waterproof, fire-resistant, UL-labeled tarpaulins with flame-spread 
rating of (15) or less.  For temporary enclosures, provide translucent, nylon-reinforced 
laminated polyethylene or polyvinyl chloride, fire-retardant tarpaulins. 

G. Water:  Provide potable water approved by local health authorities. 

H. Open-Mesh Fencing:  Provide 0.120” (3mm) thick, galvanized 2” (50mm) chainlink 
fabric fencing 6’ (2m) high with galvanized steel pipe posts, 1½” (38mm) ID for line 
posts and 2½” (64mm) ID for corner posts. 

2.2 EQUIPMENT 

A. General:  Provide new equipment.  If acceptable to the Designer, the Contractor may use 
undamaged, previously used equipment in serviceable condition.  Provide equipment 
suitable for use intended. 

B. Water Hoses:  Provide ¾” (19mm), heavy-duty, abrasion-resistant, flexible rubber hoses 
100’ (30m) long, with pressure rating greater than the maximum pressure of the water 
distribution system.  Provide adjustable shutoff nozzles at hose discharge. 

C. Electrical Outlets:  Provide properly configured, NEMA-polarized outlets to prevent 
insertion of 110 to 120V plugs into higher voltage outlets.  Provide receptacle outlets 
equipped with ground-fault circuit interrupters, reset button, and pilot light for connection 
of power tools and equipment. 
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D. Electrical Power Cords:  Provide grounded extension cords.  Use hard-service cords 
where exposed to abrasion and traffic.  Provide waterproof connectors to connect 
separate lengths of electric cords if single lengths will not reach areas where construction 
activities are in progress.  Do not exceed safe length-voltage rating. 

E. Lamps and Light Fixtures:  Provide general service incandescent lamps of wattage 
required for adequate illumination.  Provide guard cages or tempered-glass enclosures 
where exposed to breakage.  Provide exterior fixture where exposed to moisture. 

F. Heating Units:  Provide temporary heating units that have been tested and labeled by UL, 
FM, or another recognized trade association related to the type of fuel being consumed. 

G. Temporary Offices:  Provide prefabricated or mobile units or similar job-built 
construction with lockable entrances, operable windows, and serviceable finishes.  
Provide heated and air-conditioned units on foundations adequate for normal loading. 

H. Temporary Toilet Units:  Provide self-contained, single-occupant toilet units of the 
chemical, aerated re-circulation, or combustion type.  Provide units properly vented and 
fully enclosed with a glass-fiber-reinforced polyester shell or similar nonabsorbent 
material. 

I. Fire Extinguishers:  Provide hand-carried, portable, UL-rated, Class A fire extinguishers 
for temporary offices and similar spaces.  In other locations, provide hand-carried, 
portable, UL-rated, Class ABC, dry-chemical extinguishers, or a combination of 
extinguishers of NFPA-recommended classes for the exposures. 

1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, 
and size required by location and class of fire exposure. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Use qualified personnel for installation of temporary facilities.  Locate facilities where 
they will serve the Project adequately and result in minimum interference with 
performance of the Work.  Relocate and modify facilities as required. 

B. Provide each Facility ready for use when needed to avoid delay.  Maintain and modify as 
required.  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. General:  Engage the appropriate local utility company to install temporary service or 
connect to existing service.  Where company provides only part of the service, provide 
the remainder with matching, compatible materials and equipment.  Comply with 
company recommendations. 

1. Arrange with company and existing users for a time when service can be 
interrupted, if necessary, to make connections for temporary services. 

2. Provide adequate capacity at each stage of construction.  Prior to temporary 
utility availability, provide trucked-in services. 
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3. Obtain easements to bring temporary utilities to the site where the Owner’s 
easements cannot be used for that purpose. 

4. Use Charges:  Cost or use charges for temporary facilities are not chargeable to 
the Owner or Designer.  Neither the Owner nor Designer will accept cost or use 
charges as a basis of claims for Change Order. 

B. Temporary Water Service:  Install water service and distribution piping of sizes and 
pressures adequate for construction until permanent water service is in use. 

1. Sterilization:  Sterilize temporary water piping prior to use. 

C. Temporary Electric Power Service:  Provide weatherproof, grounded electric power 
service and distribution system of sufficient size, capacity, and power characteristics 
during construction period.  Include meters, transformers, overload-protected 
disconnects, automatic ground-fault interrupters, and main distribution switch gear. 

1. Install electric power service underground, except where overhead service must 
be used. 

2. Power Distribution System:  Install wiring overhead and rise vertically where 
least exposed to damage.  Where permitted, wiring circuits not exceeding 125V, 
AC 20ampere rating, and lighting circuits may be nonmetallic sheathed cable 
where overhead and exposed for surveillance. 

D. Temporary Lighting:  When overhead floor or roof deck has been installed, provide 
temporary lighting with local switching. 

1. Install and operate temporary lighting that will fulfill security and protection 
requirements without operating the entire system.  Provide temporary lighting 
that will provide adequate illumination for construction operations and traffic 
conditions. 

E. Temporary Heating:  Provide temporary heat required by construction activities for 
curing or drying of completed installations or for protection of installed construction from 
adverse effects of low temperatures or high humidity.  Select safe equipment that will not 
have a harmful effect on completed installations or elements being installed.  Coordinate 
ventilation requirements to produce the ambient condition required and minimize 
consumption of energy. 

1. Heating Facilities:  Except where the Owner authorizes use of the permanent 
system, provide vented, self-contained, LP gas or fuel-oil heaters with individual 
space thermostatic control. 

2. Use of gasoline-burning space heaters, open flame, or salamander heating units is 
prohibited. 

F. Temporary Heating and Cooling:  The normal heating and/or cooling system of the 
building shall be maintained in operation during the construction.  Should the Contractor 
find it necessary to interrupt the normal HVAC service to spaces, which have not been 
vacated for construction, such interruptions shall be pre-scheduled with the Construction 
Representative. 

G. Temporary Telephones:  Provide temporary telephone service throughout the 
construction period for all personnel engaged in construction activities. 

1. Telephone Lines:  Provide telephone lines for the following: 
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a. Where an office has more than two (2) occupants, install a telephone for 
each additional occupant or pair of occupants. 

b. Provide a dedicated telephone for a fax machine in the field office. 

c. Provide a separate line for the Owner’s use. 

2. At each telephone, post a list of important telephone numbers. 

H. Temporary Toilets:  Install self-contained toilet units.  Use of pit-type privies will not be 
permitted.  Comply with regulations and health codes for the type, number, location, 
operation, and maintenance of fixtures and facilities.  Install where facilities will best 
serve the Project’s needs. 

1. Shield toilets to ensure privacy. 

2. Provide separate facilities for male and female personnel. 

3. Provide toilet tissue materials for each facility. 

I. Wash Facilities:  Install wash facilities supplied with potable water at convenient 
locations for personnel involved in handling materials that require wash-up for a health 
and sanitary condition.  Dispose of drainage properly.  Supply cleaning compounds 
appropriate for each condition. 

1. Provide paper towels or similar disposable materials for each facility. 

2. Provide covered waste containers for used material. 

3. Provide safety showers, eyewash fountains, and similar facilities for 
convenience, safety, and sanitation of personnel. 

J. Drinking-Water Facilities:  Provide containerized, tap-dispenser, bottled-water drinking-
water units, including paper supply. 

1. Where power is accessible, provide electric water coolers to maintain dispensed 
water temperature at 45°F to 55°F (7°C to 13°C). 

K. Provide earthen embankments and similar barriers in and around excavations and 
subgrade construction, sufficient to prevent flooding by runoff of storm water from heavy 
rains. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Locate field offices, storage sheds, and other temporary construction and 
support facilities for easy access. 

1. Maintain support facilities until near Substantial Completion.  Remove prior to 
Substantial Completion.  Personnel remaining after Substantial Completion will 
be permitted to use permanent facilities, under conditions acceptable to the 
Owner. 

B. Field Offices:  Provide insulated, weathertight temporary offices of sufficient size to 
accommodate required office personnel at the Project site.  Keep the office clean and 
orderly for use for small progress meetings.  Furnish and equip office as follows: 

1. Furnish with a desk and chairs, a 4-drawer file cabinet, plan table, plan rack, and 
a 6-shelf bookcase. 
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2. Equip with a water cooler and private toilet complete with water closet, lavatory, 
and medicine cabinet unit with a mirror. 

C. Storage facilities:  Install storage sheds sized, furnished, and equipped to accommodate 
materials and equipment involved, including temporary utility service.  Sheds may be 
open shelters or fully enclosed spaces within the building or elsewhere onsite. 

D. Storage Facilities:  The Owner will provide storage onsite as designated by the Facility 
Representative or the Construction Representative.  Areas for use by the Contractor for 
storage will be identified at the Pre-Bid Meeting. 

E. Temporary Paving:  Construct and maintain temporary roads and paving to support the 
indicated loading adequately and to withstand exposure to traffic during the construction 
period.  Locate temporary paving for roads, storage areas, and parking where the same 
permanent facilities will be located.  Review proposed modifications to permanent paving 
with the Designer. 

1. Paving:  Comply with Division 2 Section “Hot-Mixed Asphalt Paving” for 
construction and maintenance of temporary paving. 

2. Coordinate temporary paving development with subgrade grading, compaction, 
installation and stabilization of subbase, and installation of base and finish 
courses of permanent paving. 

3. Install temporary paving to minimize the need to rework the installations and to 
result in permanent roads and paved areas without damage or deterioration when 
occupied by the Owner. 

4. Delay installation of the final course of permanent asphalt concrete paving until 
immediately before Substantial Completion.  Coordinate with weather conditions 
to avoid unsatisfactory results. 

5. Extend temporary paving in and around the construction area as necessary to 
accommodate delivery and storage of materials, equipment usage, administration, 
and supervision. 

F. Construction Parking:  Parking at the site will be provided in the areas designated at the 
Pre-Construction Meeting. 

G. Dewatering Facilities and Drains:  For temporary drainage and dewatering facilities and 
operations not directly associated with construction activities included under individual 
Sections, comply with dewatering requirements of applicable Division 2 Sections.  
Where feasible, utilize the same facilities.  Maintain the site, excavations, and 
construction free of water. 

H. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, and 
similar activities. 

1. Where heat is needed and the permanent building enclosure is not complete, 
provide temporary enclosures where there is no other provision for containment 
of heat.  Coordinate enclosure with ventilating and materials drying or curing 
requirements to avoid dangerous conditions and effects. 

2. Install tarpaulins securely with incombustible wood framing and other materials.  
Close openings of 25SqFt (2.3SqM) or less with plywood or similar materials. 
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3. Close openings through floor or roof decks and horizontal surfaces with load-
bearing, wood-framed construction. 

4. Where temporary wood or plywood enclosure exceeds 100SqFt (9.2SqM) in 
area, use UL-labeled, fire-retardant-treated material for framing and main 
sheathing. 

I. Temporary Lifts and Hoists:  Provide facilities for hoisting materials and employees.  
Truck cranes and similar devices used for hoisting materials are considered “tools and 
equipment” and not temporary facilities. 

J. Project Identification and Temporary Signs:  Prepare project identification and other 
signs of size indicated.  Install signs where indicated to inform the public and persons 
seeking entrance to the Project.  Support on posts or framing of preservative-treated wood 
or steel.  Do not permit installation of unauthorized signs. 

1. Project Identification Signs:  Engage an experienced sign painter to apply 
graphics.  Comply with details indicated. 

2. Temporary Signs:  Prepare signs to provide directional information to 
construction personnel and visitors. 

K. Temporary Exterior Lighting:  Install exterior yard and sign lights so signs are visible 
when Work is being performed. 

L. Collection and Disposal of Waste:  Collect waste from construction areas and elsewhere 
daily.  Comply with requirements of NFPA 241 for removal of combustible waste 
material and debris.  Enforce requirements strictly.  Do not hold materials more than 
seven (7) days during normal weather or three (3) days when the temperature is expected 
to rise above 80°F (27°C).  Handle hazardous, dangerous, or unsanitary waste materials 
separately from other waste by containerizing properly.  Dispose of material lawfully. 

M. Rodent Pest Control:  Before deep foundation work has been completed, retain a local 
exterminator or pest control company to recommend practices to minimize attraction and 
harboring of rodents, roaches, and other pests.  Employ this service to perform 
extermination and control procedures are regular intervals so the Project will be free of 
pests and their residues at Substantial Completion.  Perform control operations lawfully, 
using environmentally safe materials. 

N. Stairs:  Until permanent stairs are available, provide temporary stairs where ladders are 
not adequate.  Cover finished, permanent stairs with a protective covering of plywood or 
similar material so finishes will be undamaged at the time of acceptance. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Except for use of permanent fire protection as soon as available, do not change over from 
use of temporary security and protection facilities to permanent facilities until Substantial 
Completion, or longer, as requested by the Designer. 

B. Temporary Fire Protection:  Until fire-protection needs are supplied by permanent 
facilities, install and maintain temporary fire-protection facilities of the types needed to 
protect against reasonable predictable and controllable fire losses.  Comply with NFPA 
10 “Standard for Portable Fire Extinguishers” and NFPA 241 “Standard for Safeguarding 
Construction, Alterations, and Demolition Operations”. 
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1. Locate fire extinguishers where convenient and effective for their intended 
purpose, but not less than one (1) extinguisher on each floor at or near each 
usable stairwell. 

2. Store combustible materials in containers in fire-safe locations. 

3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-
protection facilities, stairways, and other access routes for fighting fires.  Prohibit 
smoking in hazardous fire-exposure areas. 

4. Provide supervision of welding operations, combustion-type temporary heating 
units, and similar sources of fire ignition. 

C. Permanent Fire Protection:  At the earliest feasible date in each area of the Project 
complete installation of the permanent fire-protection facility including connected 
services and place into operation and use.  Instruct key personnel on use of facilities. 

D. Barricades, Warning Signs, and Lights:  Comply with standards and code requirements 
for erection of structurally adequate barricades.  Paint with appropriate colors, graphics, 
and warning signs to inform personnel and the public of the hazard being protected 
against.  Where appropriate and needed, provide lighting including flashing red or amber 
lights. 

E. Enclosure Fence:  Before excavation begins, install an enclosure fence with lockable 
entrance gates.  Locate where indicated, or enclose the entire site or the portion 
determined sufficient to accommodate construction operations.  Install in a manner that 
will prevent people, dogs, and other animals from easily entering the site, except by the 
entrance gates. 

1. Provide open-mesh, chainlink fencing with posts set in a compacted mixture of 
gravel and earth. 

2. Provide plywood fence, 8’ (2.5m) high, framed with (4) 2”x4” (50mm x 100mm) 
rails, and preservative-treated wood posts spaced not more than 8’ (2.5m) apart. 

F. Security Enclosure and Lockup:  Install substantial temporary enclosure of partially 
completed areas of construction.  Provide locking entrances to prevent unauthorized 
entrance, vandalism, theft, and similar violations of security. 

1. Storage:  Where materials and equipment must be stored and are of value or attractive for 
theft, provide a secure lockup.  Enforce discipline in connection with the installation and 
release of material to minimize the opportunity for theft and vandalism. 

G. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 
construction in ways and by methods that comply with environmental regulations and 
minimize the possibility that air, waterways, and subsoil might be contaminated or 
polluted or that other undesirable effects might result.  Avoid use of tools and equipment 
that produce harmful noise.  Restrict use of noisemaking tools and equipment to hours 
that will minimize complaints from persons or firms near the site. 

3.5 OPERATION, TERMINATION AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  Limit availability of 
temporary facilities to essential and intended uses to minimize waste and abuse. 
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B. Maintenance:  Maintain facilities in good operating condition until removal.  Protect from 
damage by freezing temperatures and similar elements. 

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. 

2. Protection:  Prevent water-filled piping from freezing.  Maintain markers for 
underground lines.  Protect from damage during excavation operations. 

C. Termination and Removal:  Unless the Designer requests that it be maintained longer, 
remove each temporary facility when the need has ended, when 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 the 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 the Contractor’s 
property.  The Owner reserves the right to take possession of project 
identification signs. 

2. Remove temporary paving not intended for or acceptable for integration into 
permanent paving.  Where the area is intended for landscape development, 
remove soil and aggregate fill that do not comply with requirements for fill or 
subsoil in the area.  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 the temporary entrances as required by the governing authority. 

3. At Substantial Completion, clean and renovate permanent facilities used during 
the construction period including, but not limited to, the following: 

a. Replace air filters and clean inside of ductwork and housing. 

b. Replace significantly worn parts and parts subject to unusual operating 
conditions. 

c. Replace lamps burned out or noticeably dimmed by hours of use. 

END OF SECTION  015000 
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SECTION 01 56 39 

TEMPORARY TREE AND PLANT PROTECTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The Work of this Section Includes: General protection and pruning of existing trees and plants 
that are affected by execution of the Work, whether temporary or permanent construction. 

B. Related Requirements: 

1. Section 31 10 00 "Site Clearing" for removing existing trees and shrubs. 

1.2 DEFINITIONS 

A. Caliper: Diameter of a trunk measured by a diameter tape at a height 6 inches above the 
ground for trees up to and including 4-inch size at this height and as measured at a height of 12 
inches above the ground for trees larger than 4-inch size. 

B. Plant-Protection Zone: Area surrounding individual trees, groups of trees, shrubs, or other 
vegetation to be protected during construction and indicated on Drawings. 

C. Tree-Protection Zone: Area surrounding individual trees or groups of trees to be protected 
during construction and [defined by a circle concentric with each tree with a radius 1.5 times the 
diameter of the drip line unless otherwise indicated]. 

D. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to temporary tree and plant protection including, 
but not limited to, the following: 
a. Tree-service firm's personnel, and equipment needed to make progress and avoid 

delays. 
b. Coordination of Work and equipment movement with the locations of protection 

zones. 
c. Trenching by hand or with air spade within protection zones. 
d. Field quality control. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: 

1. Include locations of protection-zone fencing and signage, showing relation of equipment-
movement routes and material storage locations with protection zones. 

2. Indicate extent of trenching by hand or with air spade within protection zones. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For tree service firm. 

B. Maintenance Recommendations: From arborist, for care and protection of trees affected by 
construction during and after completing the Work. 

C. Existing Conditions: Documentation of existing trees and plantings indicated to remain, which 
establishes preconstruction conditions that might be misconstrued as damage caused by 
construction activities. 

1. Use sufficiently detailed photographs or video recordings. 

1.6 QUALITY ASSURANCE 

A. Tree Service Firm Qualifications: An experienced tree service firm that has successfully 
completed temporary tree and plant protection work similar to that required for this Project and 
that will assign an experienced, qualified arborist to Project site during execution of the Work. 

B. Quality-Control Program: Prepare a written program to systematically demonstrate the ability of 
personnel to properly follow procedures and handle materials and equipment during the Work 
without damaging trees and plantings. Include dimensioned diagrams for placement of 
protection zone fencing and signage, the tree-service firm's responsibilities, instructions given to 
workers on the use and care of protection zones, and enforcement of requirements for 
protection zones. 

1.7 FIELD CONDITIONS 

A. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 

2. Moving or 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. 

B. Do not direct vehicle or equipment exhaust toward protection zones. 

C. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones and 
organic mulch. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Backfill Soil:  Planting soil of suitable moisture content and granular texture for placing around 
tree; free of stones, roots, plants, sod, clods, clay lumps, pockets of coarse sand, concrete 
slurry, concrete layers or chunks, cement, plaster, building debris, and other extraneous 
materials harmful to plant growth. 

1. Planting Soil: Planting soil as specified in Section 32 91 13 "Soil Preparation" 

B. Organic Mulch: Free from deleterious materials and suitable as a top dressing for trees and 
shrubs, consisting of one of the following: 

1. Type:  Wood and bark chips. 

2. Size Range: 3 inches maximum, 1/2 inch minimum. 

3. Color: Natural. 

C. Protection-Zone Fencing: Fencing fixed in position and meeting the following requirements: 
 Previously used materials may be used when approved by Architect. 

1. Plastic Protection-Zone Fencing: Plastic construction fencing constructed of high-density 
extruded and stretched polyethylene fabric with 2-inch maximum opening in pattern and 
weighing a minimum of 0.4 lb/ft.; remaining flexible from minus 60 to plus 200 deg F; inert 
to most chemicals and acids; minimum tensile yield strength of 2000 psi and ultimate 
tensile strength of 2680 psi; secured with plastic bands or galvanized-steel or stainless 
steel wire ties; and supported by tubular or T-shape galvanized-steel posts spaced not 
more than 96 inches apart. 
a. Height: 48 inches. 
b. Color: High-visibility orange, nonfading. 

2. Gates: Single- swing access gates matching material and appearance of fencing, to allow 
for maintenance activities within protection zones; leaf width 24 inches. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Erosion and Sedimentation Control: Examine the site to verify that temporary erosion- and 
sedimentation-control measures are in place. Verify that flows of water redirected from 
construction areas or generated by construction activity do not enter or cross protection zones. 

B. Prepare written report, endorsed by arborist, listing conditions detrimental to tree and plant 
protection. 

3.2 PREPARATION 

A. Locate and clearly identify trees, shrubs, and other vegetation to remain. Flag each tree trunk at 
54 inches above the ground. 
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B. Protect tree root systems from damage caused by runoff or spillage of noxious materials while 
mixing, placing, or storing construction materials. Protect root systems from ponding, eroding, or 
excessive wetting caused by dewatering operations. 

C. Tree-Protection Zones: Mulch areas inside tree-protection zones and other areas indicated. Do 
not exceed indicated thickness of mulch. 

1. Apply 2-inch uniform thickness of organic mulch unless otherwise indicated. Do not place 
mulch within 6 inches of tree trunks. 

D. Trunk Protection: Protect the trunk of each tree within the construction limits to remain as 
follows: 

1. Wrap trunk with orange plastic construction fencing to 2 inches in thickness. Install 2-by-
4-inch wood planks around trunk over wrap at maximum 3 inches apart. Minimum three 
planks per tree. Band together with no less than three steel bands stapled to the planks 
to hold them securely in place. 
a. Height: 48 inches 12 inches from lowest branch. 
b. Trunk protection to remain in place no longer than 6 months. If construction 

exceeds timeframe indicated, inspect trunk protection at 6-month intervals and 
loosen if necessary. 

3.3 PROTECTION ZONES 

A. Protection-Zone Fencing: Install protection-zone fencing along edges of protection zones before 
materials or equipment are brought on the site and construction operations begin in a manner 
that will prevent people from easily entering protected areas except by entrance gates. 
Construct fencing so as not to obstruct safe passage or visibility at vehicle intersections where 
fencing is located adjacent to pedestrian walkways or in close proximity to street intersections, 
drives, or other vehicular circulation. 

1. Posts: Set or drive posts into ground one-third the total height of the fence without 
concrete footings. Where a post is located on existing paving or concrete to remain, 
provide appropriate means of post support acceptable to Architect. 

2. Access Gates: Install provide a minimum of two access gates; adjust to operate 
smoothly, easily, and quietly; free of binding, warp, excessive deflection, distortion, 
nonalignment, misplacement, disruption, or malfunction throughout entire operational 
range. Confirm that latches and locks engage accurately and securely without forcing or 
binding. 

B. Maintain protection zones free of trash. 

C. Maintain protection-zone fencing in good condition as acceptable to Architect and remove when 
construction operations are complete and equipment has been removed from the site. 

1. Do not remove protection-zone fencing, even temporarily, to allow deliveries or 
equipment access through the protection zone. 

3.4 EXCAVATION 

A. General: Excavate at edge of protection zones and for trenches indicated within protection 
zones according to requirements in Section 31 20 00 "Earth Moving" unless otherwise 
indicated. 
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B. Trenching within Protection Zones: Where utility trenches are required within protection zones, 
excavate under or around tree roots by hand or with air spade, or tunnel under the roots by 
drilling, auger boring, or pipe jacking. Do not cut main lateral tree roots or taproots; cut only 
smaller roots that interfere with installation of utilities. Cut roots as required for root pruning. If 
excavating by hand, use narrow-tine spading forks to comb soil and expose roots. 

C. Redirect roots in backfill areas where possible. If encountering large, main lateral roots, expose 
roots beyond excavation limits as required to bend and redirect them without breaking. If 
encountered immediately adjacent to location of new construction and redirection is not 
practical, cut roots approximately 3 inches back from new construction and as required for root 
pruning. 

D. Do not allow exposed roots to dry out before placing permanent backfill. Provide temporary 
earth cover or pack with peat moss and wrap with burlap. Water and maintain in a moist 
condition. Temporarily support and protect roots from damage until they are permanently 
relocated and covered with soil. 

3.5 ROOT PRUNING 

A. Prune tree roots that are affected by temporary and permanent construction. Prune roots as 
follows: 

1. Cut roots manually by digging a trench and cutting exposed roots with sharp pruning 
instruments; do not break, tear, chop, or slant the cuts. Do not use a backhoe or other 
equipment that rips, tears, or pulls roots. 

2. Cut Ends: Do not paint cut root ends. 

3. Temporarily support and protect roots from damage until they are permanently redirected 
and covered with soil. 

4. Cover exposed roots with burlap and water regularly. 

5. Backfill as soon as possible according to requirements in Section 31 20 00 "Earth 
Moving." 

B. Root Pruning at Edge of Protection Zone: Prune tree roots flush with the edge of the protection 
zone by cleanly cutting all roots to the depth of the required excavation. 

3.6 CROWN PRUNING 

A. Prune branches that are affected by temporary and permanent construction.  

1. Prune to remove only broken, dying, or dead branches unless otherwise indicated. Do 
not prune for shape unless otherwise indicated. 

2. Do not remove or reduce living branches to compensate for root loss caused by 
damaging or cutting root system. 

3. Pruning Standards: Prune trees according to ANSI A300 (Part 1). 

B. Unless otherwise directed by arborist and acceptable to Architect, do not cut tree leaders. 

C. Cut branches with sharp pruning instruments; do not break or chop. 
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D. Do not paint or apply sealants to wounds. 

E. Provide subsequent maintenance pruning during Contract period as recommended by arborist. 

F. Chip removed branches and stockpile in areas approved by Architect. 

3.7 REGRADING 

A. Lowering Grade: Where new finish grade is indicated below existing grade around trees, slope 
grade beyond the protection zone. Maintain existing grades within the protection zone. 

B. Lowering Grade within Protection Zone: Where new finish grade is indicated below existing 
grade around trees, slope grade away from trees as recommended by arborist unless otherwise 
indicated. 

1. Root Pruning: Prune tree roots exposed by lowering the grade. Do not cut main lateral 
roots or taproots; cut only smaller roots. Cut roots as required for root pruning. 

C. Raising Grade: Where new finish grade is indicated above existing grade around trees, slope 
grade beyond the protection zone. Maintain existing grades within the protection zone. 

D. Minor Fill within Protection Zone: Where existing grade is 2 inches or less below elevation of 
finish grade, fill with backfill soil. Place backfill soil in a single uncompacted layer and hand 
grade to required finish elevations. 

3.8 REPAIR AND REPLACEMENT 

A. General: Repair or replace trees, shrubs, and other vegetation indicated to remain or to be 
relocated that are damaged by construction operations, in a manner approved by Architect. 

1. Submit details of proposed pruning and repairs. 

2. Perform repairs of damaged trunks, branches, and roots within 24 hours according to 
arborist's written instructions. 

3. Replace trees and other plants that cannot be repaired and restored to full-growth status, 
as determined by Architect. 

B. Trees: Remove and replace trees indicated to remain that are more than 66 percent dead or in 
an unhealthy condition before the end of the corrections period or are damaged during 
construction operations that Architect determines are incapable of restoring to normal growth 
pattern. 

1. Small Trees: Provide new trees of same size and species as those being replaced for 
each tree that measures 6 inches or smaller in caliper size. 

2. Large Trees: Provide one new tree(s) of 6-inch caliper size for each tree being replaced 
that measures more than 6 inches in caliper size. 
a. Species: As selected by Architect. 

3. Plant and maintain new trees as specified in Section 32 93 00 "Plants." 

C. Excess Mulch: Rake mulched area within protection zones, being careful not to injure roots. 
Rake to loosen and remove mulch that exceeds a 2-inch uniform thickness to remain. 
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3.9 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal: Remove excess excavated material, displaced trees, trash, and debris and legally 
dispose of them off Owner's property. 

END OF SECTION 01 56 39 
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SECTION 01 57 13
TEMPORARY EROSION AND SEDIMENT CONTROL

PART 1  GENERAL

1.01 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.

1.02 RELATED REQUIREMENTS

A. Section 31 10 00 - Site Clearing:  Limits on clearing; disposition of vegetative clearing debris.

B. Section 31 22 00 - Grading:  Temporary and permanent grade changes for erosion control.

C. Section 32 11 23 - Aggregate Base Courses:  Temporary and permanent roadways.

1.03 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;
2021a.

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.

1.04 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. Develop and follow an Erosion and Sedimentation Prevention Plan and submit periodic
inspection reports.

C. 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.

D. 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.

E. Timing:  Put preventive measures in place as soon as possible after disturbance of surface
cover and before precipitation occurs.

F. Storm Water Runoff:  Control increased storm water runoff due to disturbance of surface cover
due to construction activities for this project.
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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.

G. 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.

H. 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.

I. 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.

J. 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.

K. Open Water:  Prevent standing water that could become stagnant.

L. Maintenance:  Maintain temporary preventive measures until permanent measures have been
established.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals

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.

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.
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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

2.01 MATERIALS

A. Mulch:  Use one of the following:

1. Straw or hay.

2. Erosion control matting or netting.

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:

E. Gravel:  See Section 32 11 23 for aggregate.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine site and identify existing features that contribute to erosion resistance; maintain such
existing features to greatest extent possible.

3.02 PREPARATION

A. Schedule work so that soil surfaces are left exposed for the minimum amount of time.

3.03 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.

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:
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a. Along downhill perimeter edge of disturbed areas, including soil stockpiles.

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.

3.04 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
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. 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. Temporary Seeding:

1. When hydraulic seeder is used, seedbed preparation is not required.
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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.

3.05 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.

3.06 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.

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 61 16
VOLATILE ORGANIC COMPOUND (VOC) CONTENT RESTRICTIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Requirements for Indoor-Emissions-Restricted products.

B. Requirements for VOC-Content-Restricted products.

C. Requirement for installer certification that they did not use any non-compliant products.

1.02 RELATED REQUIREMENTS

A. Section 01 33 29.07 - Prohibited Content Installer Certification:  Form for certifying that no non-
compliant products were used.

1.03 DEFINITIONS

A. Indoor-Emissions-Restricted Products:  All products in the following product categories,
whether specified or not:

1. Interior paints and coatings applied on site.

2. Interior adhesives and sealants applied on site, including flooring adhesives.

3. Flooring.

4. Products making up wall and ceiling assemblies.

5. Thermal and acoustical insulation.

B. VOC-Content-Restricted Products:  All products in the following product categories, whether
specified or not:

1. Interior paints and coatings applied on site.

2. Interior adhesives and sealants applied on site, including flooring adhesives.

C. Interior of Building:  Anywhere inside the exterior weather barrier.

D. Adhesives:  All gunnable, trowelable, liquid-applied, and aerosol adhesives, whether specified
or not; including flooring adhesives, resilient base adhesives, and pipe jointing adhesives.

E. Sealants:  All gunnable, trowelable, and liquid-applied joint sealants and sealant primers,
whether specified or not; including firestopping sealants and duct joint sealers.

F. 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. Concrete.

2. Clay brick.

3. Metals that are plated, anodized, or powder-coated.

4. Glass.

5. Ceramics.

6. Solid wood flooring that is unfinished and untreated.

1.04 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for
Architectural Coatings; U.S. Environmental Protection Agency; current edition.

B. ASTM D3960 - Standard Practice for Determining Volatile Organic Compound (VOC) Content
of Paints and Related Coatings; 2005 (Reapproved 2018).

C. CAL (CDPH SM) - Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions From Indoor Sources Using Environmental Chambers; 2017, v1.2.

D. CARB (SCM) - Suggested Control Measure for Architectural Coatings; California Air Resources
Board; 2007.

E. CHPS (HPPD) - High Performance Products Database; Current Edition at www.chps.net/.

F. CRI (GLP) - Green Label Plus Testing Program - Certified Products; Current Edition.

G. SCAQMD 1113 - Architectural Coatings; 1977 (Amended 2016).
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H. SCAQMD 1168 - Adhesive and Sealant Applications; 1989 (Amended 2017).

I. SCS (CPD) - SCS Certified Products; Current Edition.

J. UL (GGG) - GREENGUARD Gold Certified Products; Current Edition.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals

B. Product Data:  For each VOC-restricted product used in the project, submit evidence of
compliance.

C. Sustainable Design Reporting:  Submit evidence of compliance.

1. Refer to Section 01 33 29.02 - Sustainable Design Reporting - LEED v4.

D. 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.

1.06 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.

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.

C. Testing Agency Qualifications:  Independent firm specializing in performing testing and
inspections of the type specified in this section.

PART 2  PRODUCTS

2.01 MATERIALS

A. Indoor-Emissions-Restricted Products:  Comply with Indoor Emissions Standard and Test
Method, except for:

1. Inherently Non-Emitting Materials.

B. VOC-Content-Restricted Products:  VOC content not greater than required by the following:

1. Adhesives, Including Flooring Adhesives:  SCAQMD 1168 Rule.

2. Joint Sealants:  SCAQMD 1168 Rule.

3. Paints and Coatings:  Each color; most stringent of the following:

a. 40 CFR 59, Subpart D.

b. SCAQMD 1113 Rule.

c. CARB (SCM).
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PART 3  EXECUTION

3.01 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 74 00 – CLEANING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract including General and Supplementary 

Conditions, Bid Form, and other Division 1 Specification Sections apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for cleaning during the 

Project. 

B. Environmental Requirements:  Conduct cleaning and waste-disposal operations in 

compliance with local laws and ordinances.  Comply fully with federal and local 

environmental and anti-pollution regulations. 

1. Do not dispose of volatile wastes such as mineral spirits, oil, or paint thinner in 

storm or sanitary drains. 

2. Burning or burying of debris, rubbish, or other waste material on the premises is 

not permitted. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by the manufacturer 

or fabricator for the surface to be cleaned.  Do not use cleaning agents that are potentially 

hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 PROGRESS CLEANING 

A. General 

1. Retain all stored items in an orderly arrangement allowing maximum access, not 

impending drainage or traffic, and providing the required protection of materials. 

2. Do not allow the accumulation of scrap, debris, waste material, and other items 

not required for construction of this Work. 

3. At least <once><twice> each month, and more often if necessary, completely 

remove all scrap, debris, and waste material from the jobsite. 

4. Provide adequate storage for all items awaiting removal from the jobsite, 

observing all requirements for fire protection and protection of the ecology. 

B. Site 
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1. Daily, inspect the site and pick up all scrap, debris, and waste material.  Remove 

all such items to the place designated for their storage. 

2. Weekly, inspect all arrangements of materials stored onsite.  Re-stack, tidy, or 

otherwise service all material arrangements. 

3. Maintain the site in a neat and orderly condition at all times. 

C. Structures 

1. Daily, inspect the structures and pick up all scrap, debris, and waste material.  

Remove all such items to the place designated for their storage. 

2. Weekly, sweep all interior spaces clean.  “Clean” for the purposes of this 

paragraph, shall be interpreted as meaning free from dust and other material 

capable of being removed by use of reasonable effort and handheld broom. 

3. In preparation for installation of succeeding materials, clean the structures or 

pertinent portions thereof to the degree of cleanliness recommended by the 

manufacturer of the succeeding material, using all equipment and materials 

required to achieve the required cleanliness. 

4. Following the installation of finish floor materials, clean the finish floor daily 

while work is being performed in the space in which finish materials have been 

installed.  “Clean” for the purposes of this subparagraph, shall be interpreted as 

meaning free from all foreign material which, in the opinion of the Construction 

Representative, may be injurious to the finish of the finish floor material. 

3.2 FINAL CLEANING 

A. General:  Provide final cleaning operations when indicated.  Employ experienced workers 

or professional cleaners for final cleaning.  Clean each surface or unit of Work to the 

condition expected from a commercial building cleaning and maintenance program.  

Comply with manufacturer’s instructions. 

B. Complete the following cleaning operations before requesting inspection for certification 

of Substantial Completion for the entire Project or a portion of the Project. 

1. Clean the Project Site, yard and grounds, in areas disturbed by construction 

activities including landscape development areas, of rubbish, waste material, 

litter, and foreign substances. 

2. Sweep paved areas broom clean.  Rake grounds that are neither planted nor 

paved to a smooth, even-textured surface. 

3. Remove petrochemical spills, stains, and other foreign deposits. 

4. Remove tools, construction equipment, machinery, and surplus material from the 

site. 

5. Remove snow and ice to provide safe access to the building. 

6. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of stains, films, and similar foreign substances.  Avoid disturbing 

natural weathering of exterior surfaces.  Restore reflective surfaces to their 

original condition. 
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7. Remove debris and surface dust from limited access spaces, including roofs, 

plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

8. Broom clean concrete floors in unoccupied spaces. 

9. Vacuum clean carpet and similar soft surfaces removing debris and excess nap.  

Shampoo, if required. 

10. Clean transparent material, including mirrors and glass in doors and windows.  

Remove glazing compounds and other substances that are noticeable vision-

obscuring materials. Replace chipped or broken glass and other damaged 

transparent materials.  Polish mirrors and glass, taking care not to scratch 

surfaces. 

11. Remove labels that are not permanent labels. 

12. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  

Replace finishes and surfaces that cannot be satisfactorily repaired or restored or 

that already show evidence of repair or restoration. 

a. Do not paint over “UL” and similar labels, including mechanical and 

electrical nameplates. 

13. Wipe surfaces of mechanical and electrical equipment, elevator equipment, and 

similar equipment.  Remove excess lubrication, paint and mortar droppings, and 

other foreign substances. 

14. Clean plumbing fixtures to a sanitary condition free of stains, including stains 

resulting from water exposure. 

15. Replace disposable air filters and clean permanent air filters.  Clean exposed 

surfaces of diffusers, registers, and grills. 

16. Clean ducts, blowers, and coils if units were operated without filters during 

construction 

17. Clean food-service equipment to a sanitary condition, ready and acceptable for its 

intended use. 

18. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  

Replace burned-out bulbs and defective and noisy starters in fluorescent and 

mercury vapor fixtures. 

19. Leave the Project clean and ready for occupancy. 

C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection 

and rid the Project of rodents, insects, and other pests.  Comply with regulations of local 

authorities. 

D. Removal of Protection:  Remove temporary protection and facilities installed during 

construction to protect previously completed installations during the remainder of the 

construction period. 

E. Compliances:  Comply with governing regulations and safety standards for cleaning 

operations.  Remove waste materials from the site and dispose of lawfully. 
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1. Where extra materials of value remain after Final Acceptance by the Owner, they 

become the Owner’s property. 

END OF SECTION  01 74 00 
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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1  GENERAL

1.01 WASTE MANAGEMENT REQUIREMENTS

A. Owner requires that this project generate the least amount of trash and waste possible.

B. Employ processes that ensure the generation of as little waste as possible due to error, poor
planning, breakage, mishandling, contamination, or other factors.

C. Minimize trash/waste disposal in landfills; reuse, salvage, or recycle as much waste as
economically feasible.

D. Owner may decide to pay for additional recycling, salvage, and/or reuse based on Landfill
Alternatives Proposal specified below.

E. Required Recycling, Salvage, and Reuse:  The following may not be disposed of in landfills or
by incineration:

1. Aluminum and plastic beverage containers.

2. Corrugated cardboard.

3. Wood pallets.

4. Clean dimensional wood.

5. Land clearing debris, including brush, branches, logs, and stumps; see Section 31 10 00 -
Site Clearing for use options.

6. Metals, including packaging banding, metal studs, sheet metal, structural steel, piping,
reinforcing bars, door frames, and other items made of steel, iron, galvanized steel,
stainless steel, aluminum, copper, zinc, lead, brass, and bronze.

7. Glass.

F. Contractor shall submit periodic Waste Disposal Reports; all landfill disposal, incineration,
recycling, salvage, and reuse must be reported regardless of to whom the cost or savings
accrues; use the same units of measure on all reports.

G. Contractor shall develop and follow a Waste Management Plan designed to implement these
requirements.

H. Methods of trash/waste disposal that are not acceptable are:

1. Burning on the project site.

2. Burying on the project site.

3. Dumping or burying on other property, public or private.

4. Other illegal dumping or burying.

I. Regulatory Requirements:  Contractor is responsible for knowing and complying with regulatory
requirements, including but not limited to Federal, state and local requirements, pertaining to
legal disposal of all construction and demolition waste materials.

1.02 RELATED REQUIREMENTS

A. Section 01 30 00 - Administrative Requirements:  Additional requirements for project meetings,
reports, submittal procedures, and project documentation.

B. Section 01 35 66.12 - Sustainability Certification Project Procedures - LEED v4:  Procedures for
sustainable design documentation.

C. Section 01 50 00 - Temporary Facilities and Controls:  Additional requirements related to
trash/waste collection and removal facilities and services.

D. Section 01 60 00 - Product Requirements:  Waste prevention requirements related to delivery,
storage, and handling.

E. Section 01 70 00 - Execution and Closeout Requirements:  Trash/waste prevention procedures
related to demolition, cutting and patching, installation, protection, and cleaning.

F. Section 31 10 00 - Site Clearing:  Handling and disposal of land clearing debris.
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1.03 DEFINITIONS

A. Clean:  Untreated and unpainted;  not contaminated with oils, solvents, caulk, or the like.

B. Construction and Demolition Waste:  Solid wastes typically including building materials,
packaging, trash, debris, and rubble resulting from construction, remodeling, repair and
demolition operations.

C. Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitibility, corrosivity,
toxicity or reactivity.

D. Nonhazardous:  Exhibiting none of the characteristics of hazardous substances, i.e., ignitibility,
corrosivity, toxicity, or reactivity.

E. Nontoxic:  Neither immediately poisonous to humans nor poisonous after a long period of
exposure.

F. Recyclable:  The 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.

G. Recycle:  To remove a waste material from the project site to another site for remanufacture
into a new product for reuse by others.

H. Recycling:  The 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.

I. Return:  To give back reusable items or unused products to vendors for credit.

J. Reuse:  To reuse a construction waste material in some manner on the project site.

K. Salvage:  To remove a waste material from the project site to another site for resale or reuse by
others.

L. Sediment:  Soil and other debris that has been eroded and transported by storm or well
production run-off water.

M. Source Separation:  The act of keeping different types of waste materials separate beginning
from the first time they become waste.

N. Toxic:  Poisonous to humans either immediately or after a long period of exposure.

O. Trash:  Any product or material unable to be reused, returned, recycled, or salvaged.

P. 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.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals

B. Sustainable Design Submittals:  Submit Waste Management Plan and Waste Disposal Reports
in accordance with procedures specified in Section 01 35 66.12 - Sustainability Certification
Project Procedures - LEED v4.

C. Landfill Alternatives Proposal:  Within 10 calendar days after receipt of Notice of Award of Bid,
or prior to any trash or waste removal, whichever occurs sooner, submit a projection of
trash/waste that will require disposal and alternatives to landfilling, with net costs.

1. Submit to Architect for Owner's review and approval.

2. If Owner wishes to implement any cost alternatives, the Contract Price will be adjusted as
specified elsewhere.

3. Include an analysis of trash/waste to be generated and landfill options as specified for
Waste Management Plan described below.

4. Describe as many alternatives to landfilling as possible:

a. List each material proposed to be salvaged, reused, or recycled.

b. List the proposed local market for each material.

c. State the estimated net cost resulting from each alternative, after subtracting revenue
from sale of recycled or salvaged materials and landfill tipping fees saved due to
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diversion of materials from the landfill.

5. Provide alternatives to landfilling for at least the following materials:

a. Concrete.

b. Bricks.

c. Concrete masonry units.

d. Asphalt paving.

D. Once Owner has determined which of the landfill alternatives addressed in the Proposal above
are acceptable, prepare and submit Waste Management Plan; submit within 10 calendar days
after notification by Architect.

E. Waste Management Plan:  Include the following information:

1. Analysis of the trash and waste projected to be generated during the entire project
construction cycle, including types and quantities.

2. Landfill Options: The name, address, and telephone number of the landfill(s) where
trash/waste will be disposed of, the applicable landfill tipping fee(s), and the projected cost
of disposing of all project trash/waste in the landfill(s).

3. Landfill Alternatives:  List all waste materials that will be diverted from landfills by reuse,
salvage, or recycling.

4. Meetings:  Describe regular meetings to be held to address waste prevention, reduction,
recycling, salvage, reuse, and disposal.

5. Materials Handling Procedures:  Describe the means by which materials to be diverted
from landfills will be protected from contamination and prepared for acceptance by
designated facilities; include separation procedures for recyclables, storage, and
packaging.

6. Transportation:  Identify the destination and means of transportation of materials to be
recycled; i.e. whether materials will be site-separated and self-hauled to designated
centers, or whether mixed materials will be collected by a waste hauler.

F. Waste Disposal Reports:  Submit at specified intervals, with details of quantities of trash and
waste, means of disposal or reuse, and costs; show both totals to date and since last report.

1. Submit updated Report with each Application for Progress Payment; failure to submit
Report will delay payment.

2. Submit Report on a form acceptable to Owner.

3. Landfill Disposal:  Include the following information:

a. Identification of material.

b. Amount, in tons or cubic yards (cubic meters), of trash/waste material from the
project disposed of in landfills.

c. State the identity of landfills, total amount of tipping fees paid to landfill, and total
disposal cost.

d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and
cost.

4. Incinerator Disposal:  Include the following information:

a. Identification of material.

b. Amount, in tons or cubic yards (cubic meters), of trash/waste material from the
project delivered to incinerators.

c. State the identity of incinerators, total amount of fees paid to incinerator, and total
disposal cost.

d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and
cost.

5. Recycled and Salvaged Materials:  Include the following information for each:

a. Identification of material, including those retrieved by installer for use on other
projects.

b. Amount, in tons or cubic yards (cubic meters), date removed from the project site,
and receiving party.

c. Transportation cost, amount paid or received for the material, and the net total cost or
savings of salvage or recycling each material.
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d. Include manifests, weight tickets, receipts, and invoices as evidence of quantity and
cost.

e. Certification by receiving party that materials will not be disposed of in landfills or by
incineration.

6. Material Reused on Project:  Include the following information for each:

a. Identification of material and how it was used in the project.

b. Amount, in tons or cubic yards (cubic meters).

c. Include weight tickets as evidence of quantity.

7. Other Disposal Methods:  Include information similar to that described above, as
appropriate to disposal method.

PART 3  EXECUTION

2.01 WASTE MANAGEMENT PROCEDURES

A. See Section 01 30 00 for additional requirements for project meetings, reports, submittal
procedures, and project documentation.

B. See Section 01 50 00 for additional requirements related to trash/waste collection and removal
facilities and services.

C. See Section 01 60 00 for waste prevention requirements related to delivery, storage, and
handling.

D. See Section 01 70 00 for trash/waste prevention procedures related to demolition, cutting and
patching, installation, protection, and cleaning.

2.02 WASTE MANAGEMENT PLAN IMPLEMENTATION

A. Manager:  Designate an on-site person or persons responsible for instructing workers and
overseeing and documenting results of the Waste Management Plan.

B. Communication:  Distribute copies of the Waste Management Plan to job site foreman, each
subcontractor, Owner, and Architect.

C. Instruction:  Provide on-site instruction of appropriate separation, handling, and recycling,
salvage, reuse, and return methods to be used by all parties at the appropriate stages of the
project.

D. Meetings:  Discuss trash/waste management goals and issues at project meetings.

1. Prebid meeting.

2. Preconstruction meeting.

3. Regular job-site meetings.

E. Facilities:  Provide specific facilities for separation and storage of materials for recycling,
salvage, reuse, return, and trash disposal, for use by all contractors and installers.

1. Provide containers as required.

2. Provide adequate space for pick-up and delivery and convenience to subcontractors.

3. Keep recycling and trash/waste bin areas neat and clean and clearly marked in order to
avoid contamination of materials.

F. Hazardous Wastes:  Separate, store, and dispose of hazardous wastes according to applicable
regulations.

G. Recycling:  Separate, store, protect, and handle at the site identified recyclable waste products
in order to prevent contamination of materials and to maximize recyclability of identified
materials.  Arrange for timely pickups from the site or deliveries to recycling facility in order to
prevent contamination of recyclable materials.

H. Reuse of Materials On-Site:  Set aside, sort, and protect separated products in preparation for
reuse.

I. Salvage:  Set aside, sort, and protect products to be salvaged for reuse off-site.

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. 

B. Attendance Record: For each training module, submit list of participants and length of 

instruction time. 

C. Evaluations: For each participant and for each training module, submit results and 

documentation of performance-based test. 

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 Construction Manager. 

e. Name of Contractor. 

f. Date of video recording. 

2. Transcript: Prepared in PDF electronic format. Include a cover sheet with same label 

information as the corresponding video recording and a table of contents with links to 
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corresponding training components. Include name of Project and date of video recording 

on each page. 

3. At completion of training, submit complete training manual(s) for Owner's use in PDF 

electronic file format on compact disc. 

1.5 QUALITY ASSURANCE 

A. Facilitator Qualifications: A firm or individual experienced in training or educating 

maintenance personnel in a training program similar in content and extent to that indicated for 

this Project, and whose work has resulted in training or education with a record of successful 

learning performance. 

B. Instructor Qualifications: A factory-authorized service representative experienced in operation 

and maintenance procedures and training. 

C. Preinstruction Conference: Conduct conference at Project site to comply with requirements in 

Section 013100 "Coordination". Review methods and procedures related to demonstration and 

training including, but not limited to, the following: 

1. Inspect and discuss locations and other facilities required for instruction. 

2. Review and finalize instruction schedule and verify availability of educational materials, 

instructors' personnel, audiovisual equipment, and facilities needed to avoid delays. 

3. Review required content of instruction. 

4. For instruction that must occur outside, review weather and forecasted weather conditions 

and procedures to follow if conditions are unfavorable. 

1.6 COORDINATION 

A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to 

minimize disrupting Owner's operations and to ensure availability of Owner's personnel. 

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. 

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 
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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. 
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5. Adjustments: Include the following: 

a. Alignments. 

b. Checking adjustments. 

c. Noise and vibration adjustments. 

d. Economy and efficiency adjustments. 

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 007213 "General Conditions". 

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. Architect will furnish an instructor to describe basis of system design, operational 

requirements, criteria, and regulatory requirements. 

2. Owner will furnish an instructor to describe Owner's operational philosophy. 
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3. 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 with at least seven days' advance notice. 

C. Training Location and Reference Material: Conduct training on-site in the completed and fully 

operational facility using the actual equipment in-place. Conduct training using final operation 

and maintenance data submittals. 

D. Cleanup: Collect used and leftover educational materials and remove from Project site. Remove 

instructional equipment. Restore systems and equipment to condition existing before initial 

training use. 

3.3 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

A. General: Engage a qualified commercial videographer to record demonstration and training 

video recordings. Record each training module separately. Include classroom instructions and 

demonstrations, board diagrams, and other visual aids, but not student practice. 

1. At beginning of each training module, record each chart containing learning objective 

and lesson outline. 

B. Video: Provide minimum 640 x 480 video resolution converted to format file type acceptable to 

Owner, on electronic media. 

1. Electronic Media: Read-only format compact disc acceptable to Owner, with 

commercial-grade graphic label. 

2. File Hierarchy: Organize folder structure and file locations according to project manual 

table of contents. Provide complete screen-based menu. 

3. File Names: Utilize file names based upon name of equipment generally described in 

video segment, as identified in Project specifications. 

4. Contractor and Installer Contact File: Using appropriate software, create a file for 

inclusion on the Equipment Demonstration and Training DVD that describes the 

following for each Contractor involved on the Project, arranged according to Project table 

of contents: 

a. Name of Contractor/Installer. 

b. Business address. 

c. Business phone number. 

d. Point of contact. 

e. E-mail address. 

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary to 

adequately cover area of demonstration and training. Display continuous running time. 

1. Film training session(s) in segments not to exceed 15 minutes. 

a. Produce segments to present a single significant piece of equipment per segment. 
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b. Organize segments with multiple pieces of equipment to follow order of Project 

Manual table of contents. 

c. Where a training session on a particular piece of equipment exceeds 15 minutes, 

stop filming and pause training session. Begin training session again upon 

commencement of new filming segment. 

D. Light Levels: Verify light levels are adequate to properly light equipment. Verify equipment 

markings are clearly visible prior to recording. 

1. Furnish additional portable lighting as required. 

E. Narration: Describe scenes on video recording by audio narration by microphone while video 

recording is recorded. Include description of items being viewed. 

F. Transcript: Provide a transcript of the narration. Display images and running time captured from 

videotape opposite the corresponding narration segment. 

G. Preproduced Video Recordings: Provide video recordings used as a component of training 

modules in same format as recordings of live training. 

END OF SECTION 01 79 00 
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SECTION 01 91 13  
COMMISSIONING OF BUILDING SYSTEMS 

PART 1  GENERAL 

1.01 COMMISSIONING AGENT 

A. The Commissioning Agent (CxA) has been contracted directly with the Owner for this project.  
The CxA has overall responsibility for planning, coordinating, and conducting the 
commissioning process.  However, commissioning involves all parties to the design and 
construction process, including the contractor team. 

1.02 CONTRACTOR RESPONSIBILITY 

A. This Section of the specifications defines the contractor’s responsibilities with respect to the 
commissioning process.  Each contractor and sub-contractor shall review this Section and shall 
include in their bids for carrying out the work described, as it applies to each Division and 
Section of these specifications, individually and collectively. 

1.03 DESCRIPTION OF WORK 

A. The purpose of the commissioning process is to provide the Owner/operator of the facility with 
assurance that the mechanical systems, and lighting systems have been installed according to 
the contract documents and operate within the performance guidelines set out in the contract 
documents.  The CxA will provide the Owner with an unbiased, objective view of the system’s 
installation, operation, and performance. The commissioning process does not take away or 
reduce the responsibility of the installing contractors to provide a finished product, installed and 
fully functional in accordance with the contract documents.   

B. Commissioning is intended to enhance the quality of system start-up and aid in the orderly 
completion and transfer of systems for beneficial use by the Owner. The CxA will be the leader 
of the commissioning team, planning, coordinating, and conducting all commissioning activities 
in conjunction with the design professionals, construction manager, subcontractors, 
manufacturers, and equipment suppliers. 

C. The General Contractor, Mechanical Contractor, all Division 20-28 sub-contractors, and the 
Electrical Contractor shall be responsible for cooperating and coordinating their work with the 
CxA. They shall be responsible for accommodating testing time required by the CxA into the 
project schedule.  They shall not be responsible for carrying out the physical activities required 
for operation of systems during the functional performance testing as part of the commissioning 
process as required in this Section.  Although their participation is not required, it is welcomed if 
the installing contractor so desires. 

D. The Commissioning Agent is contracted directly to the Owner for this project.  Despite this 
arrangement, the contractors performing the work under this contract are required to coordinate 
their efforts as described herein to support the Commissioning effort.  Those efforts shall be 
coordinated with the same rigor as if those disciplines were provided directly under their 
contract. 

E. The approach of the Commissioning Agent is to integrate into the construction process as 
much as possible to avoid the duplication of work and dedication of resources to the 
commissioning process. The Commissioning Agent utilizes their own staff for inspections and 
testing. The roles and responsibilities of the construction team is to assist the CxA in their effort. 

F. Commissioning considerations will be integrated into project meetings already being held 
during the construction process. When a sensitive or specialized system startup is upcoming, or 
if commissioning issues are not being resolved in a timely fashion, a supplemental 
commissioning meeting will be added to address those situations. That is to say, specific 
commissioning meetings will be an exception in the process. When otherwise scheduled 
meetings can be leveraged to achieve the needs of commissioning, they will be utilized. 

G. The Construction Team will be required to utilize the Commissioning Agent’s online 
commissioning activity tracking program, where action items will be assigned to individual 
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trades as they are identified during field observations. There are no subscription fees 
associated with this program. The system is simple and intuitive, but orientation training will still 
be provided by the Commissioning Agent to the Contractor Team to assist in orientation to the 
program. 

1.04 RELATED DOCUMENTS 

A. Drawings and general provisions of the contract, including general and supplementary 
conditions, general mechanical provisions and applicable Divisions 20-28 Specification 
sections, apply to work of this section. 

1.05 REFERENCES 

A. ASHRAE Guideline 0-2013 – The Commissioning Process 

B. ASHRAE Standard 202-2013 – Commissioning Process for Buildings and Systems 

PART 2  PRODUCTS 

2.01 SYSTEMS TO BE COMMISSIONED 

A. Mechanical systems installed under this contract are to be inspected, tested, signed off as 
complete and operational, and operated for commissioning agency verification as described in 
Part 3 of this Section. This includes, but is not necessarily limited to the work listed for each 
system. The foregoing includes all the following: 
1. Hot water piping systems – work includes installation inspections and checks; expansion 

tanks; confirmation of flow balancing completion. 
2. Duct and air-handling systems – work includes installation inspections and checks; 

confirmation of flow balancing completion. 
3. Supply, Return, Relief and Exhaust Fans – Work includes checks on installation (including 

dampers and other accessories); verification of testing and balancing including rotation, 
motor current draw, airflows and pressures. 

4. Air Handling Units and Energy Recovery Ventilators– Work includes installation 
inspections and checks; supervision of checkout and startup by manufacturer's 
representative as specified; verification of documented tests for air flow and static 
pressures; verification of operation of all controls. 

5. Air Terminal Devices and Unitary HVAC equipment – Work includes installation 
inspections and checks; for VAV units, verification of flow adjustments and calibration 
coordinated with controls and air balancing; controls operation including flow modulation, 
reheat, controls responses. 

6. Direct digital controls system – Work includes inspections and checks of installation and 
operation of control devices; verification of complete operation of controls sequences, in 
coordination with commissioning of all controlled systems. 

7. Domestic Hot Water Systems – Work includes checks on installation; verification of testing 
and balancing including water flows and pressures; verification of mixing valve operation. 

B. Electrical systems installed under this contract are to be inspected, tested, signed off as 
complete and operational, and operated for commissioning agency verification as described in 
Part 3 of this Section. This includes, but is not necessarily limited to the work listed for each 
system. The foregoing includes all the following: 
1. Lighting control systems – work includes installation inspections and checks; confirmation 

of photocells, schedule timers, occupancy controls, and daylighting controls. 
2. Emergency generators – work includes installation inspections and checks; confirmation 

of operation of automatic transfer switch and generator. 

2.02 MEMBERS OF THE COMMISSIONING TEAM 

A. The commissioning team will consist of representatives of the following: 
1. Owner 
2. Architect 
3. Mechanical design Engineer (ME) 
4. Electrical design Engineer (EE) 
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5. Plumbing design Engineer (PE) 
6. Commissioning Agent (CxA) 
7. General Contractor (GC) 
8. Mechanical Contractor (MC) 
9. Electrical Contractor (EC) 
10. Controls Contractor (ATC) 
11. Testing, adjusting, and balancing agency (TAB) 
12. Owner’s O&M staff 

PART 3  EXECUTION 

3.01 COMMISSIONING RESPONSIBILITIES – NON-CONTRACTOR TEAM MEMBERS 

A. Introduction - As noted in 1.03C, a multi-disciplinary team carries out commissioning. The 
commissioning responsibilities of some non-contractor team members during the construction 
and acceptance phases of the project are provided here for information, and to provide some 
context for the overall process. 

B. Commissioning Agent Responsibilities - The commissioning agency shall: 
1. Plan, organize and implement the commissioning process as specified herein. 
2. Prepare the commissioning plan and ensure its distribution for review and comment. 
3. Revise the commissioning plan as required during construction. 
4. Chair commissioning meetings and prepare and distribute minutes to all commissioning 

team members, whether they attended the meeting or not. 
5. In conjunction with the General Contractor, coordinate commissioning activities among all 

contractors, sub-trades and suppliers. 
6. Monitor system verification checks, and ensure the results are documented as the checks 

are done. 
7. Monitor controls point-to-point checks done by the controls contractor, and ensure the 

results documented as the checks are done. 
8. Observe all start-ups and initial system operations tests and checks. 
9. Direct the contractors to operate equipment and systems as required to ensure that all 

required functional performance tests are carried out for verification purposes. 
10. Perform all functional performance tests and document the results. 
11. Prepare and submit a Commissioning Report which documents all checks and tests done 

throughout the Commissioning process, and the results obtained from each. 

C. Mechanical Engineer Responsibilities - The Mechanical Engineer shall review the 
Commissioning Plan, and will participate, as appropriate, in on-site commissioning meetings.  
The Mechanical Engineer shall, during design, make periodic reviews and edits to the project 
Basis of Design (BOD) and Owner’s Project Requirements (OPR) and ensure the design 
matches those documents.  During the acceptance phase of the commissioning process, the 
Mechanical Engineer may be on site to review commissioning documentation, to witness 
functional performance tests, and to analyze the installation and its performance.  The 
Mechanical Engineer will participate in the Controls Integration meeting to take place prior to 
submittal of controls shop drawings to communicate expectations and understand 
interpretations of the contract documents by the controls contractor for a more complete shop 
drawing submittal. 

D. Electrical Engineer Responsibilities - The Electrical Engineer shall review the Commissioning 
Plan, and will participate, as appropriate, in on-site commissioning meetings.  The Electrical 
Engineer shall, during design, make periodic reviews and edits to the project Basis of Design 
(BOD) and Owner’s Project Requirements (OPR) and ensure the design matches those 
documents.  During the acceptance phase of the commissioning process, the Electrical 
Engineer may be on site to review commissioning documentation, to witness functional 
performance tests, and to analyze the installation and its performance. 

E. Owner’s Responsibilities - The Owner will ensure the availability of operating staff for all 
scheduled instruction and demonstration sessions. This staff will possess sufficient skills and 
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knowledge to operate and maintain the installation following attendance at these sessions. The 
Owner will also ensure the appropriate involvement of the Engineer, Architect, and any other 
consultants as required in the commissioning process. 

3.02 COMMISSIONING RESPONSIBILITIES – GENERAL CONTRACTOR 

A. The General Contractor has responsibility to ensure the overall completion of the Work. In this 
regard, they shall: 
1. Participate as required in the HVAC commissioning process. 
2. Ensure the Mechanical Contractor performs all assigned HVAC commissioning 

responsibilities as specified in 3.01C and the Commissioning Plan. 
3. Assist in scheduling the testing, adjusting and balancing agency responsibilities. 
4. Ensure the Electrical Contractor performs all assigned HVAC commissioning 

responsibilities as specified in 3.01D and the Commissioning Plan. 
5. Ensure the cooperation and participation in the HVAC commissioning process of all other 

sub-contractors as applicable. 

B. The General Contractor shall assign a representative to the commissioning team, and submit 
the person’s name to the Commissioning Agency, within one (1) month of the award of the 
contract.  The representative shall have the authority to make decisions on behalf of the 
General Contractor as they relate to the organization and scheduling of HVAC commissioning. 
The representative shall facilitate communications among all contractors and suppliers and 
other commissioning team members, and shall foster the necessary cooperative action. One 
specific responsibility shall be to attend commissioning meetings, and ensure action items 
arising from them are attended to as required to allow the commissioning process to proceed 
on schedule. 

3.03 COMMISSIONING RESPONSIBILITIES – MECHANICAL CONTRACTOR 

A. The Mechanical Contractor, and all the sub-contractors and suppliers within Divisions 20-25, 
shall cooperate with the Commissioning Agent and other commissioning team members to 
facilitate the successful completion of the commissioning process. 

B. The Contractor shall assign a representative to the commissioning team, and submit the 
person’s name to the Commissioning Agency, within one (1) month of the award of the 
contract. The representative shall have the authority to make decisions on behalf of the 
Mechanical Contractor as they relate to the organization and scheduling of HVAC 
commissioning. The representative shall ensure communications between Division 20-25 
contractors and suppliers and all other commissioning team members and shall foster the 
necessary cooperative action. One specific responsibility shall be to attend commissioning 
meetings and ensure action items arising from them are attended to as required to allow the 
commissioning process to proceed on schedule. 

C. The Mechanical Contractor, and all mechanical sub-contractors and suppliers, shall cooperate 
with the Commissioning Agent in carrying out the HVAC commissioning process. In this 
context, the Mechanical Contractor shall: 
1. Each contractor and sub-contractor in this division shall include in their quotes the cost of 

witnessing the commissioning process as specified herein if so desired. 
2. Ensure the automatic temperature controls (ATC) contractor performs HVAC 

commissioning responsibilities as listed in 3.05 and the Commissioning Plan. 
3. Provide instruction and demonstrations for the Owner’s designated operating staff, in 

conjunction with the Commissioning Agency and Mechanical Engineer, and with the 
participation of qualified technicians from major equipment suppliers and the ATC. 

4. Include requirements for submittal data, O&M data, and training information in each 
purchase order or sub-contract written. 

5. Ensure cooperation and participation of specialty sub-contractors such as sheet metal, 
piping, refrigeration, and water treatment as applicable. 

6. Ensure participation of major equipment manufacturing in appropriate start-up, testing and 
training activities. 
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7. Attend HVAC commissioning meetings scheduled by the CxA. 
8. Notify the CxA a minimum of two weeks in advance of scheduled equipment and system 

start-ups, so that the CxA may witness system verifications, and equipment and system 
start-ups. 

9. As an option, provide personnel to witness the CxA during system verification and 
functional performance testing. 

10. Prior to start-up, inspect, check, and confirm the correct and complete installation of all 
equipment.  Document the results of all inspections and startups on standard startup 
reports provided by the manufacturer or in use by the Mechanical Contractor. If deficient 
or incomplete work is discovered, ensure corrective action is taken and re-check until the 
results are satisfactory, and the system is ready for safe startup.  Provide the CxA one 
electronic copy of standard startup report. 

11. Notify the CxA a minimum of two weeks in advance, of the time for start of the TAB work.  
Attend the initial TAB meeting for review of the TAB procedures. 

12. Provide equipment and systems start-up resources as specified and required. If during an 
attempted equipment or system start-up, deficient or incomplete work is discovered that 
would preclude safe operation, the start-up shall be aborted until corrective action has 
been taken. Ensure such action is taken and verified before re-scheduling a new start-up. 

13. Carry out installation checks to ensure that all equipment and systems are fully functional 
and ready for the CxA to perform functional performance tests (FPTs). 

14. If improper function is observed by the CxA during testing due to incomplete work, or other 
deficiencies affecting system performance are discovered, testing will be stopped by the 
CxA. Those responsible for deficient or incomplete work will be responsible to ensure that 
all corrections necessary for full and complete system operation as specified are 
completed; then notifying the CxA that functional performance checks may resume to 
confirm correct operation for the system in question. 

15. Prepare preliminary schedule for mechanical system orientation and inspections. O & M 
manual submission, training sessions, pipe and duct system testing, flushing and 
cleaning, equipment start-up TAB, and task completion for use by the CxA. Update 
schedule as appropriate throughout the construction period. 

16. Attend initial O&M staff training session. 
17. Conduct mechanical system orientation and inspection at the equipment placement 

completion stage. 
18. Update drawings to as-built condition and review with the design team. 
19. Gather O&M data on all equipment and submit as required by the specification. Submit to 

General Contractor prior to the completion of construction. 
20. Participate in, and schedule vendors and contractors to participate in the O&M staff 

training sessions as set up by the General Contractor. 
21. Provide written notification to the General Contractor and CxA that the following work has 

been completed in accordance with the contract documents and the equipment, systems 
and sub-systems are operating as required. 
a. HVAC equipment including all fans, air handling units, ductwork, dampers, terminals 

and all Division 23 equipment. 
b. Refrigeration equipment, pumping systems and heat rejection equipment. 
c. Fire stopping in the fire rated construction, including fire and smoke damper 

installation, caulking, gaskets and sealing of smoke barriers. 
d. Fire detection and smoke detection devices furnished under other divisions of this 

specification as they affect the operation of the smoke control systems. 
e. That the building control system is functioning to control mechanical equipment and 

smoke control systems as specified. 
22. Provide a complete set of as-built drawings and O & M manuals to the General 

Contractor. 

3.04 COMMISSIONING RESPONSIBILITIES – TAB AGENCY 

A. With respect to HVAC commissioning, the TAB agency shall: 
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1. Include costs for HVAC commissioning requirements in the quoted price. 
2. Attend commissioning meetings scheduled by the CxA prior to, and during, on-site TAB 

work being done. 
3. Submit proposed TAB procedures to the CxA and Mechanical Engineer for review and 

acceptance. 

B. At the completion of the TAB work, submit the final TAB report to the Owner, with copies to the 
General Contractor, who will distribute to the CxA and Mechanical Engineer. 

3.05 COMMISSIONING RESPONSIBILITIES – CONTROLS CONTRACTOR 

A. With respect to HVAC commissioning, the Controls Contractor shall: 
1. Include cost for commissioning requirements in the quoted price. 
2. Review design for controllability with respect to equipment selected for the project. 

a. Review and confirm that a proper hardware specification exists to permit functional 
performance testing as required by specification and sequence of operation. 

b. Review and confirm that proper safeties and interlocks are included in design. 
c. Ensure the proper sizing of control valves and actuators, based on design pressure 

drops. Ensure that control valve authority will result in capacity control as specified. 
Include valve sizing and authority information in submittal to Mechanical Engineer. 

d. Ensure the proper sizing of control dampers. Ensure damper authority to control air 
flows as specified. Review and confirm in writing proper damper positioning for 
mixing to prevent stratification. Ensure correct actuator vs. damper movement for 
smooth operation. Include damper sizing, control authority and actuator selection 
data in submittal to Mechanical Engineer. 

e. Ensure the proper selection of sensor ranges and include data with submittal to 
Mechanical Engineer. 

f. Clarify all questions concerning sequences of operation with the Mechanical 
Engineer. 

3. Attend commissioning meetings scheduled by the CxA. 
4. Provide the following submittals for review: 

a. Hardware and software submittals. 
b. Control panel construction shop drawings. 
c. Diagrams showing all control points, sensor locations, point names, actuators, 

controllers and where necessary, points of access, all superimposed on diagrams of 
the physical equipment. 

d. Narrative description of all control sequences for each piece of equipment controlled. 
e. Logic diagrams showing the logic flow of all control sequences. 
f. A list of all control points, including analog inputs, analog outputs, digital inputs and 

digital outputs. Include the values of all parameters for each system point.  Provide a 
separate list for each stand-alone control unit. 

g. A complete control language program listing including all software routines employed 
in operating the control system. Also provide a program write-up, organized in the 
same manner as the control software. This narrative shall describe the logic flow of 
the software and the functions of each routine and sub-routine. It should also explain 
individual math or logic operations that are not clear from reading the software listing. 

h. Hardware operation and maintenance manuals. 
5. Inspect, check, and confirm the proper installation and performance of controls/BAS 

hardware and software provided by others. 
6. Integrate installation and programming scheduling with construction and commissioning 

schedules. 
7. Inspect, check and confirm the correct installation and operation of input and output field 

points and devices through documented and signed off point-to-point checkouts. 
8. Provide thorough training to operating personnel on hardware operations and 

programming, and the application program for the system, in accordance with the O&M 
staff training program in the commissioning plan. 
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9. Assist CxA in demonstration system performance including all modes of system operation 
(e.g. occupied, unoccupied, emergency) during the functional performance tests (FPTs). If 
improper functionality, incomplete work, or other deficiencies affecting system 
performance are discovered, correct action in coordination with the CxA. 

10. Provide control system access for CxA for system verification and functional performance 
testing, make technician available to assist process. 

11. Provide support and coordination with TAB contractor on all interfaces between controls 
and TAB scopes of work. Provide, at no additional cost to the TAB and commissioning 
agencies, all devices, such as portable operator’s terminals and all software for the TAB 
agency to use in completing TAB procedures. 

12. Provide allowance for installation of equipment for monitoring-based commissioning 
hardware and software. This allowance includes 7” wide x 5” high space in panel 
containing the BAS master controller for CxA interface panel, one 120 VAC convenience 
outlet, one Ethernet connection to BAS IP Network, and one RS-485 connection to each 
BACnet LAN fieldbus. 

3.06 COMMISSIONING RESPONSIBILITIES – ELECTRICAL CONTRACTOR 

A. With respect to HVAC commissioning, the electrical contractor shall: 
1. Include cost for HVAC commissioning requirements in the quoted price. 
2. Review design with respect to providing power to the HVAC equipment. 
3. Verify that proper hardware specifications exist for functional performance required by 

specification. 
4. Verify that proper safeties and interlocks are included in the design of electrical 

connections for HVAC equipment. 
5. Attend commissioning meetings scheduled by the CxA. 
6. Schedule work so that required electrical installations are completed, so systems 

verification checks and functional performance tests can be carried out by the CxA on 
schedule. 

7. Inspect, check, and confirm in writing the proper installation and performance of all 
electrical services provided. 

B. If so desired by the contractor, provide electrical system technicians to witness system 
verification and functional performance testing as performed by the CxA. 

C. The electrical contractor shall include commissioning support for lighting control systems and 
emergency generators systems. 

END OF SECTION 
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SECTION 032000 - CONCRETE REINFORCING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Steel reinforcement bars.
2. Welded-wire reinforcement.

B. Related Requirements:
1. Section 033000 “Cast-In-Place Concrete” for concrete requirements.
2. Section 321313 "Concrete Paving" for reinforcing related to concrete pavement and walks.

1.2 PREINSTALLATION 

A. Review the following:

a. Special inspection and testing and inspecting agency procedures for field quality control.
b. Construction contraction and isolation joints.
c. Steel-reinforcement installation.

1.3 ACTION SUBMITTALS

A. Product Data: For the following:

1. Each type of steel reinforcement.
2. Epoxy repair coating.
3. Zinc repair material.
4. Bar supports.

B. Shop Drawings: Comply with ACI SP-066:

1. Include placing drawings that detail fabrication, bending, and placement.
2. Include bar sizes, lengths, materials, grades, bar schedules, stirrup spacing, bent bar diagrams, 

bar arrangement, location of splices, lengths of lap splices, details of mechanical splice couplers, 
details of welding splices, tie spacing, hoop spacing, and supports for concrete reinforcement.

C. Construction Joint Layout: Indicate proposed construction joints required to build the structure.

1. Location of construction joints is subject to approval of Architect and Engineer.
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1.4 INFORMATIONAL SUBMITTALS

A. Qualification Statements: For testing and inspection agency.

B. Delegated Design Engineer Qualifications: Include the following:

1. Experience providing delegated design engineering services of the type indicated.
2. Documentation that delegated design engineer is licensed in the state in which Project is located.

C. Welding certificates.

1. Reinforcement To Be Welded: Welding procedure specification in accordance with 
AWS D1.4/D1.4M.

D. Material Certificates: For each of the following, signed by manufacturers:

1. Epoxy-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification."
2. Dual-Coated Reinforcement: CRSI's "Epoxy Coating Plant Certification."

E. Material Test Reports: For the following, from a qualified testing agency:

1. Steel Reinforcement:

a. For reinforcement to be welded, mill test analysis for chemical composition and carbon 
equivalent of the steel in accordance with ASTM A706/A706M.

F. Field quality-control reports.

G. Minutes of preinstallation conference.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, qualified in accordance with ASTM C1077 
and ASTM E329 for testing indicated.

B. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.4/D 1.4M.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage and 
to avoid damaging coatings on steel reinforcement.

1. Store reinforcement to avoid contact with earth.
2. Do not allow epoxy-coated reinforcement to be stored outdoors for more than 60 days without 

being stored under an opaque covering.
3. Do not allow dual-coated reinforcement to be stored outdoors for more than 60 days without 

being stored under an opaque covering.
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4. Do not allow stainless steel reinforcement to come into contact with uncoated reinforcement.

PART 2 - PRODUCTS

2.1 STEEL REINFORCEMENT

A. Reinforcing Bars: ASTM A615/A615M, Grade 60, deformed.

B. Low-Alloy Steel Reinforcing Bars: ASTM A706/A706M, deformed.

C. Headed-Steel Reinforcing Bars: ASTM A970/A970M.

D. Galvanized Reinforcing Bars:

1. Steel Bars:  ASTM A615/A615M, Grade 60, deformed bars.
2. Zinc Coating: ASTM A767/A767M, Class II zinc coated after fabrication and bending.

E. Epoxy-Coated Reinforcing Bars:

1. Steel Bars:  ASTM A615/A615M, Grade 60, deformed bars.
2. Epoxy Coating:  ASTM A775/A775M with less than 2 percent damaged coating in each 12-inch 

bar length.

F. Dual-Coated Reinforcing Bars: ASTM A1055/A1055M.

1. Steel Bars:  ASTM A615/A615M, Grade 60, deformed bars.
2. Zinc Coating: ASTM A1055/A1055M Type II.
3. Epoxy Coating:  ASTM A775/A775M with less than 2 percent damaged coating in each 12-inch 

bar length.

G. Steel Bar Mats: ASTM A184/A184M, fabricated from ASTM A615/A615M, Grade 60, deformed bars, 
assembled with clips.

H. Plain-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from as-drawn 
steel wire into flat sheets.

I. Deformed-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, flat sheet.

J. Galvanized-Steel Welded-Wire Reinforcement: ASTM A1064/A1064M, plain, fabricated from 
galvanized-steel wire into flat sheets.

K. Epoxy-Coated Welded-Wire Reinforcement: ASTM A884/A884M, Class A coated, Type 1, plain steel.
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2.2 REINFORCEMENT ACCESSORIES

A. Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, cut true to length with ends square 
and free of burrs.

B. Epoxy-Coated Joint Dowel Bars: ASTM A615/A615M, Grade 60, plain-steel bars, 
ASTM A775/A775M epoxy coated.

C. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded-wire reinforcement in place.

1. Manufacture bar supports from steel wire, plastic, or precast concrete in accordance with CRSI's 
"Manual of Standard Practice," of greater compressive strength than concrete and as follows:

a. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, 
use CRSI Class 1 plastic-protected steel wire, all-plastic bar supports, or CRSI Class 2 
stainless steel bar supports.

b. For epoxy-coated reinforcement, use CRSI Class 1A epoxy-coated or other dielectric-
polymer-coated wire bar supports.

c. For dual-coated reinforcement, use CRSI Class 1A epoxy-coated or other dielectric-
polymer-coated wire bar supports.

d. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar 
supports.

D. Steel Tie Wire: ASTM A1064/A1064M, annealed steel, not less than 0.0508 inch in diameter.

1. Finish:  Plain Galvanized ASTM A884/A884M, Class A, Type 1, epoxy coated, with less than 2 
percent damaged coating in each 12-inch wire length.

E. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating on 
reinforcement and complying with ASTM A775/A775M.

F. Zinc Repair Material: ASTM A780/A780M.

2.3 FABRICATING REINFORCEMENT

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

PART 3 - EXECUTION

3.1 PREPARATION

A. Protection of In-Place Conditions:

1. Do not cut or puncture vapor retarder.
2. Repair damage and reseal vapor retarder before placing concrete.
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B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that reduce 
bond to concrete.

3.2 INSTALLATION OF STEEL REINFORCEMENT

A. Comply with CRSI's "Manual of Standard Practice" for placing and supporting reinforcement.

B. Accurately position, support, and secure reinforcement against displacement.

1. Locate and support reinforcement with bar supports to maintain minimum concrete cover.
2. Do not tack weld crossing reinforcing bars.

C. Preserve clearance between bars of not less than 1 inch, not less than one bar diameter, or not less than 
1-1/3 times size of large aggregate, whichever is greater.

D. Provide concrete coverage in accordance with ACI 318.

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

F. Splices: Lap splices as indicated on Drawings.

1. Bars indicated to be continuous, and all vertical bars to be lapped not less than 36 bar diameters 
at splices, or 24 inches, whichever is greater.

2. Stagger splices in accordance with ACI 318.
3. Weld reinforcing bars in accordance with AWS D1.4/D 1.4M, where indicated on Drawings.

G. Install welded-wire reinforcement in longest practicable lengths.

1. Support welded-wire reinforcement in accordance with CRSI "Manual of Standard Practice."

a. For reinforcement less than W4.0 or D4.0, continuous support spacing to not exceed 12 
inches.

2. Lap edges and ends of adjoining sheets at least one wire spacing plus 2 inches for plain wire and 
8 inches for deformed wire.

3. Offset laps of adjoining sheet widths to prevent continuous laps in either direction.
4. Lace overlaps with wire.

H. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair coating in 
accordance with ASTM D3963/D3963M.

I. Dual-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair coating in 
accordance with ASTM D3963/D3963M.

J. Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair material in 
accordance with ASTM A780/A780M.
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3.3 JOINTS

A. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 
indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement.
2. Continue reinforcement across construction joints unless otherwise indicated.
3. Do not continue reinforcement through sides of strip placements of floors and slabs.

B. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or 
asphalt coat one-half of dowel length, to prevent concrete bonding to one side of joint.

3.4 INSTALLATION TOLERANCES

A. Comply with ACI 117.

3.5 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a special inspector and qualified testing and inspecting agency 
to perform field tests and inspections and prepare test reports.

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and inspections and 
to submit reports.

C. Inspections:

1. Steel-reinforcement placement.
2. Steel-reinforcement welding.

END OF SECTION 032000
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Cast-in-place concrete, including concrete materials, mixture design, placement procedures, and finishes.

1.2 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended 
hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with 
requirements.

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

1.3 ACTION SUBMITTALS

A. Product Data: For each of the following.

1. Portland cement.
2. Fly ash.
3. Slag cement.
4. Blended hydraulic cement.
5. Silica fume.
6. Performance-based hydraulic cement
7. Aggregates.
8. Admixtures:

a. Include limitations of use, including restrictions on cementitious materials, supplementary 
cementitious materials, air entrainment, aggregates, temperature at time of concrete placement, 
relative humidity at time of concrete placement, curing conditions, and use of other admixtures.

9. Vapor retarders.
10. Floor and slab treatments.
11. Curing materials.

12. Joint fillers.
13. Repair materials.

B. Design Mixtures: For each concrete mixture, include the following:

1. Mixture identification.
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2. Minimum 28-day compressive strength.
3. Durability exposure class.
4. Maximum w/cm.
5. Calculated equilibrium unit weight, for lightweight concrete.
6. Slump limit.
7. Air content.
8. Nominal maximum aggregate size.
9. Indicate amounts of mixing water to be withheld for later addition at Project site if permitted.
10. Include manufacturer's certification that permeability-reducing admixture is compatible with mix design.
11. Include certification that dosage rate for permeability-reducing admixture matches dosage rate used in 

performance compliance test.
12. Intended placement method.
13. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test 

results, or other circumstances warrant adjustments.

C. Shop Drawings:

1. Construction Joint Layout: Indicate proposed construction joints required to construct the structure.

a. Location of construction joints is subject to approval of the Architect.

D. Samples: For vapor retarder and water stops.

E. Concrete Schedule: For each location of each Class of concrete indicated in "Concrete Mixtures" Article, 
including the following:

1. Concrete Class designation.
2. Location within Project.
3. Exposure Class designation.
4. Formed Surface Finish designation and final finish.
5. Final finish for floors.
6. Curing process.
7. Floor treatment if any.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For the following:

1. Installer: Include copies of applicable ACI certificates.
2. Ready-mixed concrete manufacturer.
3. Testing agency: Include copies of applicable ACI certificates.

B. Material Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials.
2. Admixtures.
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3. Curing compounds.
4. Floor and slab treatments.
5. Vapor retarders.
6. Joint-filler strips.

C. Material Test Reports: For the following, from a qualified testing agency:
1. Performance-based hydraulic cement.
2. Aggregates.
3. Admixtures:

a. Permeability-Reducing Admixture: Include independent test reports, indicating compliance with 
specified requirements, including dosage rate used in test.

D. Field quality-control reports.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer who employs Project personnel qualified as an ACI-certified 
Flatwork Technician and Finisher and a supervisor who is a certified ACI Flatwork Concrete Finisher/Technician 
or an ACI Concrete Flatwork Technician with experience installing and finishing concrete, incorporating 
permeability-reducing admixtures.

1. Post-Installed Concrete Anchors Installers: ACI-certified Adhesive Anchor Installer.

B. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C94/C94M requirements for production facilities and equipment.

1. Manufacturer certified in accordance with NRMCA's "Certification of Ready Mixed Concrete Production 
Facilities."

C. Laboratory Testing Agency Qualifications: A testing agency qualified in accordance with ASTM C1077 and 
ASTM E329 for testing indicated and employing an ACI-certified Concrete Quality Control Technical Manager.

1. Personnel performing laboratory tests to be an ACI-certified Concrete Strength Testing Technician and 
Concrete Laboratory Testing Technician, Grade I. Testing agency laboratory supervisor to be an ACI-
certified Concrete Laboratory Testing Technician, Grade II.

D. Field Quality-Control Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.

1. Personnel conducting field tests to be qualified as an ACI Concrete Field Testing Technician, Grade 1, in 
accordance with ACI CPP 610.1 or an equivalent certification program.
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1.6 PRECONSTRUCTION TESTING

A. Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction testing on each 
concrete mixture.

1. Include the following information in each test report:

a. Admixture dosage rates.
b. Slump.
c. Air content.
d. Seven-day compressive strength.
e. 28-day compressive strength.
f. Permeability.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Comply with ASTM C94/C94M and ACI 301.

1.8 FIELD CONDITIONS

A. Cold-Weather Placement: Comply with ACI 301 and ACI 306.1 and as follows.

1. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures.

2. When average high and low temperature is expected to fall below 40 deg F for three successive days, 
maintain delivered concrete mixture temperature within the temperature range required by ACI 301.

3. Do not use frozen materials or materials containing ice or snow.
4. Do not place concrete in contact with surfaces less than 35 deg F, other than reinforcing steel.
5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators 

unless otherwise specified and approved in mixture designs.

B. Hot-Weather Placement: Comply with ACI 301 and ACI 305.1, and as follows:

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F.
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade 

uniformly moist without standing water, soft spots, or dry areas.

1.9 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement sheet vapor retarder/termite barrier 
material and accessories for sheet vapor retarder/ termite barrier and accessories that do not comply with 
requirements or that fail to resist penetration by termites within specified warranty period.

1. Warranty Period: 10 years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A. ACI Publications: Comply with ACI 301 unless modified by requirements in the Contract Documents.

2.2 CONCRETE MATERIALS

A. Source Limitations:

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire Project.
2. Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant.
3. Obtain aggregate from single source.
4. Obtain each type of admixture from single source from single manufacturer.

B. Cementitious Materials:

1. Portland Cement: ASTM C150/C150M, Type I, gray.
2. Fly Ash: ASTM C618, Class C or F.
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.
4. Silica Fume: ASTM C1240 amorphous silica.

C. Normal-Weight Aggregates: ASTM C33/C33M, Class 3M coarse aggregate or better, graded. Provide aggregates 
from a single source.

1. Maximum Coarse-Aggregate Size:  1 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

D. Air-Entraining Admixture: ASTM C260/C260M.

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures 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 C494/C494M, Type A.
2. Retarding Admixture: ASTM C494/C494M, Type B.
3. Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.
4. High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.
5. High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
6. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.

F. Water and Water Used to Make Ice: ASTM C94/C94M, potable
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2.3 VAPOR RETARDERS

A. Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 10 mils thick. Include manufacturer's 
recommended adhesive or pressure-sensitive tape.

2.4 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Dayton Superior Corporation.
2. Euclid Chemical Company (The); an RPM company.
3. Kaufman Products, Inc.
4. Sika Corporation.
5. W. R. Meadows, Inc.

C. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 
oz./sq. yd. when dry.

D. Moisture-Retaining Cover: ASTM C171, polyethylene film burlap-polyethylene sheet.

1. Color:

a. Ambient Temperature Below 50 deg F: Black.
b. Ambient Temperature between 50 deg F and 85 deg F: Any color.
c. Ambient Temperature Above 85 deg F: White.

E. Water: Potable or complying with ASTM C1602/C1602M.

F. Clear, Waterborne, Membrane-Forming, Dissipating Curing Compound: ASTM C309, Type 1, Class B.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Dayton Superior Corporation.
b. Euclid Chemical Company (The); an RPM company.
c. Kaufman Products, Inc.
d. W. R. Meadows, Inc.

2.5 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D1751, asphalt-saturated cellulosic fiber.

http://www.specagent.com/Lookup?ulid=11025
http://www.specagent.com/Lookup?uid=123457210503
http://www.specagent.com/Lookup?uid=123457210504
http://www.specagent.com/Lookup?uid=123457210505
http://www.specagent.com/Lookup?uid=123457210500
http://www.specagent.com/Lookup?uid=123457210508
http://www.specagent.com/Lookup?ulid=11026
http://www.specagent.com/Lookup?uid=123457210521
http://www.specagent.com/Lookup?uid=123457210522
http://www.specagent.com/Lookup?uid=123457210523
http://www.specagent.com/Lookup?uid=123457210526
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B. Bonding Agent: ASTM C1059/C1059M, Type II, nonredispersible, acrylic emulsion or styrene butadiene.

C. Epoxy Bonding Adhesive: ASTM C881, two-component epoxy resin, capable of humid curing and bonding to 
damp surfaces, of class suitable for application temperature and of grade and class to suit requirements, and as 
follows:

1. Types I and II, nonload bearing Types IV and V, load bearing, for bonding hardened or freshly mixed 
concrete to hardened concrete.

2.6 REPAIR MATERIALS

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses 
from 1/8 inch and that can be feathered at edges to match adjacent floor elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic cement, as 
defined in ASTM C219.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand, as recommended by 

underlayment manufacturer.
4. Compressive Strength: Not less than 4100 psi at 28 days when tested in accordance with 

ASTM C109/C109M.

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses 
from 1/4 inch and that can be filled in over a scarified surface to match adjacent floor elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic cement, as 
defined in ASTM C219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by topping 

manufacturer.
4. Compressive Strength: Not less than 5000 psi at 28 days when tested in accordance with 

ASTM C109/C109M.

2.7 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial 
mixture or field test data, or both, in accordance with ACI 301.

1. Use a qualified testing agency for preparing and reporting proposed mixture designs, based on laboratory 
trial mixtures.

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in 
concrete as follows:
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1. Fly Ash or Other Pozzolans: 25 percent by mass.
2. Slag Cement: 50 percent by mass.
3. Silica Fume: 10 percent by mass.
4. Total of Fly Ash or Other Pozzolans, Slag Cement, and Silica Fume: 50 percent by mass, with fly ash or 

pozzolans not exceeding 25 percent by mass and silica fume not exceeding 10 percent by mass.
5. Total of Fly Ash or Other Pozzolans and Silica Fume: 35 percent by mass with fly ash or pozzolans not 

exceeding 25 percent by mass and silica fume not exceeding 10 percent by mass.

C. Admixtures: Use admixtures in accordance with manufacturer's written instructions.

1. Use water-reducing high-range water-reducing or plasticizing 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.

3. Use water-reducing admixture in pumped concrete, and concrete with a w/cm below 0.50.
4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
5. Use permeability-reducing admixture in concrete mixtures where indicated.

2.8 CONCRETE MIXTURES

A. Class A: Normal-weight concrete used for footings, grade beams, and tie beams.
1. Minimum Compressive Strength:  4000 psi at 28 days.
2. Maximum w/cm:  0.45.
3. Slump Limit: 4 inches, plus or minus 1 inch 8 inches, plus or minus 1 inch for concrete with verified 

slump of 3 inches plus or minus 1 inchbefore adding high-range water-reducing admixture or plasticizing 
admixture at Project site.

4. Air Content:
a.  6 percent, plus or minus 1.5 percent at point of delivery for concrete containing 1-inch nominal 

maximum aggregate size.

B. Class B: Normal-weight concrete used for foundation walls.
1. Minimum Compressive Strength:  4000 psi at 28 days.
2. Maximum w/cm:  0.45.
3. Slump Limit: 4 inches, plus or minus 1 inch 8 inches, plus or minus 1 inch for concrete with verified 

slump of 3 inches plus or minus 1 inchbefore adding high-range water-reducing admixture or plasticizing 
admixture at Project site.

4. Air Content:
a. 6 percent, plus or minus 1.5 percent at point of delivery for concrete containing 1-inch nominal 

maximum aggregate size.

C. Class C: Normal-weight concrete used for interior slabs-on-ground.
1. Minimum Compressive Strength:  4000 psi at 28 days.
2. Maximum w/cm:  0.45.
3. Minimum Cementitious Materials Content: 470 lb/cu. yd..
4. Slump Limit: 4 inches, plus or minus 1 inch.
5. Air Content:
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a. Do not use an air-entraining admixture or allow total air content to exceed 3 percent for concrete
used in trowel-finished floors.

D. Class D: Normal-weight concrete used for interior suspended slabs.
1. Minimum Compressive Strength:  4000 psi at 28 days.
2. Maximum w/cm:  0.45.
3. Minimum Cementitious Materials Content: 470 lb/cu. yd..
4. Slump Limit: 4 inches, plus or minus 1 inch.
5. Air Content:

a. Do not use an air-entraining admixture or allow total air content to exceed 3 percent for concrete
used in trowel-finished floors.

E. Class I: Normal-weight concrete used for interior metal pan stairs and landings:
1. Minimum Compressive Strength: 3000 psi at 28 days.
2. Maximum w/cm:  0.45.
3. Minimum Cementitious Materials Content: 470 lb/cu. yd..
4. Maximum Size Aggregate: 1/2 inch.
5. Slump Limit: 3 inches, plus 1 inch or minus 2 inches.
6. Air Content: 0 percent, plus or minus 0.5 percent at point of delivery.
7. Retarding Admixture: Not allowed.
8. Accelerating Admixture: Not allowed.

F. Class J: Normal-weight concrete used for exterior retaining walls.
1. Minimum Compressive Strength:  4000 psi at 28 days.
2. Maximum w/cm:  0.45.
3. Slump Limit: 4 inches, plus or minus 1 inch 8 inches, plus or minus 1 inch for concrete with verified

slump of 3 inches plus or minus 1 inchbefore adding high-range water-reducing admixture or plasticizing
admixture at Project site.

4. Air Content:
a. 6 percent, plus or minus 1.5 percent at point of delivery for concrete containing 1-inch nominal

maximum aggregate size.

2.9 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete in accordance with ASTM C94/C94M, and
furnish batch ticket information.

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete in accordance with
ASTM C94/C94M. 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 five
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 Project identification

name and number, date, mixture type, mixture time, quantity, and amount of water added. Record
approximate location of final deposit in structure.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:

1. Before placing concrete, verify that installation of concrete forms, accessories, and reinforcement, and 
embedded items is complete and that required inspections have been performed.

2. Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable to testing agency, 
including the following:

1. Daily access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Secure space for storage, initial curing, and field curing of test samples, including source of water and 

continuous electrical power at Project site during site curing period for test samples.
4. Security and protection for test samples and for testing and inspection equipment at Project site.

3.3 INSTALLATION OF EMBEDDED ITEMS

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.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

2. Install anchor rods, accurately located, to elevations required and complying with tolerances in 
Section 7.5 of ANSI/AISC 303.

3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete 
frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.

3.4 INSTALLATION OF VAPOR RETARDER

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with ASTM E1643 and 
manufacturer's written instructions.

1. Install vapor retarder with longest dimension parallel with direction of concrete pour.
2. Face laps away from exposed direction of concrete pour.
3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor retarder to 

concrete.
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4. Lap joints 6 inches and seal with manufacturer's recommended tape.
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing entire perimeter to 

floor slabs, grade beams, foundation walls, or pile caps.
6. Seal penetrations in accordance with vapor retarder manufacturer's instructions.
7. Protect vapor retarder during placement of reinforcement and concrete.

a. Repair damaged areas by patching with vapor retarder material, overlapping damages area by 6 
inches on all sides, and sealing to vapor retarder.

B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder in accordance with 
manufacturer's written instructions.

3.5 JOINTS

A. Construct joints true to line, with faces perpendicular to surface plane of concrete.

B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.

1. Install so strength and appearance of concrete are not impaired, at locations indicated on Drawings or as 
approved by Architect.

2. Place joints perpendicular to main reinforcement.

a. Continue reinforcement across construction joints unless otherwise indicated.
b. Do not continue reinforcement through sides of strip placements of floors and slabs.

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.
4. Locate joints for beams, slabs, joists, and girders at third points of spans. Offset joints in girders a 

minimum distance of twice the beam width from a beam-girder intersection.
5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the 

top of footings or floor slabs.
6. Space vertical joints in walls as indicated on Drawings. Unless otherwise indicated on Drawings, locate 

vertical joints beside piers integral with walls, near corners, and in concealed locations where possible.
7. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened 

concrete surfaces.
8. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially 

hardened concrete surfaces.

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into areas as 
indicated. Construct control joints for a depth equal to at least one-fourth of concrete thickness as follows:

1. Grooved Joints: Form control joints after initial floating by grooving and finishing each edge of joint to a 
radius of 1/8 inch. Repeat grooving of control joints after applying surface finishes. Eliminate groover 
tool marks on concrete surfaces.

2. Sawed Joints: Form control 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 cracks.

D. Isolation Joints in Slabs-on-Ground: 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.
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1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface 
unless otherwise indicated on Drawings.

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished concrete 
surface, where joint sealants, specified in Section 079200 "Joint Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, lace or 
clip sections together.

E. Doweled Joints:

1. Install dowel bars and support assemblies at joints where indicated on Drawings.
2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one side of joint.

F. Dowel Plates: Install dowel plates at joints where indicated on Drawings.

3.6 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and vapor retarder 
is complete and that required inspections are completed.

1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient installation, and 
repair defective areas.

2. Provide continuous inspection of vapor retarder during concrete placement and make necessary repairs to 
damaged areas as Work progresses.

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete placement.

C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect in 
writing, but not to exceed the amount indicated on the concrete delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

D. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301, 
but not to exceed the amount indicated on the concrete delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.
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E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is 
placed on concrete that has hardened enough to cause seams or planes of weakness.

1. If a section cannot be placed continuously, provide construction joints as indicated.
2. Deposit concrete to avoid segregation.
3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a manner 

to avoid inclined construction joints.
4. Consolidate placed concrete with mechanical vibrating equipment in accordance with ACI 301.

a. Do not use vibrators to transport concrete inside forms.
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed 

layer and at least 6 inches into preceding layer.
c. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity.
d. At each insertion, limit duration of vibration to time necessary to consolidate concrete, and 

complete embedment of reinforcement and other embedded items without causing mixture 
constituents to segregate.

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction 
joints, until placement of a panel or section is complete.

1. Do not place concrete floors and slabs in a checkerboard sequence.
2. Consolidate concrete during placement operations, so concrete is thoroughly worked around 

reinforcement and other embedded items and into corners.
3. Maintain reinforcement in position on chairs during concrete placement.
4. Screed slab surfaces with a straightedge and strike off to correct elevations.
5. Level concrete, cut high areas, and fill low areas.
6. Slope surfaces uniformly to drains where required.
7. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, 

before excess bleedwater appears on the surface.
8. Do not further disturb slab surfaces before starting finishing operations.

3.7 FINISHING FORMED SURFACES

A. As-Cast Surface Finishes:

1. ACI 301 Surface Finish SF-1.0: As-cast concrete texture imparted by form-facing material.

a. Patch voids larger than 1-1/2 inches wide or 1/2 inch deep.
b. Remove projections larger than 1 inch.
c. Tie holes do not require patching.
d. Surface Tolerance: ACI 117 Class D.
e. Apply to concrete surfaces not exposed to public view.

2. ACI 301 Surface Finish SF-2.0: As-cast concrete texture imparted by form-facing material, arranged in 
an orderly and symmetrical manner with a minimum of seams.
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a. Patch voids larger than 3/4 inch wide or 1/2 inch deep.
b. Remove projections larger than 1/4 inch.
c. Patch tie holes.
d. Surface Tolerance: ACI 117 Class B.
e. Locations: Apply to concrete surfaces exposed to public view, or to be covered with a coating or 

covering material applied directly to concrete where shown in architectural drawings.

3. ACI 301 Surface Finish SF-3.0:

a. Patch voids larger than 3/4 inch wide or 1/2 inch deep.
b. Remove projections larger than 1/8 inch.
c. Patch tie holes.
d. Surface Tolerance: ACI 117 Class A.
e. Locations: Apply to concrete surfaces exposed to public view, or to be covered with a coating or 

covering material applied directly to concrete where shown in architectural drawings.

B. Rubbed Finish: Apply the following to as cast surface finishes where indicated on Drawings:

1. Smooth-Rubbed Finish:

a. Perform no later than one day after form removal.
b. Moisten concrete surfaces and rub with carborundum brick or another abrasive until producing a 

uniform color and texture.
c. If sufficient cement paste cannot be drawn from the concrete by the rubbing process, use a grout 

made from the same cementitious materials used in the in-place concrete.
d. Maintain required patterns or variances as shown on Drawings or to match design reference 

sample.

2. Grout-Cleaned Rubbed Finish:

a. Clean concrete surfaces after contiguous surfaces are completed and accessible.
b. Do not clean concrete surfaces as Work progresses.
c. Mix 1 part portland cement to 1-1/2 parts fine sand, complying with ASTM C144 or 

ASTM C404, by volume, with sufficient water to produce a mixture with the consistency of thick 
paint. Add white portland cement in amounts determined by trial patches, so color of dry grout 
matches adjacent surfaces.

d. Wet concrete surfaces.
e. Scrub grout into voids and remove excess grout. When grout whitens, rub surface with clean 

burlap, and keep surface damp by fog spray for at least 36 hours.
f. Maintain required patterns or variances as shown on Drawings or to match design reference 

sample.

3. Scrubbed Finish: After concrete has achieved a compressive strength of from 1000 to 1500 psi, apply 
scrubbed finish.
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a. Wet concrete surfaces thoroughly and scrub with stiff fiber or wire brushes, using water freely, 
until top mortar surface is removed and aggregate is uniformly exposed.

b. Rinse scrubbed surfaces with clean water.
c. Maintain continuity of finish on each surface or area of Work.
d. Remove only enough concrete mortar from surfaces to match [design reference sample] [field 

sample panels] [mockups].
4. of airborne materials and dust by use of tarpaulins, wind-breaks, or similar devices.

C. Related Unformed Surfaces:

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off 
smooth and finish with a color and texture matching adjacent formed surfaces.

2. Continue final surface treatment of formed surfaces uniformly across adjacent unformed surfaces unless 
otherwise indicated.

3.8 FINISHING FLOORS AND SLABS

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete 
surfaces. Do not wet concrete surfaces.

B. Trowel Finish:

1. After applying float finish, apply first troweling and consolidate concrete by hand or power-driven 
trowel.

2. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture 
and appearance.

3. Grind smooth any surface defects that would telegraph through applied coatings or floor coverings.
4. Do not add water to concrete surface.
5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 percent.
6. Apply a trowel finish to 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.
7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for a randomly trafficked 

floor surface:

a. Slabs on Ground:

1) Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed 
anywhere on the surface does not exceed 1/4 inch.

2) Specified overall values of flatness, FF 25; and of levelness, FL 20; with minimum local 
values of flatness, FF 17; and of levelness, FL 15.

3) Specified overall values of flatness, FF 35; and of levelness, FL 25; with minimum local 
values of flatness, FF 24; and of levelness, FL 17.
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4) Specified overall values of flatness, FF 45; and of levelness, FL 35; with minimum local 
values of flatness, FF 30; and of levelness, FL 24.

5) Specified overall values of flatness, FF 50; and of levelness, FL 25; with minimum local 
values of flatness, FF 40; and of levelness, FL 17.

b. Suspended Slabs:

1) Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed 
anywhere on the surface does not exceed 1/4 inch.

2) Specified overall values of flatness, FF 25; and of levelness, FL 20; with minimum local 
values of flatness, FF 17; and of levelness, FL 15.

3) Specified overall values of flatness, FF 35; and of levelness, FL 20; with minimum local 
values of flatness, FF 24; and of levelness, FL 15.

4) Specified overall values of flatness, FF 45; and of levelness, FL 35; with minimum local 
values of flatness, FF 30; and of levelness, FL 24.

C. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces [indicated on Drawings] [where ceramic 
or quarry tile is to be installed by either thickset or thinset method]. While concrete is still plastic, slightly 
scarify surface with a fine broom perpendicular to main traffic route.

1. Coordinate required final finish with Architect before application.
2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

D. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations indicated on 
Drawings.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle 
broom perpendicular to main traffic route.

2. Coordinate required final finish with Architect before application.

E. Slip-Resistive Finish: Before final floating, apply slip-resistive aggregate finish to concrete stair treads, 
platforms, ramps as indicated on Drawings

1. Apply in accordance with manufacturer's written instructions and as follows:

a. Uniformly spread 25 lb/100 sq. ft. of dampened slip-resistive aggregate over surface in one or 
two applications.

b. Tamp aggregate flush with surface, but do not force below surface.
c. After broadcasting and tamping, apply float finish.
d. After curing, lightly work surface with a steel wire brush or an abrasive stone and water to expose 

slip-resistive aggregate.

3.9 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS

A. Filling In:
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1. Fill in holes and openings left in concrete structures after Work of other trades is in place unless 
otherwise indicated.

2. Mix, place, and cure concrete, as specified, to blend with in-place construction.
3. Provide other miscellaneous concrete filling indicated or required to complete the Work.

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-
troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.

C. Equipment Bases and Foundations:

1. Coordinate sizes and locations of concrete bases with actual equipment provided.
2. Construct concrete bases 4 inches high unless otherwise indicated on Drawings, and extend base not less 

than 6 inches in each direction beyond the maximum dimensions of supported equipment unless 
otherwise indicated on Drawings, or unless required for seismic anchor support.

3. Minimum Compressive Strength:  4000 psi 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 

into structural concrete substrate.
6. Prior to pouring concrete, place and secure anchorage devices.

a. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

b. Cast anchor-bolt insert into bases.
c. Install anchor bolts to elevations required for proper attachment to supported equipment.

D. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.

1. Cast-in inserts and accessories, as shown on Drawings.
2. Screed, tamp, and trowel finish concrete surfaces.

3.10 CONCRETE CURING

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing.
2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.
3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h, calculated in accordance with ACI 305.1, before 

and during finishing operations.

B. Curing Formed Surfaces: Comply with ACI 308.1 as follows:

1. Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.
2. Cure concrete containing color pigments in accordance with color pigment manufacturer's instructions.
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3. If forms remain during curing period, moist cure after loosening forms.
4. If removing forms before end of curing period, continue curing for remainder of curing period, as 

follows:

a. Continuous Fogging: Maintain standing water on concrete surface until final setting of concrete.
b. Continuous Sprinkling: Maintain concrete surface continuously wet.
c. Absorptive Cover: Pre-dampen absorptive material before application; apply additional water to 

absorptive material to maintain concrete surface continuously wet.
d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with sheeting material, 

taping, or lapping seams.
e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation by power spray 

or roller in accordance with manufacturer's written instructions.

1) Recoat areas subject to heavy rainfall within three hours after initial application.
2) Maintain continuity of coating and repair damage during curing period.

C. Curing Unformed Surfaces: Comply with ACI 308.1 as follows:

1. Begin curing immediately after finishing concrete.
2. Interior Concrete Floors:

a. Floors to Receive Floor Coverings Specified in Other Sections: Contractor has option of the 
following:

1) Absorptive Cover: As soon as concrete has sufficient set to permit application without 
marring concrete surface, install prewetted absorptive cover over entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12 inches.
b) Maintain absorptive cover water saturated, and in place, for duration of curing 

period, but not less than seven days.

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.

a) Immediately repair any holes or tears during curing period, using cover material 
and waterproof tape.

b) Cure for not less than seven days.

3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously wet 
for not less than seven days, utilizing one, or a combination of, the following:

a) Water.
b) Continuous water-fog spray.
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b. Floors to Receive Penetrating Liquid Floor Treatments: Contractor has option of the following:

1) Absorptive Cover: As soon as concrete has sufficient set to permit application without 
marring concrete surface, install prewetted absorptive cover over entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12 inches.
b) Maintain absorptive cover water saturated, and in place, for duration of curing 

period, but not less than seven days.

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.

a) Immediately repair any holes or tears during curing period, using cover material 
and waterproof tape.

b) Cure for not less than seven days.

3) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously wet 
for not less than seven days, utilizing one, or a combination of, the following:

a) Water.
b) Continuous water-fog spray.

c. Floors to Receive Polished Finish: Contractor has option of the following:

1) Absorptive Cover: As soon as concrete has sufficient set to permit application without 
marring concrete surface, install prewetted absorptive cover over entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12 inches.
b) Maintain absorptive cover water saturated, and in place, for duration of curing 

period, but not less than seven days.

2) Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces continuously wet 
for not less than seven days, utilizing one, or a combination of, the following:

a) Water.
b) Continuous water-fog spray.

d. Floors to Receive Chemical Stain:

1) As soon as concrete has sufficient set to permit application without marring concrete 
surface, install curing paper over entire area of floor.

2) Install curing paper square to building lines, without wrinkles, and in a single length 
without end joints.
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3) Butt sides of curing paper tight; do not overlap sides of curing paper.
4) Leave curing paper in place for duration of curing period, but not less than 28 days.

e. Floors to Receive Urethane Flooring:

1) As soon as concrete has sufficient set to permit application without marring concrete 
surface, install prewetted absorptive cover over entire area of floor.

2) Rewet absorptive cover, and cover immediately with polyethylene moisture-retaining 
cover with edges lapped 6 inches and sealed in place.

3) Secure polyethylene moisture-retaining cover in place to prohibit air from circulating 
under polyethylene moisture-retaining cover.

4) Leave absorptive cover and polyethylene moisture-retaining cover in place for duration of 
curing period, but not less than 28 days.

f. Floors to Receive Curing Compound:

1) Apply uniformly in continuous operation by power spray or roller in accordance with 
manufacturer's written instructions.

2) Recoat areas subjected to heavy rainfall within three hours after initial application.
3) Maintain continuity of coating, and repair damage during curing period.
4) Removal: After curing period has elapsed, remove curing compound without damaging 

concrete surfaces by method recommended by curing compound manufacturer.

g. Floors to Receive Curing and Sealing Compound:

1) Apply uniformly to floors and slabs indicated in a continuous operation by power spray or 
roller in accordance with manufacturer's written instructions.

2) Recoat areas subjected to heavy rainfall within three hours after initial application.
3) Repeat process 24 hours later, and apply a second coat. Maintain continuity of coating, 

and repair damage during curing period.

3.11 TOLERANCES

A. Conform to ACI 117.

3.12 JOINT FILLING

A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least one month(s).
2. Do not fill joints until construction traffic has permanently ceased.

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints clean 
and dry.



CONSTRUCT BELLEFONTAINE READINESS CENTEROculus project No. 162-21
Project No. T2150-01 Bidding Documents
NGB No. PN290179 May 3, 2024

CAST-IN-PLACE CONCRETE 033000 - 21

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.

D. Overfill joint, and trim joint filler flush with top of joint after hardening.

3.13 CONCRETE SURFACE REPAIRS

A. Defective Concrete:

1. Repair and patch defective areas when approved by Architect.
2. Remove and replace concrete that cannot be repaired and patched to Architect's approval.

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine 
aggregate passing a No. 16 sieve, using only enough water for handling and placing.

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, 
honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that 
cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any 
dimension to solid concrete.

a. Limit cut depth to 3/4 inch.
b. Make edges of cuts perpendicular to concrete surface.
c. Clean, dampen with water, and brush-coat holes and voids with bonding agent.
d. Fill and compact with patching mortar before bonding agent has dried.
e. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland 
cement, so that, when dry, patching mortar matches surrounding color.

a. Patch a test area at inconspicuous locations to verify mixture and color match before proceeding 
with patching.

b. Compact mortar in place and strike off slightly higher than surrounding surface.

3. Repair defects on concealed formed surfaces that will affect concrete's durability and structural 
performance as determined by Architect.

D. Repairing Unformed Surfaces:

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances specified for 
each surface.

a. Correct low and high areas.
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped template.
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2. Repair finished surfaces containing surface defects, including spalls, popouts, honeycombs, rock pockets, 
crazing, and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable conditions.

3. After concrete has cured at least 14 days, correct high areas by grinding.
4. Correct localized low areas during, or immediately after, completing surface-finishing operations by 

cutting out low areas and replacing with patching mortar.

a. Finish repaired areas to blend into adjacent concrete.

5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.

a. Prepare, mix, and apply repair underlayment and primer in accordance with manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.

b. Feather edges to match adjacent floor elevations.

6. Correct other low areas scheduled to remain exposed with repair topping.

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor 
elevations.

b. Prepare, mix, and apply repair topping and primer in accordance with manufacturer's written 
instructions to produce a smooth, uniform, plane, and level surface.

7. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out 
and replacing with fresh concrete.

a. Remove defective areas with clean, square cuts, and expose steel reinforcement with at least a 
3/4-inch clearance all around.

b. Dampen concrete surfaces in contact with patching concrete and apply bonding agent.
c. Mix patching concrete of same materials and mixture as original concrete, except without coarse 

aggregate.
d. Place, compact, and finish to blend with adjacent finished concrete.
e. Cure in same manner as adjacent concrete.

8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, and loose 
particles.

b. Dampen cleaned concrete surfaces and apply bonding agent.
c. Place patching mortar before bonding agent has dried.
d. Compact patching mortar and finish to match adjacent concrete.
e. Keep patched area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
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F. Repair materials and installation not specified above may be used, subject to Architect's approval.

3.14 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections and prepare 
testing and inspection reports.

B. Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests and inspections 
and to submit reports.

1. Testing agency to be responsible for providing curing container for composite samples on Site and 
verifying that field-cured composite samples are cured in accordance with ASTM C31/C31M.

2. Testing agency to immediately report to Architect, Contractor, and concrete manufacturer any failure of 
Work to comply with Contract Documents.

3. Testing agency to report results of tests and inspections, in writing, to Owner, Architect, Contractor, and 
concrete manufacturer within 48 hours of inspections and tests.

a. Test reports to include reporting requirements of ASTM C31/C31M, ASTM C39/C39M, and 
ACI 301, including the following as applicable to each test and inspection:

1) Project name.
2) Name of testing agency.
3) Names and certification numbers of field and laboratory technicians performing 

inspections and testing.
4) Name of concrete manufacturer.
5) Date and time of inspection, sampling, and field testing.
6) Date and time of concrete placement.
7) Location in Work of concrete represented by samples.
8) Date and time sample was obtained.
9) Truck and batch ticket numbers.
10) Design compressive strength at 28 days.
11) Concrete mixture designation, proportions, and materials.
12) Field test results.
13) Information on storage and curing of samples before testing, including curing method and 

maximum and minimum temperatures during initial curing period.
14) Type of fracture and compressive break strengths at seven days and 28 days.

C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, indicating 
quantity, mix identification, admixtures, design strength, aggregate size, design air content, design slump at time 
of batching, and amount of water that can be added at Project site.

D. Inspections:

1. Headed bolts and studs.
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2. Verification of use of required design mixture.
3. Concrete placement, including conveying and depositing.
4. Curing procedures and maintenance of curing temperature.
5. Verification of concrete strength before removal of shores and forms from beams and slabs.
6. Batch Plant Inspections: On a random basis, as determined by Architect.

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with 
ASTM C 172/C 172M to be performed in accordance with the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture exceeding 
5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or fraction thereof.

a. When frequency of testing provides fewer than five compressive-strength tests for each concrete 
mixture, testing to be conducted from at least five randomly selected batches or from each batch 
if fewer than five are used.

2. Slump: ASTM C143/C143M:

a. 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.

b. Perform additional tests when concrete consistency appears to change.

3. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;.

a. One test for each composite sample, but not less than one test for each day's pour of each concrete 
mixture.

4. Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F and below or 80 deg F and above, and one test 
for each composite sample.

5. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete.

a. One test for each composite sample, but not less than one test for each day's pour of each concrete 
mixture.

6. Compression Test Specimens: ASTM C31/C31M:

a. Cast and laboratory cure two sets of two 6-inch by 12-inch or 4-inch by 8-inch cylinder 
specimens for each composite sample.

b. Cast, initial cure, and field cure two sets of two standard cylinder specimens for each composite 
sample.

7. Compressive-Strength Tests: ASTM C39/C39M.

a. Test one set of two laboratory-cured specimens at seven days and one set of two specimens at 28 
days.
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b. Test one set of two field-cured specimens at seven days and one set of two specimens at 28 days.
c. A compressive-strength test to be the average compressive strength from a set of two specimens 

obtained from same composite sample and tested at age indicated.

8. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, 
Contractor to evaluate operations and provide corrective procedures for protecting and curing in-place 
concrete.

9. Strength of each concrete mixture will be satisfactory if every 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 if specified 
compressive strength is 5000 psi, or no compressive strength test value is less than 10 percent of 
specified compressive strength if specified compressive strength is greater than 5000 psi.

10. 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.

11. Additional Tests:

a. Testing and inspecting agency to 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.

b. Testing and inspecting agency may conduct tests to determine adequacy of concrete by cored 
cylinders complying with ASTM C42/C42M or by other methods as directed by Architect.

1) Acceptance criteria for concrete strength to be in accordance with ACI 301, 
Section 1.6.6.3.

12. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements.

13. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the 
Contract Documents.

F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 within 24 hours of completion of 
floor finishing and promptly report test results to Architect.

3.15 PROTECTION

A. Protect concrete surfaces as follows:

1. Protect from petroleum stains.
2. Diaper hydraulic equipment used over concrete surfaces.
3. Prohibit vehicles from interior concrete slabs.
4. Prohibit use of pipe-cutting machinery over concrete surfaces.
5. Prohibit placement of steel items on concrete surfaces.
6. Prohibit use of acids or acidic detergents over concrete surfaces.
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7. Protect liquid floor treatment from damage and wear during the remainder of construction period. Use 
protective methods and materials, including temporary covering, recommended in writing by liquid floor 
treatments installer.

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete finish using Floor 
Slab Protective Covering.

END OF SECTION 033000
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SECTION 03 35 60
CONCRETE FINISHES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sealer for application on cured concrete floors where indicated on Drawings .

1.02 SUBMITTALS

A. See Section 01 33 00 - Submittals

B. Product Data:  Submit manufacturer's product literature for each product required .

C. Manufacturer's qualification statement.

D. Installer's qualification statement.

1.03 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least 10 years of  documented  experience.

B. Installer Qualifications: Company experienced in performing work of the type specified.

1.04 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

C. Container Label: Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

D. Store materials at minimum ambient temperature of 45 degrees F (7 degrees C) and a
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.

1.05 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

PART 2  PRODUCTS

2.01 CONCRETE SEALER

A. Clear Penetrating Sealer:

1. Transparent, nonyellowing, water-based silane-siloxane mixture coating.

2. Finish: Satin

3. Products

a. DECO 20 Clear Penetrating Concrete Sealer

b. Cemix Clear Sealer

c. Foundation Armor Concrete Sealer

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine and test surfaces to receive coating to ensure that concrete is cured to the level
require by manufacturer and that curing agents, coatings and sealers have been completely
reomoved.

B. Do not begin application of paints and finishes until substrates have been adequately prepared.

C. Measure moisture content of surfaces using an electronic moisture meter. Do not apply finishes
unless moisture content is at or below that required by manufacturer.
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3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application. Remove release agents,
curing compounds, efflorescence, and chalk. Do not coat surfaces if moisture content or
alkalinity of surfaces to be coated exceeds that permitted in manufacturer's written instructions.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 APPLICATION 

A. Apply  in accordance with manufacturer's written instructions.

3.04 PROTECTION

A. Prohibit traffic on floor finish as recommended by manufacturer, but not less than 48 hours after
installation.

END OF SECTION
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PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Concrete masonry units.
2. Mortar and grout.
3. Steel reinforcing bars.
4. Masonry-joint reinforcement.
5. Miscellaneous masonry accessories.
6. Masonry-cell fill.

B. Related Requirements:

1. Section 031000 "Concrete Forms and Accessories" for installing dovetail slots for masonry anchors.
2. Section 051200 "Structural Steel Framing" for installing anchor sections of adjustable masonry

anchors for connecting to structural steel frame.
3. Section 071900 "Water Repellents" for water repellents applied to unit masonry assemblies.

1.2 DEFINITIONS

A. CMU(s): Concrete masonry unit(s).

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For the following:
1. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing bars.

Comply with ACI 315. Show elevations of reinforced walls.

1.5 INFORMATIONAL SUBMITTALS

A. Material Certificates: For each type and size of the following:

SECTION 04 22 00
CONCRETE UNIT MASONRY
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1. Masonry units.

a. Include material test reports substantiating compliance with requirements.
b. For masonry units used in structural masonry, include data and calculations establishing 

average net-area compressive strength of units.
2. Cementitious materials. Include name of manufacturer, brand name, and type.
3. Mortar admixtures.
4. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
5. Grout mixes. Include description of type and proportions of ingredients.
6. Reinforcing bars.
7. Joint reinforcement.
8. Anchors, ties, and metal accessories.

B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.

1. Include test reports for mortar mixes required to comply with property specification. Test in 
accordance with ASTM C109/C109M for compressive strength, ASTM C1506 for water retention, 
and ASTM C91/C91M for air content.

2. Include test reports, in accordance with ASTM C1019, for grout mixes required to comply with 
compressive strength requirement.

C. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, 
provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-
area compressive strength of masonry determined in accordance with TMS 602/ACI 530.1/ASCE 6.

D. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and equipment to be 
used to comply with requirements.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, 
cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install 
until they are dry.

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use 
cementitious materials that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained and contamination 
avoided.

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar mix in 
delivery containers on elevated platforms in a dry location or in covered weatherproof dispensing silos.

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.
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1.7 FIELD CONDITIONS

A. Protection of Masonry: 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.

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely in place.

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least three days 
after building masonry walls or columns.

C. Stain Prevention: 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.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on 
ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.
3. Protect surfaces of window and door frames, as well as similar products with painted and integral 

finishes, from mortar droppings.
4. 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.

D. Cold-Weather Requirements: 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 602/ACI 530.1/ASCE 6.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F and 
higher and will remain so until masonry has dried, but not less than seven days after completing 
cleaning.

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a 
uniform blend within the ranges accepted for these characteristics, from single source from single 
manufacturer for each product required.

B. 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.
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2.2 PERFORMANCE REQUIREMENTS

A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.

1. Determine net-area compressive strength of masonry from average net-area compressive strengths of 
masonry units and mortar types (unit-strength method) in accordance with 
TMS 602/ACI 530.1/ASCE 6.

2.3 UNIT MASONRY, GENERAL

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by requirements in the 
Contract Documents.

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, 
cracks, or other defects exceeding limits stated. Do not use units where such defects are exposed in the 
completed Work.

C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs indicated.

1. Where fire-resistance-rated construction is indicated, units are listed and labeled by a qualified testing 
agency acceptable to authorities having jurisdiction.

2.4 CONCRETE MASONRY UNITS

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent 
units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and 
other special conditions.

2. Provide bullnose units for outside corners of interior CMU units, unless otherwise indicated.

B. Integral Water Repellent: Use of integral water repellent admixtures in mortar or masonry units indicated to 
be stained is expressly prohibited. 

C. CMUs: ASTM C90.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 
2800 psi.

2. Density Classification:  Normal weight.
3. Size (Width): Manufactured to dimensions 3/8 inch less-than-nominal dimensions.
4. Exposed Faces: Provide color and texture matching the range represented by approved mockup.

D. Decorative CMUs: ASTM C90.
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1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength of 
2800 psi.

2. Density Classification:  Normal weight.
3. Size (Width): Manufactured to dimensions specified in "CMUs" Paragraph.
4. Standard pattern, split-face finish. Match approved mockup
5. Colors: Natural.

2.5 MASONRY LINTELS

A. General: Provide one of the following:

B. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs matching 
adjacent CMUs in color, texture, and density classification, with reinforcing bars placed as indicated and 
filled with coarse grout. Cure precast lintels before handling and installing. Temporarily support built-in-
place lintels until cured.

2.6 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 is not more than 0.1 percent when tested in accordance with ASTM C114.

B. Hydrated Lime: ASTM C207, Type S.

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other 
ingredients.

D. Masonry Cement: ASTM C91/C91M.

E. Mortar Cement: ASTM C1329/C1329M.

F. Aggregate for Mortar: ASTM C144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent passing the No. 16 sieve.
3. White-Mortar Aggregates: Natural white sand or crushed white stone.
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce required 

mortar color.

G. Aggregate for Grout: ASTM C404.

H. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar of composition 
indicated.
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I. Water: Potable.

2.7 REINFORCEMENT

A. Uncoated Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60.

B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry unit cells and 
to hold reinforcing bars in center of cells. Units are formed from 0.148-inch steel wire, hot-dip galvanized 
after fabrication. Provide units designed for number of bars indicated.

C. Masonry-Joint Reinforcement, General: Ladder type complying with ASTM A951/A951M.

1. Interior Walls:  Hot-dip galvanized carbon steel.
2. Exterior Walls: Hot-dip galvanized carbon steel.
3. Wire Size for Side Rods: 0.148-inch diameter.
4. Wire Size for Cross Rods: 0.148-inch diameter.
5. Spacing of Cross Rods: Not more than 16 inches o.c.
6. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.

2.8 TIES AND ANCHORS

A. General: Ties and anchors extend at least 1-1/2 inches into masonry but with at least a 5/8-inch cover on 
outside face.

B. Materials: Provide ties and anchors specified in this article that are made from materials that comply with the 
following unless otherwise indicated:
1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A82/A82M, with ASTM A153/A153M, Class B-2 

coating.
2. Steel Sheet, Galvanized after Fabrication: ASTM A1008/A1008M, Commercial Steel, with 

ASTM A153/A153M, Class B coating.
3. Steel Plates, Shapes, and Bars: ASTM A36/A36M.

C. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow vertical or 
horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.

1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch-diameter, hot-dip galvanized steel 
wire.

2. Tie Section: Triangular-shaped wire tie made from 0.25-inch-diameter, hot-dip galvanized steel wire.

D. Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or horizontal adjustment 
but resist tension and compression forces perpendicular to plane of wall.

1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and attached to tie 
section; formed from 0.105-inch-thick steel sheet, galvanized after fabrication.
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2. Tie Section: Triangular-shaped wire tie made from 0.187-inch-diameter, hot-dip galvanized steel 
wire.

E. Partition Top Anchors: 0.105-inch-thick metal plate with a 3/8-inch-diameter metal rod 6 inches long welded 
to plate and with closed-end plastic tube fitted over rod that allows rod to move in and out of tube. Fabricate 
from steel, hot-dip galvanized after fabrication.

F. Rigid Anchors: Fabricate from steel bars 1-1/2 inches wide by 1/4 inch thick by 24 inches long, with ends 
turned up 2 inches or with cross pins unless otherwise indicated.

1. Corrosion Protection: Hot-dip galvanized to comply with ASTMA 153/A153M.

2.9 MORTAR AND GROUT MIXES

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-
repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.

1. Do not use calcium chloride in mortar or grout.
2. Use Portland cement-lime mortar unless otherwise indicated.
3. 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. Preblended, 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.

C. Mortar for Unit Masonry: Comply with ASTM C270, Property Specification. Provide the following types of 
mortar for applications stated unless another type is indicated.

1. For masonry below grade or in contact with earth, use Type S.
2. For reinforced masonry, use Type S.
3. For exterior, above-grade, load-bearing and nonload-bearing walls and parapet walls; for interior 

load-bearing walls; for interior nonload-bearing partitions; and for other applications where another 
type is not indicated, use Type N.

D. Grout for Unit Masonry: Comply with ASTM C476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply 
with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height.

2. Proportion grout in accordance with ASTM C476, paragraph 4.2.2 for specified 28-day compressive 
strength indicated, but not less than 2000 psi.

3. Provide grout with a slump of 8 to 11 inches as measured in accordance with ASTM C143/C143M.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, 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 that foundations are within tolerances specified.
3. Verify that reinforcing dowels are properly placed.
4. Verify that substrates are free of substances that would impair mortar bond.

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations 
of piping.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Build chases and recesses to accommodate items specified in this and other Sections.

B. Leave openings for equipment to be installed before completing masonry. After installing equipment, 
complete masonry to match construction immediately adjacent to opening.

C. 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.

3.3 TOLERANCES

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.



CONSTRUCT BELLEFONTAINE READINESS CENTER Oculus project No. 162-21
Project No. T2150-01 Bidding Documents
NGB No. PN290179 May 3, 2024

CONCRETE UNIT MASONRY 042200 - 9

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.

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.

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1/8 
inch.

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch or minus 
1/4 inch.

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 inch.

3.4 LAYING MASONRY WALLS

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 horizontal face dimensions at corners or jambs.

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 4 inches. 
Bond and interlock each course of each wythe at corners. Do not use units with less-than-nominal 4-inch 
horizontal face dimensions at corners or jambs.

D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in course below; 
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.

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly 
with masonry around built-in items.

F. Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
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G. 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.

H. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar items 
unless otherwise indicated.

I. Build nonload-bearing interior partitions full height of story to underside of solid floor or roof structure 
above unless otherwise indicated.

1. Install compressible filler in joint between top of partition and underside of structure above.
2. Fasten partition top anchors to structure above and build into top of partition. Grout cells of CMUs 

solidly around plastic tubes of anchors and push tubes down into grout to provide 1/2-inch clearance 
between end of anchor rod and end of tube. Space anchors 24 inches o.c. unless otherwise indicated.

3. Wedge nonload-bearing partitions against structure above with small pieces of tile, slate, or metal. 
Fill joint with mortar after dead-load deflection of structure above approaches final position.

4. At fire-rated partitions, treat joint between top of partition and underside of structure above to comply 
with Section 078443 "Joint Firestopping."

3.5 MORTAR BEDDING AND JOINTING

A. Lay hollow CMUs as follows:

1. Bed face shells in mortar and make head joints of depth equal to bed joints.
2. Bed webs in mortar in all courses of piers, columns, and pilasters.
3. Bed webs in mortar in grouted masonry, including starting course on footings.
4. Fully bed entire units, including areas under cells, at starting course on footings where cells are not 

grouted.

B. Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar to fill head 
joints and shove into place. Do not deeply furrow bed joints or slush head joints.

C. Set 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. Wet joint surfaces thoroughly before applying mortar.
3. Rake out mortar joints for pointing with sealant.

D. Rake out mortar joints at pre-faced CMUs to a uniform depth of 1/4 inch and point with epoxy mortar to 
comply with epoxy-mortar manufacturer's written instructions.

E. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless 
otherwise indicated.
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F. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless 
otherwise indicated.

G. Cut joints flush where indicated to receive waterproofing unless otherwise indicated.

3.6 MASONRY-JOINT REINFORCEMENT

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on 
exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.

1. Space reinforcement not more than 16 inches o.c.
2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls.
3. Provide reinforcement not more than 8 inches above and below wall openings and extending 12 

inches beyond openings in addition to continuous reinforcement.

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

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.

3.7 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 1/2 inch 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.
3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c. horizontally.

3.8 CONTROL AND EXPANSION JOINTS

A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. Do not allow 
materials to span control and expansion joints without provision to allow for in-plane wall or partition 
movement.

B. Form control joints in concrete masonry as follows:

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint. Fill 
resultant core with grout, and rake out joints in exposed faces for application of sealant.
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2. Install preformed control-joint gaskets designed to fit standard sash block.
3. Install interlocking units designed for control joints. Install bond-breaker strips at joint. Keep head 

joints free and clear of mortar, or rake out joint for application of sealant.
4. Install temporary foam-plastic filler in head joints, and remove filler when unit masonry is complete 

for application of sealant.

3.9 LINTELS

A. Provide concrete or masonry lintels where shown and where openings of more than 12 inches for brick-size 
units and 24 inches for block-size units are shown without structural steel or other supporting lintels.

B. Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.

3.10 FLASHING

A. General: Install embedded flashing at ledges and other obstructions to downward flow of water in wall where 
indicated.

B. Install flashing as follows unless otherwise indicated:

1. 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.

2. At lintels, 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.

3. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2 inches or as 
recommended by flashing manufacturer, and seal lap with elastomeric sealant complying with 
requirements in Section 079200 "Joint Sealants" for application indicated.

4. 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 complying with requirements in 
Section 079200 "Joint Sealants" for application indicated.

5. 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.

6. 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.

7. Cut flexible flashing off flush with face of wall after masonry wall construction is completed.

C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with 
manufacturer's written instructions. Install CMU cell pans with upturned edges located below face shells and 
webs of CMUs above and with weep spouts aligned with face of 
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wall. Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU webs and extend 
from face shell to face shell.

D. Install reglets and nailers for flashing and other related construction where they are shown to be built into 
masonry.

3.11 REINFORCED UNIT MASONRY

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry 
elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make 
forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to 
maintain position and shape during construction and curing of reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to 
carry their own weight and other loads that may be placed on them during construction.

B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to 
resist grout pressure.

1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout placement, 
including minimum grout space and maximum pour height.

2. Limit height of vertical grout pours to not more than 60 inches.

3.12 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 comply with specified requirements is done at Contractor's expense.

B. Inspections: Special inspections in accordance with Level C in TMS 402/ACI 530/ASCE 5.

1. Begin masonry construction only after inspectors have verified proportions of site-prepared mortar.
2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, and 

locations of reinforcement.
3. Place grout only after inspectors have verified proportions of site-prepared grout.

C. Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.

D. Concrete Masonry Unit Test: For each type of unit provided, in accordance with ASTM C140 for 
compressive strength.
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E. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, in accordance with 
ASTM C780.

F. Mortar Test (Property Specification): For each mix provided, in accordance with ASTM C780. Test mortar 
for mortar air content and compressive strength.

"Grout Test (Compressive Strength)" Paragraph below may be deleted if grout is specified by proportions stated in 
ASTM C476 rather than by compressive strength or if retaining prism test.

G. Grout Test (Compressive Strength): For each mix provided, in accordance with ASTM C1019.

Usually retain appropriate test methods in "Concrete Masonry Unit Test," "Mortar Aggregate Ratio Test (Proportion 
Specification)," "Mortar Test (Property Specification)," and "Grout Test (Compressive Strength)" paragraphs above and 
delete "Prism Test" Paragraph below. Delete test methods above and retain below only if prism test is specified in 
"Performance Requirements" Article for determining compressive strength of masonry.

3.13 PARGING

A. Parge exterior faces of below-grade masonry walls, where indicated, in two uniform coats to a total thickness 
of 3/4 inch. Dampen wall before applying first coat, and scarify first coat to ensure full bond to subsequent 
coat.

B. Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface variation of 1/8 
inch per foot. Form a wash at top of parging and a cove at bottom.

C. Damp-cure parging for at least 24 hours and protect parging until cured.

3.14 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: Clean unit masonry as work progresses by dry brushing to remove mortar fins and 
smears before tooling joints.

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
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2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison 
purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning of 
masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them with 
liquid strippable masking agent or polyethylene film and waterproof masking tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces 
thoroughly with clear water.

5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.

3.15 MASONRY WASTE DISPOSAL

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At 
completion of unit masonry work, remove from Project site.

B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-contaminated 
sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.

1. Crush masonry waste to less than 4 inches in each dimension.
2. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste. 

Fill material is specified in Section 312000 "Earth Moving."
3. Do not dispose of masonry waste as fill within 18 inches of finished grade.

C. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.

D. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described above 
or recycled, and other masonry waste, and legally dispose of off Owner's property.

END OF SECTION 042200
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Structural-steel materials.
2. Shrinkage-resistant grout.
3. Shear stud connectors.

B. Related Requirements:
1. Section 053100 "Steel Decking" for field installation of shear stud connectors through deck.
2. Section 055000 "Metal Fabrications" for steel lintels and shelf angles not attached to structural-steel 

frame miscellaneous steel fabrications and other steel items not defined as structural steel.

1.2 DEFINITIONS

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in ANSI/AISC 303.

B. Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" or along grid lines 
designated as "SLRS" on Drawings, including columns, beams, and braces and their connections.

C. Protected Zone: Structural members or portions of structural members indicated as "protected zone" on 
Drawings. Connections of structural and nonstructural elements to protected zones are limited.

D. Demand-Critical Welds: Those welds, the failure of which would result in significant degradation of the strength 
and stiffness of the seismic-load-resisting system and which are indicated as "demand critical" or "seismic 
critical" on Drawings.

1.3 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 anchorage items to be embedded in or attached to other construction without delaying 
the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for installation.
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1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.5 ACTION SUBMITTALS

A. Product Data:

1. Structural-steel materials.
2. High-strength, bolt-nut-washer assemblies.
3. Shear stud connectors.
4. Anchor rods.
5. Threaded rods.
6. Shop primer.
7. Galvanized repair paint.
8. Shrinkage-resistant grout.

B. Shop Drawings: Show fabrication of structural-steel components.

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
2. Include embedment Drawings.
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, 

length, and type of each weld. Show backing bars that are to be removed and supplemental fillet welds 
where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. Identify pretensioned 
and slip-critical, high-strength bolted connections.

5. Identify members and connections of the seismic-load-resisting system.
6. Indicate locations and dimensions of protected zones.
7. Identify demand-critical welds.

C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs): Provide in accordance 
with AWS D1.1/D1.1M for each welded joint whether prequalified or qualified by testing, including the 
following:

1. Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand-critical welds.

D. Delegated Design Submittal: For structural-steel connections indicated on Drawings to comply with design 
loads, include analysis data signed and sealed by the qualified professional engineer responsible for their 
preparation.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer fabricator professional engineer.

B. Welding certificates.
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C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, certifying that shop 
primers are compatible with topcoats.

D. Mill test reports for structural-steel materials, including chemical and physical properties.

E. Product Test Reports: For the following:

1. Bolts, nuts, and washers, including mechanical properties and chemical analysis.
2. Direct-tension indicators.
3. Tension-control, high-strength, bolt-nut-washer assemblies.
4. Shear stud connectors.
5. Non-shrink grout.

F. Survey of existing conditions.

G. Field quality-control reports.

1.7 QUALITY ASSURANCE

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality Certification Program and 
is designated an AISC-Certified Plant, Category BU

B. Installer Qualifications: A qualified Installer who participates in the AISC Quality Certification Program and is 
designated an AISC-Certified Erector, Category CSE.

C. Welding Qualifications: Qualify procedures and personnel in accordance with AWS D1.1/D1.1M.

1. Welders and welding operators performing work on bottom-flange, demand-critical welds are to pass the 
supplemental welder qualification testing, as required by AWS D1.8/D1.8M. FCAW-S and FCAW-G are 
to be considered separate processes for welding personnel qualification.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Store materials to permit easy access for inspection and identification. Keep steel members off ground and 
spaced by using pallets, dunnage, or other supports and spacers. Protect steel members and packaged materials 
from corrosion and deterioration.

1. Do not store materials on structure in a manner that might cause distortion, damage, or overload to 
members or supporting structures. Repair or replace damaged materials or structures as directed.

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes repackaging and 
seals containers.

2. Clean and relubricate bolts and nuts that become dry or rusty before use.
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3. Comply with manufacturers' written recommendations for cleaning and lubricating 
ASTM F3125/F3125M, Grade F1852 bolt assemblies and for retesting bolt assemblies after lubrication.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Comply with applicable provisions of the following specifications and documents:

1. ANSI/AISC 303.
2. ANSI/AISC 341.
3. ANSI/AISC 360.
4. RCSC's "Specification for Structural Joints Using High-Strength Bolts."

B. Connection Design Information:

1. Option 3 and 3B: Design connections and final configuration of member reinforcement at connections in 
accordance with ANSI/AISC 303 by fabricator's qualified professional engineer.

a. Use Load and Resistance Factor Design; data are given at factored-load level.

C. Construction:  Shear wall system.

2.2 STRUCTURAL-STEEL MATERIALS

A. W-Shapes: ASTM A992/A992M.

B. Channels, Angles, M-Shapes: ASTM A36/A36M.

C. Channels, Angles, S-Shapes: ASTM A36/A36M.

D. Plate and Bar: ASTM A36/A36M.

E. Cold-Formed Hollow Structural Sections:  ASTM A500/A500M, Grade C structural tubing.

F. Steel Pipe: ASTM A53/A53M, Type E or Type S, Grade B.

G. Steel Castings: ASTM A216/A216M, Grade WCB, with supplementary requirement S11.

H. Steel Forgings: ASTM A668/A668M.

I. Welding Electrodes: Comply with AWS requirements.
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2.3 BOLTS AND CONNECTORS

A. High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 1, heavy-hex steel 
structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436/F436M, Type 1, 
hardened carbon-steel washers; all with plain finish.

1. Direct-Tension Indicators: ASTM F959/F959M, Type 325-1, compressible-washer type with plain finish.

B. High-Strength A490 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A490, Type 1, heavy-hex steel 
structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436/F436M, Type 1, 
hardened carbon-steel washers; all with plain finish.

1. Direct-Tension Indicators: ASTM F959/F959M, Type 490-1, compressible-washer type with plain finish.

C. Zinc-Coated High-Strength A325 Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 1, 
heavy-hex steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436/F436M, 
Type 1, hardened carbon-steel washers.

1. Finish:  Hot-dip or mechanically deposited zinc coating.
2. Direct-Tension Indicators: ASTM F959/F959M, Type 325-1, compressible-washer type with 

mechanically deposited zinc coating finish.

D. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F3125/F3125M, Grade F1852, Type 1, 
heavy-hex head assemblies, consisting of steel structural bolts with splined ends; ASTM A563, Grade DH, 
heavy-hex carbon-steel nuts; and ASTM F436/F436M, Type 1, hardened carbon-steel washers.

1. Finish: Plain.

E. Shear Stud Connectors: ASTM A108, AISI C-1015 through C-1020, headed-stud type, cold-finished carbon 
steel; AWS D1.1/D1.1M, Type B.

2.4 RODS

A. Unheaded Anchor Rods: ASTM F1554, Grade 36.

1. Configuration:  Hooked.
2. Nuts: ASTM A563 heavy-hex carbon steel.
3. Plate Washers: ASTM A36/A36M carbon steel.
4. Washers: ASTM F436, Type 1, hardened carbon steel.
5. Finish:  Plain.

B. Headed Anchor Rods: ASTM F1554, Grade 36, straight.

1. Nuts: ASTM A563 heavy-hex carbon steel.
2. Plate Washers: ASTM A36/A36M carbon steel.
3. Washers: ASTM F436, Type 1, hardened carbon steel.
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4. Finish: Plain.

C. Threaded Rods: ASTM A36/A36M.

1. Nuts: ASTM A63 heavy-hex carbon steel.
2. Washers: ASTM F436, Type 1, hardened carbon steel.
3. Finish: Plain.

2.5 FORGED-STEEL STRUCTURAL HARDWARE

A. Clevises and Turnbuckles: Made from cold-finished carbon-steel bars, ASTM A108, AISI C-1035.

B. Eye Bolts and Nuts: Made from cold-finished carbon-steel bars, ASTM A108, AISI C-1030.

C. Sleeve Nuts: Made from cold-finished carbon-steel bars, ASTM A108, AISI C-1018.

2.6 PRIMER

A. Steel Primer:

1. Comply with Section 099113 "Exterior Painting," Section 099123 "Interior Painting," and 
Section 099600 "High-Performance Coatings."

2. SSPC-Paint 23, latex primer.
3. Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with 

MPI#79 and compatible with topcoat.

B. Galvanized-Steel Primer: 

1. Galvanizing Repair Paint: ASTM A780/A780M.

2.7 SHRINKAGE-RESISTANT GROUT

A. Metallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, metallic aggregate grout, mixed 
with water to consistency suitable for application and a 30-minute working time.

B. Nonmetallic, Shrinkage-Resistant Grout: ASTM C1107/C1107M, factory-packaged, nonmetallic aggregate 
grout, noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 30-minute 
working time.

2.8 FABRICATION

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate in accordance with 
ANSI/AISC 303 and to ANSI/AISC 360.

1. Camber structural-steel members where indicated.
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2. Fabricate beams with rolling camber up.
3. Identify high-strength structural steel in accordance with ASTM A6/A6M and maintain markings until 

structural-steel framing has been erected.
4. Mark and match-mark materials for field assembly.
5. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations.

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1/D1.1M.

C. Bolt Holes: Cut, drill,or punch standard bolt holes perpendicular to metal surfaces.

D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads.

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted in accordance with SSPC-SP 1.

F. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Weld using 
automatic end welding of headed-stud shear connectors in accordance with AWS D1.1/D1.1M and 
manufacturer's written instructions.

G. Steel Wall-Opening Framing: Select true and straight members for fabricating steel wall-opening framing to be 
attached to structural-steel frame. Straighten as required to provide uniform, square, and true members in 
completed wall framing. Build up welded framing, weld exposed joints continuously, and grind smooth.

H. Welded-Steel Door Frames: Build up welded-steel doorframes attached to structural-steel frame. Weld exposed 
joints continuously and grind smooth. Plug-weld fixed steel bar stops to frames. Secure removable stops to 
frames with countersunk machine screws, uniformly spaced not more than 10 inches o.c. unless otherwise 
indicated on Drawings.

I. Holes: Provide holes required for securing other work to structural steel and for other work to pass through steel 
members.

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes or enlarge holes 
by burning.

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.
3. Weld threaded nuts to framing and other specialty items indicated to receive other work.

2.9 SHOP CONNECTIONS

A. High-Strength Bolts: Shop install high-strength bolts in accordance with RCSC's "Specification for Structural 
Joints Using High-Strength Bolts" for type of bolt and type of joint specified.

1. Joint Type: Snug tightened, unless noted otherwise.
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B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work.

1. Assemble and weld built-up sections by methods that maintain true alignment of axes without exceeding 
tolerances in ANSI/AISC 303 for mill material.

2.10 GALVANIZING

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel in accordance with 
ASTM A123/A123M.

1. Fill vent and drain holes that are exposed in the finished Work unless they function as weep holes, by 
plugging with zinc solder and filing off smooth.

2. Galvanize lintels shelf angles and welded door frames attached to structural-steel frame and located in 
exterior walls.

2.11 SHOP PRIMING

A. Shop prime steel surfaces, except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to a depth of 2 
inches.

2. Surfaces to be field welded.
3. Surfaces of high-strength bolted, slip-critical connections.
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
5. Galvanized surfaces unless indicated to be painted.
6. Corrosion-resisting (weathering) steel surfaces.
7. Surfaces enclosed in interior construction.

B. Surface Preparation of Steel: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, slag, or 
flux deposits. Prepare surfaces in accordance with the following specifications and standards:

1. SSPC-SP 2.
2. SSPC-SP 3.
3. SSPC-SP 7 (WAB)/NACE WAB-4.
4. SSPC-SP 14 (WAB)/NACE WAB-8.
5. SSPC-SP 11.
6. SSPC-SP 6 (WAB)/NACE WAB-3.
7. SSPC-SP 10 (WAB)/NACE WAB-2.
8. SSPC-SP 5 (WAB)/NACE WAB-1.
9. SSPC-SP 8.

C. Surface Preparation of Galvanized Steel: Prepare galvanized-steel surfaces for shop priming by thoroughly 
cleaning steel of grease, dirt, oil, flux, and other foreign matter, and treating with etching cleaner or in 
accordance with SSPC-SP 16.
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D. Priming: Immediately after surface preparation, apply primer in accordance with manufacturer's written 
instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils. Use 
priming methods that result in full coverage of joints, corners, edges, and exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection. Change color 

of second coat to distinguish it from first.

2.12 SOURCE QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform shop tests and inspections.

1. Allow testing agency access to places where structural-steel work is being fabricated or produced to 
perform tests and inspections.

2. Bolted Connections: Inspect shop-bolted connections in accordance with RCSC's "Specification for 
Structural Joints Using High-Strength Bolts."

3. Welded Connections: Visually inspect shop-welded connections in accordance with AWS D1.1/D1.1M 
and the following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E165/E165M.
b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished weld. Cracks 

or zones of incomplete fusion or penetration are not accepted.
c. Ultrasonic Inspection: ASTM E164.
d. Radiographic Inspection: ASTM E94/E94M.

4. In addition to visual inspection, test and inspect shop-welded shear stud connectors in accordance with 
requirements in AWS D1.1/D1.1M for stud welding and as follows:

a. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or 
welding repairs to any shear stud connector.

b. Conduct tests in accordance with requirements in AWS D1.1/D1.1M on additional shear stud 
connectors if weld fracture occurs on shear stud connectors already tested.

5. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces and locations of 
anchor rods, bearing plates, and other embedments for compliance with requirements.
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1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods, bearing plates, 
and other embedments showing dimensions, locations, angles, and elevations.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, 
and in alignment against temporary construction loads and loads equal in intensity to design loads. Remove 
temporary supports when permanent structural steel, connections, and bracing are in place unless otherwise 
indicated on Drawings.

1. Do not remove temporary shoring supporting composite deck construction and structural-steel framing 
until cast-in-place concrete has attained its design compressive strength.

3.3 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and in accordance with ANSI/AISC 303 
and ANSI/AISC 360.

B. Baseplates, Bearing Plates, and Leveling Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.
2. Weld plate washers to top of baseplate.
3. Snug-tighten anchor rods after supported members have been positioned and plumbed. Do not remove 

wedges or shims but, if protruding, cut off flush with edge of plate before packing with grout.
4. Promptly pack shrinkage-resistant grout solidly between bearing surfaces and plates, so no voids remain. 

Neatly finish exposed surfaces; protect grout and allow to cure. Comply with manufacturer's written 
installation instructions for grouting.

C. Maintain erection tolerances of structural steel within ANSI/AISC 303.

D. Align and adjust various members that form part of complete frame or structure before permanently fastening. 
Before assembly, clean bearing surfaces and other surfaces that are in permanent contact with members. Perform 
necessary adjustments to compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure. Slope roof framing members to slopes indicated on 
Drawings.

2. Make allowances for difference between temperature at time of erection and mean temperature when 
structure is completed and in service.

E. Splice members only where indicated.
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F. Do not use thermal cutting during erection unless approved by Architect. Finish thermally cut sections within 
smoothness limits in AWS D1.1/D1.1M.

G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to 
admit bolts.

3.4 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts in accordance with RCSC's "Specification for Structural Joints 
Using High-Strength Bolts" for bolt and joint type specified.

1. Joint Type: Snug tightened.

B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work.

1. Comply with ANSI/AISC 303 and ANSI/AISC 360 for bearing, alignment, adequacy of temporary 
connections, and removal of paint on surfaces adjacent to field welds.

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth.
3. Assemble and weld built-up sections by methods that maintain true alignment of axes without exceeding 

tolerances in ANSI/AISC 303 for mill material.

C. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Weld using 
end welding of headed-stud shear connectors in accordance with AWS D1.1/D1.1M and manufacturer's written 
instructions.

3.5 INSTALLATION OF PREFABRICATED BUILDING COLUMNS

A. Install prefabricated building columns to comply with ANSI/AISC 360, manufacturer's written 
recommendations, and requirements of testing and inspecting agency that apply to the fire-resistance rating 
indicated.

3.6 REPAIR

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing, and repair galvanizing to comply 
with ASTM A780/A780M.

B. Touchup Painting:

1. Immediately after erection, clean exposed areas where primer is damaged or missing, and paint with the 
same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted 
surfaces.

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool cleaning.
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2. Cleaning and touchup painting are specified in Section 099113 "Exterior Painting", Section 099123 
"Interior Painting", and Section 099600 "High-Performance Coatings."

C. Touchup Priming: Cleaning and touchup priming are specified in Section 099600 "High-Performance Coatings."

3.7 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a special inspector to perform the following special inspections:

1. Verify structural-steel materials and inspect steel frame joint details.
2. Verify weld materials and inspect welds.
3. Verify connection materials and inspect high-strength bolted connections.

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

1. Bolted Connections: Inspect bolted connections in accordance with RCSC's "Specification for Structural 
Joints Using High-Strength Bolts."

2. Welded Connections: Visually inspect field welds in accordance with AWS D1.1/D1.1M.

a. In addition to visual inspection, test and inspect field welds in accordance with 
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

1) Liquid Penetrant Inspection: ASTM E165/E165M.
2) Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished weld. 

Cracks or zones of incomplete fusion or penetration are not accepted.
3) Ultrasonic Inspection: ASTM E164.
4) Radiographic Inspection: ASTM E94/E94M.

3. Shear Stud Connectors: In addition to visual inspection, test and inspect field-welded shear connectors 
according to requirements in AWS D1.1/D1.1M for stud welding and as follows:

a. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or 
welding repairs to any shear connector.

b. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear connectors if 
weld fracture occurs on shear connectors already tested.

END OF SECTION 051200
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SECTION 052100 - STEEL JOIST FRAMING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. K-series steel joists.
2. K-series steel joist substitutes.
3. DLH-series long-span steel joists.
4. Steel joist accessories.

B. Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for installing bearing plates in concrete.
2. Section 042000 "Unit Masonry" for installing bearing plates in unit masonry.
3. Section 051200 "Structural Steel Framing" for field-welded shear connectors.

1.2 DEFINITIONS

A. SJI's "Specifications": Steel Joist Institute's "Standard Specifications, Load Tables and Weight 
Tables for Steel Joists and Joist Girders."

B. Special Joists: Steel joists or joist girders requiring modification by manufacturer to support 
nonuniform, unequal, or special loading conditions that invalidate load tables in SJI's 
"Specifications."

1.3 ACTION SUBMITTALS

A. Product Data: For each type of joist, accessory, and product.

B. Shop Drawings:

1. Include layout, designation, number, type, location, and spacing of joists.
2. Include joining and anchorage details; bracing, bridging, and joist accessories; splice and 

connection locations and details; and attachments to other construction.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturer.

B. Welding certificates.
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C. Manufacturer certificates.

D. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, 
certifying that shop primers are compatible with topcoats.

E. Mill Certificates: For each type of bolt.

F. Comprehensive engineering analysis of special joists signed and sealed by the qualified professional 
engineer responsible for its preparation.

G. Field quality-control reports.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications: A manufacturer certified by SJI to manufacture joists complying with 
applicable standard specifications and load tables in SJI's "Specifications."

1. Manufacturer's responsibilities include providing professional engineering services for 
designing special joists to comply with performance requirements.

B. Welding Qualifications: Qualify field-welding procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle joists as recommended in SJI's "Specifications."

B. Protect joists from corrosion, deformation, and other damage during delivery, storage, and handling.

1.7 SEQUENCING

A. Deliver steel bearing plates to be built into cast-in-place concrete and masonry construction.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Canam Buildings US Inc.; Canam Group Inc.
2. New Millennium Building Systems, LLC.
3. Vulcraft/Verco Group; a division of Nucor Corp.

http://www.specagent.com/Lookup?ulid=7676
http://www.specagent.com/Lookup?uid=123457216603
http://www.specagent.com/Lookup?uid=123457216600
http://www.specagent.com/Lookup?uid=123457216602
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2.2 PERFORMANCE REQUIREMENTS

A. Structural Performance: Provide special joists and connections capable of withstanding design loads 
indicated on Drawings.

1. Use LRFD; data are given at factored-load level.
2. Design special joists to withstand design loads with live-load deflections no greater than the 

following:
a. Roof Joists: Vertical deflection of 1/360 of the span.

2.3 STEEL JOISTS

A. K-Series Steel Joist: Manufactured steel joists of type indicated according to "Standard 
Specification for Open Web Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- 
and bottom-chord members, underslung ends, and parallel top chord.

1. Joist Type: K-series steel joists.
2. K-Series Steel Joist Substitutes: Manufacture according to "Standard Specifications for Open 

Web Steel Joists, K-Series" in SJI's "Specifications," with steel-angle or -channel members.
3. Provide holes in chord members for connecting and securing other construction to joists.
4. Extended Ends: Extend bearing ends of joists with SJI's Type R extended ends where 

indicated on Drawings, complying with SJI's "Specifications."
5. Camber joists according to SJI's "Specifications."
6. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if 

joist slope exceeds 1/4 inch per 12 inches.

B. Long-Span Steel Joist: Manufactured steel joists according to "Standard Specification for Longspan 
Steel Joists, LH-Series and Deep Longspan Steel Joists, DLH-Series" in SJI's "Specifications," with 
steel-angle top- and bottom-chord members; of joist type and end and top-chord arrangements as 
follows: 

1. Joist Type: LH-series long-span steel joists.
2. End Arrangement: Underslung.
3. Top-Chord Arrangement: Parallel.
4. Provide holes in chord members for connecting and securing other construction to joists.
5. Camber long-span steel joists according to SJI's "Specifications.".
6. Equip bearing ends of joists with manufacturer's standard beveled ends or sloped shoes if 

joist slope exceeds 1/4 inch per 12 inches.

2.4 PRIMERS

A. Primer:

1. SSPC-Paint 15, or manufacturer's standard shop primer complying with performance 
requirements in SSPC-Paint 15.
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2. Provide shop primer that complies with Section 099113 "Exterior Painting," Section 099123 
"Interior Painting," and Section 099600 "High-Performance Coatings."

2.5 STEEL JOIST ACCESSORIES

A. Bridging:

1. Provide bridging anchors and number of rows of horizontal or diagonal bridging of material, 
size, and type required by SJI's "Specifications" for type of joist, chord size, spacing, and 
span. Furnish additional erection bridging if required for stability.

B. Steel bearing plates with integral anchorages are specified in Section 055000 "Metal Fabrications."

C. Furnish ceiling extensions, either extended bottom-chord elements or a separate extension unit of 
enough strength to support ceiling construction.
1. Finish: Plain, uncoated.

D. High-Strength Bolts, Nuts, and Washers: ASTM F3125/F3125M, Grade A325, Type 1, heavy-hex 
steel structural bolts; ASTM A563, Grade DH, heavy-hex carbon-steel nuts; and 
ASTM F436/F436M, Type 1, hardened carbon-steel washers.

1. Finish: Plain.

E. Welding Electrodes: Comply with AWS standards.

F. Furnish miscellaneous accessories including splice plates and bolts required by joist manufacturer to 
complete joist assembly.

2.6 CLEANING AND SHOP PAINTING

A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated joists and 
accessories by hand-tool cleaning, SSPC-SP 2 or power-tool cleaning, SSPC-SP 3.

B. Do not prime paint joists and accessories to receive sprayed fire-resistive materials.

C. Apply one coat of shop primer to joists and joist accessories to be primed to provide a continuous, 
dry paint film not less than 1 mil thick.

D. Shop priming of joists and joist accessories is specified in Section 099113 "Exterior Painting," 
Section 099123 "Interior Painting," and Section 099600 "High-Performance Coatings."
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine supporting substrates, embedded bearing plates, and abutting structural framing for 
compliance with requirements for installation tolerances and other conditions affecting performance 
of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Do not install joists until supporting construction is in place and secured.

B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting 
construction according to SJI's "Specifications," joist manufacturer's written instructions, and 
requirements in this Section.

1. Before installation, splice joists delivered to Project site in more than one piece.
2. Space, adjust, and align joists accurately in location before permanently fastening.
3. Install temporary bracing and erection bridging, connections, and anchors to ensure that joists 

are stabilized during construction.
4. Delay rigidly connecting bottom-chord extensions to columns or supports until dead loads 

are applied.

C. Field weld joists to supporting steel bearing plates and framework. Coordinate welding sequence 
and procedure with placement of joists. Comply with AWS requirements and procedures for 
welding, appearance and quality of welds, and methods used in correcting welding work.

D. Bolt joists to supporting steel framework using carbon-steel bolts.

E. Install and connect bridging concurrently with joist erection, before construction loads are applied. 
Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams.

3.3 REPAIRS

A. Touchup Painting:

1. Immediately after installation, clean, prepare, and prime or reprime field connections, rust 
spots, and abraded surfaces of prime-painted joists, bearing plates, abutting structural steel, 
and accessories.

a. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-
tool cleaning.
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b. Apply a compatible primer of same type as primer used on adjacent surfaces.

2. Cleaning and touchup painting are specified in Section 099113 "Exterior Painting," 
Section 099123 "Interior Painting," and Section 099600 "High-Performance Coatings."

3.4 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Visually inspect field welds according to AWS D1.1/D1.1M.

C. Visually inspect bolted connections.

D. Prepare test and inspection reports.

END OF SECTION 052100
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SECTION 053100 - STEEL DECKING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Roof deck.
2. Composite floor deck.

B. Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for normal-weight and lightweight structural 
concrete fill over steel deck.

2. Section 051200 "Structural Steel Framing" for shop- and field-welded shear connectors.
3. Section 055000 "Metal Fabrications" for framing deck openings with miscellaneous steel 

shapes.

1.2 ACTION SUBMITTALS

A. Product Data:

1. Roof deck.
2. Composite floor deck.

B. Shop Drawings:

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, 
cut deck openings, special jointing, accessories, and attachments to other construction.

1.3 INFORMATIONAL SUBMITTALS

A. Welding certificates.

B. Product Certificates: For each type of steel deck.

C. Test and Evaluation Reports:

1. Product Test Reports: For tests performed by a qualified testing agency, indicating that 
each of the following complies with requirements:

a. Power-actuated mechanical fasteners.

2. Research Reports: For steel deck, from ICC-ES showing compliance with the building 
code.
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D. Field Quality-Control Submittals:

1. Field quality-control reports.

E. Qualification Statements: For welding personnel and testing agency.

1.4 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel in accordance with SDI QA/QC and 
the following welding codes:

1. AWS D1.1/D1.1M.
2. AWS D1.3/D1.3M.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 
handling.

B. Store products in accordance with SDI MOC3. Stack steel deck on platforms or pallets and 
slope to provide drainage. Protect with a waterproof covering and ventilate to avoid 
condensation.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. AISI Specifications: Comply with calculated structural characteristics of steel deck in 
accordance with AISI S100.

B. Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing agency. 
Identify products with appropriate markings of applicable testing agency.

1. Indicate design designations from UL's "Fire Resistance Directory" or from listings of 
another qualified testing agency.

2.2 ROOF DECK

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Canam Buildings US Inc.; Canam Group Inc.
2. New Millennium Building Systems, LLC.
3. OEG Building Materials Inc.
4. Verco Decking, Inc.; a Nucor company.

http://www.specagent.com/Lookup?ulid=14353
http://www.specagent.com/Lookup?uid=123457226482
http://www.specagent.com/Lookup?uid=123457226478
http://www.specagent.com/Lookup?uid=123457226487
http://www.specagent.com/Lookup?uid=123457226480
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5. Vulcraft Group; Division of Nucor Corp.
6. Vulcraft/Verco Group; a division of Nucor Corp.

B. Fabrication of Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply 
with SDI RD and with the following:

1. Galvanized-Steel Sheet: ASTM A653/A653M, Structural Steel (SS), Grade 33, G90 zinc 
coating.

2. Deck Profile:  Type WR, wide rib.
3. Profile Depth:  1-1/2 inches.
4. Design Uncoated-Steel Thickness:  as shown in drawings.
5. Span Condition:  Triple span or more.
6. Side Laps: Overlapped.

2.3 COMPOSITE FLOOR DECK

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1. Canam Buildings US Inc.; Canam Group Inc.
2. New Millennium Building Systems, LLC.
3. OEG Building Materials Inc.
4. Verco Decking, Inc.; a Nucor company.
5. Vulcraft Group; Division of Nucor Corp.
6. Vulcraft/Verco Group; a division of Nucor Corp.

B. Fabrication of Composite Floor Deck: Fabricate panels, with integrally embossed or raised 
pattern ribs and interlocking side laps, to comply with SDI C, with the minimum section 
properties indicated, and with the following:
1. Galvanized-Steel Sheet: ASTM A653/A653M, Structural Steel (SS), Grade 33, G90 zinc 

coating.
2. Profile Depth:  2 inches.
3. Design Uncoated-Steel Thickness:  as shown in drawings.
4. Span Condition:  Triple span or more.

2.4 ACCESSORIES

A. Provide manufacturer's standard accessory materials for deck that comply with requirements 
indicated.

B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically 
driven carbon-steel fasteners; or self-drilling, self-threading screws.

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 
screws, No. 10 minimum diameter.

D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

http://www.specagent.com/Lookup?uid=123457226483
http://www.specagent.com/Lookup?uid=123457226488
http://www.specagent.com/Lookup?ulid=14355
http://www.specagent.com/Lookup?uid=123457226504
http://www.specagent.com/Lookup?uid=123457226510
http://www.specagent.com/Lookup?uid=123457226516
http://www.specagent.com/Lookup?uid=123457226513
http://www.specagent.com/Lookup?uid=123457226511
http://www.specagent.com/Lookup?uid=123457226517
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E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000 
psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of 
profile indicated or required for application.

F. Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi, of same 
material and finish as deck, and of thickness and profile recommended by SDI standards for 
overhang and slab depth.

G. Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material, 
finish, and thickness as deck unless otherwise indicated.

H. Weld Washers: Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch thick, with factory-
punched hole of 3/8-inch minimum diameter.

I. Shear Stud Connectors: ASTM A108, AISI C-1015 through C-1020, headed-stud type, cold-
finished carbon steel; AWS D1.1/D1.1M, Type B.

J. Flat Sump Plates: Single-piece steel sheet, 0.0747 inch thick, of same material and finish as 
deck. For drains, cut holes in the field.

K. Recessed Sump Pans: Single-piece steel sheet, 0.0747 inch thick, of same material and finish as 
deck, with 3-inch- wide flanges and recessed pans of 1-1/2-inch minimum depth. For drains, cut 
holes in the field.

L. Galvanizing Repair Paint: ASTM A780/A780M.

M. Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine supporting frame and field conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Install deck panels and accessories in accordance with SDI C, SDI NC, and SDI RD, as 
applicable; manufacturer's written instructions; and requirements in this Section.

B. Install temporary shoring before placing deck panels if required to meet deflection limitations.

C. Locate deck bundles to prevent overloading of supporting members.
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D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 
and bearing on supporting frame before being permanently fastened. Do not stretch or contract 
side-lap interlocks.

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.

F. Cut and neatly fit deck panels and accessories around openings and other work projecting 
through or adjacent to deck.

G. Provide additional reinforcement and closure pieces at openings as required for strength, 
continuity of deck, and support of other work.

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 
appearance and quality of welds, and methods used for correcting welding work.

I. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical 
fasteners and install in accordance with deck manufacturer's written instructions.

J. Shear Stud Connectors: Prepare steel surfaces as recommended by manufacturer of shear 
connectors. Weld using end welding of headed-stud shear connectors in accordance with 
AWS D1.1/D1.1M and manufacturer's written instructions.

3.3 INSTALLATION OF ROOF DECK

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface 
diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches 
long, and as follows:

1. Weld Diameter: 5/8 inch, nominal.
2. Weld Spacing: Weld edge and interior ribs of deck units with a minimum of two welds 

per deck unit at each support. Space welds as indicated.

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between 
supports, at intervals not exceeding the lesser of one-half of the span or 18 inches, and as 
follows:

1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws.
2. Mechanically clinch or button punch.
3. Fasten with a minimum of 1-1/2-inch- long welds.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2 
inches, with end joints as follows:

1. End Joints: Lapped 2 inches minimum.

D. Roof Sump Pans and Sump Plates: Install over openings provided in roof deck and weld flanges 
to top of deck. Space welds not more than 12 inches apart with at least one weld at each corner.
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1. Install reinforcing channels or zees in ribs to span between supports and weld or 
mechanically fasten.

E. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end 
closures, and reinforcing channels in accordance with deck manufacturer's written instructions. 
Weld or mechanically fasten to substrate to provide a complete deck installation.

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated.

3.4 INSTALLATION OF FLOOR DECK

A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface 
diameter indicated and as follows:

1. Weld Diameter: 5/8 inch, nominal.
2. Weld Spacing:

a. Space and locate welds as indicated.

3. Weld Washers: Install weld washers at each weld location.

B. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between 
supports, at intervals not exceeding the lesser of one-half of the span or 36 inches, and as 
follows:
1. Fasten with a minimum of 1-1/2-inch- long welds.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2 
inches, with end joints as follows:

1. End Joints: Lapped.

D. Pour Stops and Girder Fillers: Weld steel sheet pour stops and girder fillers to supporting 
structure in accordance with SDI recommendations unless otherwise indicated.

E. Floor-Deck Closures: Weld steel sheet column closures, cell closures, and Z-closures to deck, in 
accordance with SDI recommendations, to provide tight-fitting closures at open ends of ribs and 
sides of deck.

F. Install piercing hanger tabs at 14 inches apart in both directions, within 9 inches of walls at 
ends, and not more than 12 inches from walls at sides unless otherwise indicated.

3.5 REPAIR

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck 
with galvanized repair paint in accordance with ASTM A780/A780M and manufacturer's 
written instructions.
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3.6 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Tests and Inspections:

1. Special inspections and qualification of welding special inspectors for cold-formed steel 
floor and roof deck in accordance with quality-assurance inspection requirements of 
SDI QA/QC.

a. Field welds will be subject to inspection.

2. Steel decking will be considered defective if it does not pass tests and inspections.
3. Shear Stud Connectors: In addition to visual inspection, test and inspect field-welded 

shear connectors in accordance with requirements in AWS D1.1/D1.1M for stud welding 
and as follows:

a. Perform bend tests if visual inspections reveal either a less-than-continuous 360-
degree flash or welding repairs to any shear connector.

b. Conduct tests in accordance with requirements in AWS D1.1/D1.1M on additional 
shear connectors if weld fracture occurs on shear connectors that are already 
tested.

C. Prepare test and inspection reports.

END OF SECTION 053100
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SECTION 05 40 00
COLD-FORMED METAL FRAMING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Formed steel stud interior wall  framing.

1.02 RELATED REQUIREMENTS

A. Section 07 21 00 - Thermal Insulation:  Insulation within framing members.

B. Section 09 21 16 - Gypsum Board Assemblies:  Lightweight, non-load bearing metal stud
framing.

1.03 REFERENCE STANDARDS

A. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with work of other sections that is to be installed in or adjacent to the metal framing
system, including but not limited to structural anchors, cladding anchors, utilities, insulation, and
firestopping.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data on standard framing members; describe materials and finish,
product criteria, limitations .

C. Product Data:  Provide manufacturer's data on factory-made framing connectors, showing
compliance with requirements.

D. Shop Drawings:  Indicate component details, framed openings, bearing, anchorage, loading,
welds, and type and location of fasteners, and accessories or items required of related work.

1. Indicate stud  layout.

2. Describe method for securing studs to tracks and for bolted framing connections.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the types of products
specified in this section, and with minimum three  years of  experience.

B. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and AWS D1.3/D1.3M and dated no more than 12 months before start of
scheduled welding work.

PART 2  PRODUCTS

2.01 FRAMING SYSTEM

A. Provide primary and secondary framing members, bridging, bracing, plates, gussets, clips,
fittings, reinforcement, and fastenings as required to provide a complete framing system.

B. Design Requirements:  Provide completed framing system having the following characteristics:

1. Design:  Calculate structural characteristics of cold-formed steel framing members
according to AISI S100.

2. Live load deflection minimum L/240 with 5 psf lateral load.

3. Able to tolerate movement of components without damage, failure of joint seals, undue
stress on fasteners, or other detrimental effects when subject to seasonal or cyclic
day/night temperature ranges.

C. Deliver to project site in largest practical sections.

2.02 FRAMING MATERIALS

A. Studs and Track:  ASTM C955; studs formed to channel, C- or Sigma-shaped with punched
web; U-shaped track in matching nominal width and compatible height.

1. Gauge and Depth:  As indicated and as required to meet specified performance levels.
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B. Header:  Engineered one-member or two-member assembly, with wide flanges, designed to
replace conventional box or nested header framing at openings.

C. Framing Connectors:  Factory-made, formed steel sheet.

1. Material:  ASTM A653/A653M SS Grade 33 and 40 (minimum), with G90/Z275 hot dipped
galvanized coating for base metal thickness less than 10 gauge, 0.1345 inch (3.42 mm),
and factory punched holes and slots.

2. Structural Performance:  Maintain load and movement capacity required by applicable
code, when evaluated in accordance with AISI S100.

3. Movement Connections:  Provide mechanical anchorage devices that accommodate
movement using slotted holes, shouldered screws or screws and anti-friction or stepped
bushings, while maintaining structural performance of framing.  Provide movement
connections where indicated on drawings.

4. Fixed Connections: Provide non-movement connections for tie-down to foundation, floor-
to-floor tie-down, roof-to-wall tie-down, joist hangers, gusset plates, and stiffeners.

5. Wall Stud Bridging Connections:  Provide mechanical load-transferring devices that
accommodate wind load torsion and weak axis buckling induced by axial compression
loads. Provide bridging connections where indicated on the drawings.

2.03 FASTENERS

A. Self-Drilling, Self-Tapping Screws, Bolts, Nuts and Washers:  Hot dip galvanized per ASTM
A153/A153M.

B. Welding:  Comply with AWS D1.1/D1.1M.

2.04 ACCESSORIES

A. Bracing, Furring, Bridging:  Formed sheet steel, thickness determined for conditions
encountered; finish to match framing components.

B. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

B. Verify field measurements and adjust installation as required.

3.02 INSTALLATION OF STUDS

A. Install components in accordance with manufacturers' instructions and ASTM C1007
requirements.

B. Align floor and ceiling tracks; locate to wall layout.  Secure in place with fasteners at maximum
24 inches (600 mm) on center.  Coordinate installation of sealant with floor and ceiling tracks.

C. Coordinate placement of insulation in multiple stud spaces made inaccessible after erection.

D. Provide deflection allowance in stud track, directly below horizontal building framing at non-load
bearing framing.

E. Touch-up field welds and damaged primed  surfaces with primer.

END OF SECTION
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SECTION 05 50 00
METAL FABRICATIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Shop fabricated steel  items. 

B. Downspout boots.

C. Cast iron trench castings.

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Placement of metal fabrications in concrete.

B. Section 04 26 00 - Single-Wythe Unit Masonry:  Placement of metal fabrications in masonry.

C. Section 05 51 00 - Metal Stairs.

D. Section 05 52 13 - Pipe and Tube Railings.

E. Section 09 91 13 - Exterior Painting:  Paint finish.

F. Section 09 91 23 - Interior Painting:  Paint finish.

1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

B. ASTM A48/A48M - Standard Specification for Gray Iron Castings; 2003 (Reapproved 2021).

C. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2020.

D. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

E. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2018.

F. ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2021.

G. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2021.

H. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.

I. 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; 2019, with Editorial Revision (2020).

J. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2021).

K. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2014, with Errata.

L. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.

M. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.
2004).

N. SSPC-SP 2 - Hand Tool Cleaning; 2018.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories.  Include erection drawings, elevations, and details
where applicable.
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1.05 QUALITY ASSURANCE

A. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and AWS D1.2/D1.2M and dated no more than 12 months before start of
scheduled welding work.

PART 2  PRODUCTS

2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.

B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.

C. Plates:  ASTM A283/A283M.

D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.

E. Bolts, Nuts, and Washers:  ASTM A307, Grade A, plain.

F. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, plain.

G. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

H. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

I. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with
VOC limitations of authorities having jurisdiction.

2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.

B. Fabricate items with joints tightly fitted and secured.

C. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt
tight, flush, and hairline.  Ease exposed edges to small uniform radius.

D. Exposed Mechanical Fastenings:  Flush countersunk screws or bolts; unobtrusively located;
consistent with design of component, except where specifically noted otherwise.

E. Furnish components required for anchorage of fabrications.  Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED ITEMS

A. Bollards:  Steel pipe, concrete filled, crowned cap, as detailed; prime paint finish.

B. Slotted Channel Framing:  Fabricate channels and fittings from structural steel complying with
the referenced standards; factory-applied, rust-inhibiting thermoset acrylic enamel finish.

2.04 DOWNSPOUT BOOTS

A. Downspout Boots:  Smooth interior without boxed corners or choke points; include integral lug
slots, integral cleanout, cleanout cover, and tamper proof fasteners.

1. Configuration:  Angular.

2. Material:  Cast iron; ASTM A48/A48M; casting thickness 3/8 inch (9.5 mm), minimum.

3. Finish:  Manufacturer's standard factory applied powder coat finish.

4. Color:  To be selected by Architect from manufacturer's standard range.

5. Accessories:  Manufacturer's standard stainless steel fasteners, stainless steel building
wall anchors, integral neoprene gaskets, and rubber coupling.

2.05 CAST IRON TRENCH CASTINGS

A. Cast Iron Trench Castings:

1. Material:  Cast iron; ASTM A48/A48M, Class 35 B (heavy duty).

2. Grate Type:  Manufacturer's standard Type A.

2.06 FINISHES - STEEL

A. Prime paint steel items.
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1. Exceptions:  Galvanize items to be embedded in concrete, items to be embedded in
masonry, and items specified for other than painted finish .

B. Prepare surfaces to be primed in accordance with SSPC-SP2.

C. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

D. Prime Painting:  One coat.

E. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M
requirements.

F. Slotted Channel Framing:  ASTM A653/A653M, Grade 33.

G. Stainless Steel Finish:  No. 4 Bright Polished finish.

2.07 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).

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.

B. Furnish setting templates to the appropriate entities for steel items required to be cast into
concrete or embedded in masonry.

3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

C. Obtain approval prior to site cutting or making adjustments not scheduled.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch (6 mm).

C. Maximum Out-of-Position:  1/4 inch (6 mm).

END OF SECTION
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SECTION 05 51 00
METAL STAIRS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Stairs with concrete treads.

B. Structural steel stair framing and supports.

C. Handrails and guards.

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete:  Concrete fill in stair pans; mesh reinforcement for
landings.

B. Section 03 30 00 - Cast-in-Place Concrete:  Placement of metal anchors in concrete.

C. Section 04 20 00 - Unit Masonry:  Placement of metal fabrications in masonry.

D. Section 05 50 00 - Metal Fabrications.

E. Section 05 52 13 - Pipe and Tube Railings:  Metal handrails for the stairs specified in this
section.

F. Section 09 91 23 - Interior Painting:  Paint finish.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. AISC 201 - AISC Certification Program for Structural Steel Fabricators, Standard for Steel
Building Structures; 2006.

C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

D. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

E. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2020.

F. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2021a.

G. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2021.

H. 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; 2021.

I. 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; 2018a.

J. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2021).

K. SSPC-SP 2 - Hand Tool Cleaning; 2018.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories.

1. Include the design engineer's seal and signature on each sheet of shop drawings.

C. Design Data:  As required by authorities having jurisdiction.

D. Design Data, Seismic Performance:  Submit documentation that stairs meet performance
requirements specified.
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E. Designer's Qualification Statement.

F. Fabricator's Qualification Statement:  Provide documentation showing steel fabricator is
certified under AISC 201.

1.05 QUALITY ASSURANCE

A. Structural Designer Qualifications:  Professional Structural Engineer experienced in design of
this work and licensed in the State in which the Project is located, or personnel under direct
supervision of such an engineer.

B. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and dated no more than 12 months before start of scheduled welding work.

C. Fabricator Qualifications:

1. A company specializing in manufacturing products specified in this section, with not less
than ten years of documented experience.

PART 2  PRODUCTS

2.01 METAL STAIRS - GENERAL

A. Metal Stairs:  Provide stairs of the design specified, complete with landing platforms, vertical
and horizontal supports, railings, and guards, fabricated accurately for anchorage to each other
and to building structure.

1. Regulatory Requirements:  Provide stairs and railings that comply with most stringent
requirements of local, state, and federal regulations; where requirements of Contract
Documents exceed those of regulations, comply with Contract Documents.

2. Structural Design:  Provide complete stair and railing assemblies that comply with the
applicable local code.

3. Dimensions:  As indicated on drawings.

4. Shop assemble components; disassemble into largest practical sections suitable for
transport and access to site.

5. No sharp or rough areas on exposed travel surfaces and surfaces accessible to touch.

6. Separate dissimilar metals using paint or permanent tape.

B. Metal Jointing and Finish Quality Levels:

1. Architectural:  All joints as inconspicuous as possible, whether welded or mechanical.

a. Welded Joints:  Continuously welded and ground smooth and flush.

b. Mechanical Joints:  Butted tight, flush, and hairline; concealed fastenings only.

c. Exposed Edges and Corners:  Eased to small uniform radius.

d. Metal Surfaces to be Painted:  Sanded or ground smooth, suitable for highest quality
gloss finish.

C. Fasteners:  Same material or compatible with materials being fastened; type consistent with
design and specified quality level.

D. Anchors and Related Components:  Same material and finish as item to be anchored, except
where specifically indicated otherwise; provide all anchors and fasteners required.

2.02 METAL STAIRS WITH CONCRETE TREADS

A. Jointing and Finish Quality Level:  Architectural, as defined above.

B. Risers:  Closed.

C. Treads:  Metal pan with field-installed concrete fill.

1. Concrete Depth:  1-1/2 inches (38 mm), minimum.

2. Tread Pan Material:  Steel sheet.

3. Tread Pan Thickness:  As required by design; 14 gauge, 0.075 inch (1.9 mm) minimum.

4. Concrete Reinforcement:  Welded wire mesh.

5. Concrete Finish:  For resilient floor covering.

D. Risers:  Same material and thickness as tread pans.

1. Nosing Depth:  Not more than 1-1/2 inch (38 mm) overhang.
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2. Nosing Return:  Flush with top of concrete fill, not more than 1/2 inch (12 mm) wide.

E. Stringers:  Rolled steel channels.

1. Stringer Depth:  12 inches (305 mm) .
2. End Closure:  Sheet steel of same thickness as risers welded across ends.

F. Railings:  Steel pipe railings.

G. Finish:  Shop- or factory-prime painted.

2.03 HANDRAILS AND GUARDS

A. Wall-Mounted Rails:  Round pipe or tube rails unless otherwise indicated.

1. Outside Diameter:  1-1/4 inch (32 mm), minimum, to 1-1/2 inches (38 mm), maximum.

B. Guards:

1. Top Rails:  Round pipe or tube rails unless otherwise indicated.

a. Outside Diameter:  1-1/4 inch (32 mm), minimum, to 1-1/2 inches (38 mm), maximum.

2. Infill at Pipe Railings:  Pipe or tube rails sloped parallel to stair.

a. Outside Diameter:  1 inch (25 mm).

b. Material:  Steel pipe or tube, round.

c. Vertical Spacing:  Maximum 4 inches (100 mm) on center.

d. Jointing:  Welded and ground smooth and flush.

3. End and Intermediate Posts:  Same material and size as top rails.

a. Horizontal Spacing:  As indicated on drawings.

b. Mounting:  Welded to top surface of stringer.

2.04 MATERIALS

A. Steel Sections:  ASTM A36/A36M.

B. Steel Tubing:  ASTM A500/A500M or ASTM A501/A501M structural tubing, round and shapes
as indicated.

C. Pipe:  ASTM A53/A53M Grade B Schedule 40, black finish.

D. Ungalvanized Steel Sheet:  Hot- or cold-rolled, except use cold-rolled where finished work will
be exposed to view.

1. Hot-Rolled Steel Sheet:  ASTM A1011/A1011M, Designation CS (commercial steel).

2. Cold-Rolled Steel Sheet:  ASTM A1008/A1008M, Designation CS (commercial steel).

E. Concrete Fill:  See Section 03 30 00.

F. Concrete Reinforcement:  Mesh  type , galvanized .

2.05 SHOP FINISHING

A. Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

B. Do not prime surfaces in direct contact with concrete or where field welding is required.

C. Prime Painting:  Use specified shop- and touch-up primer.

1. Preparation of Steel:  In accordance with SSPC-SP 2 Hand Tool Cleaning.

2. Number of Coats:  One.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. When field welding is required, clean and strip primed steel items to bare metal.

B. Supply items required to be cast into concrete and embedded in masonry with setting
templates.

3.03 INSTALLATION

A. Install components plumb and level, accurately fitted, free from distortion or defects.
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B. Provide anchors, plates, angles, hangers, and struts required for connecting stairs to structure.

C. Allow for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

D. Provide welded field joints where specifically indicated on drawings.  Perform field welding in
accordance with AWS D1.1/D1.1M.

E. Other field joints may be either welded or bolted provided the result complies with the
limitations specified for jointing quality levels.

F. Obtain approval prior to site cutting or creating adjustments not scheduled.

G. After erection, prime welds, abrasions, and surfaces not shop primed or galvanized, except
surfaces to be in contact with concrete.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch (6 mm).

END OF SECTION
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SECTION 05 51 33
METAL LADDERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Shop-fabricated metal ladders for roof access, roof mounted step over and elevator pit.

1.02 RELATED REQUIREMENTS

A. Section 05 51 00 - Metal Stairs.

B. Section 09 91 13 - Exterior Painting:  Paint finish.

C. Section 09 91 23 - Interior Painting:  Paint finish.

1.03 REFERENCE STANDARDS

A. ANSI A14.3 - American National Standard for Ladders -- Fixed -- Safety Requirements; 2018.

B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

C. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

D. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2020.

E. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2018.

F. ASTM A501/A501M - Standard Specification for Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing; 2021.

G. 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; 2019, with Editorial Revision (2020).

H. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2012.

I. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2021).

J. AWS D1.2/D1.2M - Structural Welding Code - Aluminum; 2014, with Errata.

K. SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.

L. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.
2004).

1.04 ADMINISTRATIVE REQUIREMENTS

A. Step Over Ladders:  Provide number, size and location of Code and osha compliant roof-
mounted step over ladders of size and height as required to provide safe access over roof
mounted ductwork and equipment where indicated on drawings.  

B. Coordinate height and attachment of fabricated ladders with other work.

C. Provide imbeds and attachment accessories to other trades as needed for timely and proper
installation of ladders.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Shop Drawings:

1. Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size and type of
fasteners, and accessories.  Include erection drawings, elevations, and details where
applicable.

2. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net
weld lengths.
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1.06 QUALITY ASSURANCE

A. Design ladders  under direct supervision of a Professional  Structural  Engineer experienced in
design of this work and licensed in the State in which the Project is located .

B. Welder Qualifications:  Welding processes and welding operators qualified in accordance with
AWS D1.1/D1.1M and AWS D1.2/D1.2M and dated no more than 12 months before start of
scheduled welding work.

PART 2  PRODUCTS

2.01 MATERIALS - STEEL

A. Steel Sections:  ASTM A36/A36M.

B. Steel Tubing:  ASTM A501/A501M hot-formed structural tubing.

C. Plates:  ASTM A283/A283M.

D. Pipe:  ASTM A53/A53M, Grade B Schedule 40, black finish.

E. Mechanical Fasteners:  Same material or compatible with materials being fastened; type
consistent with design and specified quality level.

F. Bolts, Nuts, and Washers:  ASTM F3125/F3125M, Type 1, plain.

G. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

H. Shop and Touch-Up Primer:  SSPC-Paint 15, complying with VOC limitations of authorities
having jurisdiction.

I. Touch-Up Primer for Galvanized Surfaces:  SSPC-Paint 20, Type I - Inorganic, complying with
VOC limitations of authorities having jurisdiction.

2.02 FABRICATION

A. Fit and shop assemble items in largest practical sections, for delivery to site.

B. Fabricate items with joints tightly fitted and secured.

C. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt
tight, flush, and hairline.  Ease exposed edges to small uniform radius.

D. Supply components required for anchorage of fabrications.  Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.

2.03 FABRICATED LADDERS

A. Ladders:  Steel; in compliance with ANSI A14.3; with mounting brackets and attachments;
prime paint finish.

1. Side Rails:  3/8 by 2 inches (9 by 50 mm) members spaced at 20 inches (500 mm).

2. Rungs:  One inch (25 mm) diameter solid round bar spaced 12 inches (300 mm) on
center.

3. Space rungs 7 inches (175 mm) from wall surface.

2.04 FINISHES - STEEL

A. Prime Painting:  One coat for interior ladders.

B. Galvanizing of Structural Steel Members:  Galvanize after fabrication to ASTM A123/A123M
 requirements. Provide minimum 1.7 oz/sq ft galvanized coating. (  Provide minimum 530 g/sq
m galvanized coating.)

C. Galvanizing of Non-structural Items:  Galvanize after fabrication to ASTM A123/A123M
 requirements.

2.05 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).
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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).

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. Supply setting templates to the appropriate entities for steel items required to be cast into
concrete or embedded in masonry.

3.03 INSTALLATION

A. Install items plumb and level, accurately fitted, free from distortion or defects.

B. Provide for erection loads, and for sufficient temporary bracing to maintain true alignment until
completion of erection and installation of permanent attachments.

C. Obtain approval prior to site cutting or making adjustments not scheduled.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per story, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch (6 mm).

C. Maximum Out-of-Position:  1/4 inch (6 mm).

END OF SECTION
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SECTION 05 52 13
PIPE AND TUBE RAILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Free-standing railings at steps.

B. Loading dock railings and guardrails.

1.02 RELATED REQUIREMENTS

A. Section 05 51 00 - Metal Stairs:  Handrails other than those specified in this section.

B. Section 06 20 00 - Finish Carpentry:  Wood handrail.

C. Section 09 91 13 - Exterior Painting:  Paint finish.

D. Section 09 91 23 - Interior Painting:  Paint finish.

1.03 REFERENCE STANDARDS

A. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2020.

B. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination; 2012.

C. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2014
(Amended 2015).

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of
fasteners, and accessories.

1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net
weld lengths.

C. Welders' Qualification Statement:  Welders' certificates in accordance with AWS B2.1/B2.1M
and dated within the previous 12 months.

1.05 QUALITY ASSURANCE

A. Welder Qualifications:  Welding processes and welding operators qualified within previous 12
months.

B. Fabricator Qualifications:

1. A company specializing in manufacturing products specified in this section, with not less
than ten years of documented experience.

PART 2  PRODUCTS

2.01 RAILINGS - GENERAL REQUIREMENTS

A. Design, fabricate, and test railing assemblies in accordance with the most stringent
requirements of applicable local code.

B. Allow for expansion and contraction of members and building movement without damage to
connections or members.

C. Dimensions:  See drawings for configurations and heights.

1. Top Rails and Wall Rails:  1-1/2 inches (38 mm) diameter, round.

2. Top Rails and Wall Rails:  Wood rails, specified in Section 06 20 00.

3. Intermediate Rails:  1-1/2 inches (38 mm) diameter, round.

4. Posts:  1-1/2 inches (38 mm) diameter, round.

D. Provide anchors and other components as required to attach to structure, made of same
materials as railing components unless otherwise indicated; where exposed fasteners are
unavoidable provide flush countersunk fasteners.
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E. Provide slip-on non-weld mechanical fittings to join lengths, seal open ends, and conceal
exposed mounting bolts and nuts, including but not limited to elbows, T-shapes, splice
connectors, flanges, escutcheons, and wall brackets.

2.02 STEEL RAILING SYSTEM

A. Steel Pipe:  ASTM A53/A53M Grade B Schedule 80, black finish.

B. Non-Weld Mechanical Fittings:  Slip-on, galvanized malleable iron castings, for Schedule 40
pipe, with flush setscrews for tightening by standard hex wrench, no bolts or screw fasteners.

C. Exposed Fasteners:  No exposed bolts or screws.

2.03 FABRICATION

A. Accurately form components to suit specific project conditions and for proper connection to
building structure.

B. Fit and shop assemble components in largest practical sizes for delivery to site.

C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to
accommodate site assembly and installation.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field conditions are acceptable and are ready to receive work.

3.02 PREPARATION

A. Clean and strip primed steel items to bare metal where site welding is required.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight
joints.

C. Anchor railings securely to structure.

3.04 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per floor level, non-cumulative.

B. Maximum Offset From True Alignment:  1/4 inch (6 mm).

C. Maximum Out-of-Position:  1/4 inch (6 mm).

END OF SECTION
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SECTION 06 10 53
MISCELLANEOUS ROUGH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof-mounted curbs.

B. Roofing nailers.

C. Preservative treated wood materials.

D. Fire retardant treated wood materials.

E. Communications and electrical room mounting boards.

F. Concealed wood blocking, nailers, and supports.

G. Miscellaneous wood nailers, furring, and grounds.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 07 62 00 - Sheet Metal Flashing and Trim:  Sill flashings.

C. Section 07 72 00 - Roof Accessories:  Prefabricated roof curbs.

D. Section 09 21 16 - Gypsum Board Assemblies:  Gypsum-based sheathing.

E. Section 10 28 00 - Toilet Accessories

1.03 REFERENCE STANDARDS

A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2021a.

C. AWPA U1 - Use Category System: User Specification for Treated Wood; 2018.

D. PS 1 - Structural Plywood; 2009 (Revised 2019).

E. PS 20 - American Softwood Lumber Standard; 2020.

F. SPIB (GR) - Grading Rules; 2014.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide technical data on wood preservative materials and application
instructions.

1.05 DELIVERY, STORAGE, AND HANDLING

A. General: Cover wood products to protect against moisture. Support stacked products to prevent
deformation and to allow air circulation.

B. Fire Retardant Treated Wood: Prevent exposure to precipitation during shipping, storage, and
installation.

1.06 QUALITY ASSURANCE

A. Source materials from organizations that comply with the principles of the Forest Stewardship
Council. See https://fsc.org/en/fsc-standards.

PART 2  PRODUCTS

2.01 GENERAL REQUIREMENTS

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading agencies.

1. If no species is specified, provide species graded by the agency specified; if no grading
agency is specified, provide lumber graded by grading agency meeting the specified
requirements.
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2. Grading Agency:  Grading agency whose rules are approved by the Board of Review,
American Lumber Standard Committee (www.alsc.org) and who provides grading service
for the species and grade specified; provide lumber stamped with grade mark unless
otherwise indicated.

B. Provide sustainably harvested wood; see Section 01 60 00 - Product Requirements.

C. Lumber fabricated from recovered timber is permitted in lieu of sustainably harvested lumber,
unless otherwise noted, provided it meets the specified requirements for new lumber and is free
of contamination; identify source.

2.02 DIMENSION LUMBER FOR CONCEALED APPLICATIONS

A. Sizes:  Nominal sizes as indicated on drawings, S4S.

B. Moisture Content:  S-dry or MC19.

C. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring:

1. Lumber:  S4S, No.2 or Standard Grade.

2. Boards:  Standard or No.3.

2.03 CONSTRUCTION PANELS

A. Communications and Electrical Room Mounting Boards:   PS 1, A-D plywood, or medium
density fiberboard; 3/4 inch (19 mm) thick; flame spread index of 25 or less, smoke developed
index of 450 or less, when tested in accordance with ASTM E84.

B. Other Applications:

1. Plywood Concealed From View But Located Within Exterior Enclosure:  PS 1, C-C
Plugged or better, Exterior grade.

2. Plywood Exposed to View But Not Exposed to Weather:  PS 1, A-D, or better.

3. Other Locations:  PS 1, C-D Plugged or better.

2.04 ACCESSORIES

A. Fasteners and Anchors:

1. Metal and Finish:  Hot-dipped galvanized steel complying with ASTM A153/A153M for
high humidity and preservative-treated wood locations, unfinished steel elsewhere.

2. Anchors:  Toggle bolt type for anchorage to hollow masonry.

2.05 FACTORY WOOD TREATMENT

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use Category System
for wood treatments determined by use categories, expected service conditions, and specific
applications.

1. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an
ALSC-accredited testing agency, certifying level and type of treatment in accordance with
AWPA standards.

B. Fire Retardant Treatment:

1. Interior Type A:  AWPA U1, Use Category UCFA, Commodity Specification H, low
temperature, low hygroscopic type, chemically treated and pressure impregnated; capable
of providing a maximum flame spread index of 25 when tested in accordance with ASTM
E84, with no evidence of significant combustion when test is extended for an additional 20
minutes.

a. Kiln dry wood after treatment to a maximum moisture content of 19 percent for
lumber and 15 percent for plywood.

b. Treat rough carpentry items as indicated.

c. Do not use treated wood in applications exposed to weather or where the wood may
become wet.

C. Preservative Treatment:

1. Preservative Pressure Treatment of Lumber Above Grade:  AWPA U1, Use Category
UC4A..

a. Kiln dry lumber after treatment to maximum moisture content of 19 percent.
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b. Treat lumber in contact with roofing, flashing, or waterproofing.

c. Treat lumber in contact with masonry or concrete.

2. Preservative Pressure Treatment of Plywood Above Grade:  AWPA U1, Use Category
UC4A.

a. Kiln dry plywood after treatment to maximum moisture content of 19 percent.

b. Treat plywood in contact with roofing, flashing, or waterproofing.

c. Treat plywood in contact with masonry or concrete.

PART 3  EXECUTION

3.01 PREPARATION

A. Coordinate installation of rough carpentry members specified in other sections.

3.02 INSTALLATION - GENERAL

A. Select material sizes to minimize waste.

B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as accessory
components, including: shims, bracing, and blocking.

C. Where treated wood is used on interior, provide temporary ventilation during and immediately
after installation sufficient to remove indoor air contaminants.

3.03 BLOCKING, NAILERS, AND SUPPORTS

A. Provide framing and blocking members as indicated or as required to support finishes, fixtures,
specialty items, and trim.

B. In walls, provide blocking attached to studs as backing and support for wall-mounted items,
unless item can be securely fastened to two or more studs or other method of support is
explicitly indicated.

C. Where ceiling-mounting is indicated, provide blocking and supplementary supports above
ceiling, unless other method of support is explicitly indicated.

3.04 ROOF-RELATED CARPENTRY

A. Coordinate installation of roofing carpentry with deck construction, framing of roof openings,
and roofing assembly installation.

B. Provide wood curb at roof openings except  where prefabricated curbs are specified and  where
specifically indicated otherwise.  Form corners by alternating lapping side members.

3.05 INSTALLATION OF CONSTRUCTION PANELS

A. Communications and Electrical Room Mounting Boards:  Secure with screws to studs with
edges over firm bearing; space fasteners at maximum 24 inches (610 mm) on center on edges
and into studs in field of board.

1. At fire-rated walls, install board over wall board indicated as part of the fire-rated
assembly.

2. Where boards are indicated as full floor-to-ceiling height, install with long edge of board
parallel to studs.

3. Install adjacent boards without gaps.

3.06 CLEANING

A. Waste Disposal:  See Section 01 74 19 - Construction Waste Management and Disposal.

1. Comply with applicable regulations.

2. Do not burn scrap on project site.

3. Do not burn scraps that have been pressure treated.

4. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation
facilities or “waste-to-energy” facilities.

B. Do not leave wood, shavings, sawdust, etc. on the ground or buried in fill.

C. Prevent sawdust and wood shavings from entering the storm drainage system.

END OF SECTION
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SECTION 06 20 00
FINISH CARPENTRY

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Finish carpentry items incluidng display cases.

1.02 RELATED REQUIREMENTS

A. 06 10 53 - Miscellaneous Rough Carpentry

B. Secion 12 30 00 - Manufactureed Casework

1.03 REFERENCE STANDARDS

A. ANSI A135.4 - Basic Hardboard; 2012 (R2020).

B. ANSI A208.1 - American National Standard for Particleboard; 2016.

C. ASTM C1036 - Standard Specification for Flat Glass; 2021.

D. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

E. AWI (QCP) - Quality Certification Program; Current Edition.

F. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

G. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards, U.S. Version 4.0;
2021.

H. BHMA A156.9 - American National Standard for Cabinet Hardware; 2015.

I. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

J. PS 1 - Structural Plywood; 2009 (Revised 2019).

K. ISFA 2-01 - Classification and Standards for Solid Surfacing Material

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:

1. Provide manufacturer's product data, storage and handling instructions for factory-
fabricated units.

C. Shop Drawings:  Indicate materials, component profiles, fastening methods, jointing details,
and accessories.

1. Provide information as required by AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS).

2. Include certification program label.

1.05 QUALITY ASSURANCE

A. Fabricator Qualifications:  Company specializing in fabricating the products specified in this
section with minimum five years of documented experience.

1. Accredited participant in the specified certification program prior to the commencement of
fabrication and throughout the duration of the project.

B. Source wood materials from organizations that comply with the principles of the Forest
Stewardship Council. See https://fsc.org/en/fsc-standards.

C. Quality Certification:

1. Comply with AWI (QCP) woodwork association quality certification service/program in
accordance with requirements for work specified in this section:  www.awiqcp.org/#sle.

2. Provide labels or certificates indicating that work complies with AWI/AWMAC/WI (AWS) or
AWMAC/WI (NAAWS) requirements for grade or grades specified.

3. Provide designated labels on shop drawings as required by certification program.

4. Provide designated labels on installed products as required by certification program.
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5. Submit certifications upon completion of installation that verifies this work is in compliance
with specified requirements.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver factory-fabricated units to project site in original packages, containers or bundles
bearing brand name and identification.

B. Store finish carpentry items under cover, elevated above grade, and in a dry, well-ventilated
area not exposed to heat or sunlight.

C. Protect from moisture damage.

D. Handle materials and products to prevent damage to edges, ends, or surfaces.

PART 2  PRODUCTS

2.01 FINISH CARPENTRY ITEMS

A. Quality Standard:  Custom Grade, in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS), unless noted otherwise.

2.02 SHEET MATERIALS

A. Softwood Plywood, Not Exposed to View:  Any face species, medium density fiberboard core;
PS 1 Grade A-B, glue type as recommended for application.

B. Particleboard:  ANSI A208.1  Composed of wood chips, sawdust, or flakes of medium density,
made with waterproof resin binders; of grade to suit application; sanded faces.

C. Hardboard:  ANSI A135.4  Pressed wood fiber with resin binder, Class 1 - Tempered, 1/4 inch
(6 mm) thick, smooth one side (S1S).

2.03 PLASTIC LAMINATE MATERIALS

A. Plastic Laminate:  NEMA LD 3; color as selected by Architect; textured, low gloss finish.

B. Low Pressure Laminate: Melamine, color as indicated.

C. Laminate Adhesive:  Type recommended by laminate manufacturer to suit application; not
containing formaldehyde or other volatile organic compounds.

2.04 SYNTHETIC TOPS

A. Solid Surface: As indicated on Drawings and schedules, ISFA 2-01 and NEMA LD 3; acrylic or
polyester resin, mineral filler, and pigments; homogenous, non-porous and capable of being
worked and repaired using standard woodworking tools; no surface coating; color and pattern
consistent throughout thickness.  custom configuration for exposed edges, back and end
splashes, with details indicated on Drawings.

2.05 FASTENINGS

A. Adhesive for Purposes Other Than Laminate Installation:  Suitable for the purpose; not
containing formaldehyde or other volatile organic compounds.

B. Fasteners for Exterior Applications:  Stainless steel; length required to penetrate wood
substrate 1-1/2  inch (38 mm) minimum.

C. Concealed Joint Fasteners:  Threaded steel.

2.06 ACCESSORIES

A. Adhesive:  Type recommended by fabricator to suit application.

B. Safety Glass:  ASTM C1048, fully tempered; clear ; 1/4 inch (6 mm)  thick, minimum.

C. Primer:  Alkyd primer sealer.

2.07 HARDWARE

A. Glass Shelf Standards:  Brushed stainless steel standards and brackets sized for 14" deep
glass shelves.  Provide 4 standards and16 brackets for display case.

B. Other Hardware:  Comply with BHMA A156.9.
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2.08 WOOD TREATMENT

A. Factory-Treated Lumber:  Comply with requirements of AWPA U1 - Use Category System for
 pressure impregnated wood treatments determined by use categories, expected service
conditions, and specific applications.  

B. Redry  wood after pressure treatment to maximum 6  percent moisture content.

2.09 FABRICATION

A. Shop assemble work for delivery to site, permitting passage through building openings.

B. Cap exposed plastic laminate finish edges with material of same finish and pattern.

C. When necessary to cut and fit on site, provide materials with ample allowance for cutting.
 Provide trim for scribing and site cutting.

D. Apply plastic laminate finish in full uninterrupted sheets consistent with manufactured sizes.  Fit
corners and joints hairline; secure with concealed fasteners. Slightly bevel arises. Locate
counter butt joints minimum 2 feet from sink cut-outs. (Locate counter butt joints minimum 600
mm from sink cut-outs.)

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify adequacy of backing and support framing.

B. Verify mechanical, electrical, and building items affecting work of this section are placed and
ready to receive this work.

3.02 INSTALLATION

A. Install custom fabrications in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI
(NAAWS) requirements for grade indicated.

B. Set and secure materials and components in place, plumb and level.

C. Carefully scribe work abutting other components, with maximum gaps of 1/32 inch (0.79 mm).
 Do not use additional overlay trim to conceal larger gaps.

3.03 TOLERANCES

A. Maximum Variation from True Position:  1/16 inch (1.6 mm).

B. Maximum Offset from True Alignment with Abutting Materials:  1/32 inch (0.79 mm).

END OF SECTION
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SECTION 06 61 00
CAST POLYMER FABRICATIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Solid surfacing fabrications for shower walls and shower basins, including ADA compliant roll in
basins.

1.02 RELATED REQUIREMENTS

A. Section 07 92 00 - Joint Sealants.

1.03 REFERENCE STANDARDS

A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2021a.

B. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals, for submittal procedures.

B. Product Data:  Manufacturer's data for fabricated units.

C. Shop Drawings:  For each type of cast polymer, indicate:

1. Plans and Elevations:  Include dimensions and unit serial numbers; indicate location of
fabricated units.

D. Samples:  Provide 12" x 12" verification samples demonstrating color and finish for both wall
panels and shower basins.

E. Test Reports:  Indicate compliance with reference standard performance requirements.

1.05 QUALITY ASSURANCE

A. Provide wall panels and shower basins by same manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to project site in original packages, containers, or bundles bearing brand name
and identification.

B. Store products under cover, elevated above grade, and in dry, well-ventilated areas not
exposed to heat or sunlight.  Protect from moisture damage.

C. Handle products to prevent damage to edges, ends, or surfaces, and in accordance with
manufacturer's written instructions.

1.07 WARRANTY

A. Manufacturer Warranty:  Provide 2-year  manufacturer warranty for cast shower basins .
Complete forms in Owner 's name and register with manufacturer.

B. Finish Warranty:  Provide 5-year  manufacturer warranty against excessive degradation of
interior  finish.  Include provision for replacement of units with excessive fading, chalking, or
flaking.  Complete forms in Owner 's name and register with warrantor.

PART 2  PRODUCTS

2.01 REGULATORY REQUIREMENTS

A. Surface Burning Requirements:

1. Interior Use:  Flame spread index of 75 or less and smoke-development index of 450 or
less; Class B interior finish classification when tested in accordance with ASTM E84.

2.02 SOLID SURFACING FABRICATIONS

A. Solid Surfacing:  Densified, homogeneous, nonporous castings fabricated into sheets;
composed of acrylic resins, fillers, color chips, and pigment and performance-enhancing
additives.
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1. Standard Type:  Comply with minimum performance and engineering properties of ISFA
2-01.

B. Applications:  Wall panels.

1. Style:  As indicated on drawings.

2. Thickness:  5/16 inch (7.94 mm).

3. Edge Profile at Horizontal Joints:  Manufacturer's standard for application.

4. Edge Profile at Vertical Joints:  Manufacturer's standard for application.

5. Color :  As indicated on drawings .

C. Appliation: Shower basin

1. Style and sizes as indicated on Drawings.

2. Edge Profiles: Manufacturer's standard and as required to coordinate with wall panels.

3. Color: As indicated.

2.03 FABRICATION

A. Fabricate cutouts where indicated.

B. Ease corners and edges with 1/4 inch (6.4 mm) minimum radius; polish exposed edges.

C. Provide consistent  finish over exposed surfaces matching approved samples.

D. Fill seams and mold lines; grind smooth and finish to match adjacent cast polymer surfaces.

E. Fabricate components with joints tightly fitted,water tight and secured.

F. Fabrication Tolerances:

1. Maximum Variation from Specified Thicknesses:  1/16 inch (1.59 mm).

2. Maximum Variation from Specified Dimensions:  1/8 inch (3.18 mm).

3. Maximum Variation from Dimensioned Cutout Locations:  1/4 inch (6.35 mm).

2.04 ACCESSORIES

A. General:  Accessories recommended by cast polymer manufacturer for complete installation.

B. Adhesives:  Type recommended by cast polymer manufacturer for application; not containing
formaldehyde or volatile organic compounds.

C. Joint Sealants:  Type recommended by cast polymer manufacturer for application.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify field measurements are as indicated on shop drawings.

B. Verify substrates are prepared to receive cast polymer fabrications.

C. Verify substrate, plumbing other building components affecting work of this section are placed
and ready to receive work of this section.

3.02 PREPARATION

A. Prepare substrates in accordance with manufacturer's written instructions.

3.03 INSTALLATION

A. Install cast polymer units in accordance with manufacturer's written instructions.

B. Install cast polymer units in accordance with manufacturer's written instructions.

C. Install wall  panels over continuous substrate .

D. Align work plumb and level.

E. Rigidly anchor to substrate to prevent misalignment.

3.04 PROTECTION

A. Protect installed cast polymer units from subsequent construction operations.

END OF SECTION
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SECTION 07 13 00
SHEET WATERPROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Sheet Waterproofing:

1. Self-adhered rubberized asphalt membrane laminated to a 4-mil cross-laminated
polyethylene film.

2. Self-adhered modified bituminous sheet membrane.

1.02 RELATED REQUIREMENTS

A. Section 07 21 00 - Thermal Insulation:  Insulation used for protective cover.

1.03 REFERENCE STANDARDS

A. ASTM C836/C836M - Standard Specification for High Solids Content, Cold Liquid-Applied
Elastomeric Waterproofing Membrane for Use with Separate Wearing Course; 2018.

B. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension; 2016 (Reapproved 2021).

C. ASTM D570 - Standard Test Method for Water Absorption of Plastics; 1998 (Reapproved
2018).

D. ASTM D882 - Standard Test Method for Tensile Properties of Thin Plastic Sheeting; 2018.

E. ASTM D903 - Standard Test Method for Peel or Stripping Strength of Adhesive Bonds; 1998
(Reapproved 2017).

F. ASTM D1876 - Standard Test Method for Peel Resistance of Adhesives (T-Peel Test); 2008,
with Editorial Revision (2015).

G. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection; 2020.

H. ASTM D4637/D4637M - Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane; 2015.

I. ASTM D5385/D5385M - Standard Test Method for Hydrostatic Pressure Resistance of
Waterproofing Membranes; 2020.

J. ASTM D6134/D6134M - Standard Specification for Vulcanized Rubber Sheets Used in
Waterproofing Systems; 2007, with Editorial Revision (2019).

K. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.

L. ASTM E154/E154M - Standard Test Methods for Water Vapor Retarders Used in Contact with
Earth Under Concrete Slabs, on Walls, or as Ground Cover; 2008a, with Editorial Revision
(2013).

M. NRCA (WM) - The NRCA Waterproofing Manual; 2021.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data for membrane, flexible flashings, and joint and crack sealants .

C. Shop Drawings:  Indicate perimter and special joint termination conditions and conditions of
interface with other materials.

D. Certificate:  Certify that products meet or exceed specified requirements.

E. Manufacturer's Qualification Statement.

F. Installer's Qualification Statement.

G. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.
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1.05 QUALITY ASSURANCE

A. Membrane Manufacturer Qualifications:  Company specializing in manufacturing products
specified in this section, with not less than 10  years of  documented  experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least 5 years of experience and approved by manufacturer.

1.06 DELIVERY, STORAGE AND HANDLING

A. Deliver materials to Project site in original, factory-sealed, unopened containers bearing
manufacturer's name and label intact and legible.

B. Store materials in protected and well ventilated area, withing manufacturer’s recommended
temperature range. 

C. Protect waterproofing membrane and related materials in a manner to prevent damage and
inclusion of foreign matter.  All cartons of sealant and adhesive containers shall be protected
from weather.  Keep lids of adhesive cans securely fastened between use.  In cold weather,
materials must be stored in a heated area until the day of use

1.07 FIELD CONDITIONS

A. Do not install waterproofing materials when ambient temperature is below 40 degrees F for
minimum 24 hours prior to installation, forcasted temperatures are within manufactuer's
requirements for curing times.

B. Do not install waterproofing materials if substrate temperature is outside the range
recommended by manufacturer.

1.08 WARRANTY

A. Contractor shall correct defective Work within a five year period after Date of Substantial
Completion; remove and replace materials concealing waterproofing at no extra cost to Owner.

B. Provide five  year manufacturer warranty for waterproofing failing to resist penetration of water ,
except where such failures are the result of structural failures of building. Hairline cracking of
concrete due to temperature change or shrinkage is not considered a structural failure .

PART 2  PRODUCTS

2.01 SYSTEM DESCRIPTION

A. Provide a self-adhesive membrane of not less than 60 mils thickness, consisting of min. 56 mils
of rubberized asphalt membrane laminated to a 4-mil cross-laminated polyethylene film,
complete with accessories as rquired for complete and watertight installation.

2.02 MEMBRANE MATERIALS

A. Self-Adhered Modified Bituminous Sheet Membrane:

1. Thickness:  60 mil, 0.060 inch (1.5 mm), minimum.

2. Sheet Width:  36 inches (0.914 m), minimum.

3. Tensile Strength:

a. Film:  5,000 psi (34.57 MPa), minimum, measured in accordance with ASTM D882
and at grip-separation rate of 2 inches (50 mm) per minute.

b. Membrane:  325 psi (2.24 MPa), minimum, measured in accordance with ASTM
D412 Method A, using die C and at spindle-separation rate of 2 inches (50 mm) per
minute.

4. Elongation at Break: 350  percent, minimum, measured in accordance with ASTM D412.

5. Water Vapor Permeance:  0.05 perm (2.9 ng/(Pa s sq m)), maximum, measured in
accordance with ASTM E96/E96M.

6. Low Temperature Flexibility:  Unaffected when tested in accordance with ASTM
D1970/D1970M at minus 20 degrees F (minus 11 C), 180 degree bend on 1 inch (25 mm)
mandrel.

7. Peel Strength: 10 lb per inch (1750 N/m) , minimum, when tested in accordance with
ASTM D903.
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8. Lap Adhesion Strength: 19 lb per inch (3325 N/m) , minimum, when tested in accordance
with ASTM D1876.

9. Puncture Resistance: 60 lb (27 kg) , minimum, measured in accordance with ASTM
E154/E154M.

10. Water Absorption:  0.1 percent increase in weight, maximum, measured in accordance
with ASTM D570, 24 hour immersion.

11. Hydrostatic Resistance: Resists the weight of 230 ft (70 m)  when tested in accordance
with ASTM D5385/D5385M.

12. Adhesives, Sealants, Tapes, and Accessories:  As recommended by membrane
manufacturer.

2.03 ACCESSORIES

A. Seaming Materials:  As recommended by membrane manufacturer.

B. Membrane Sealant:  As recommended by membrane manufacturer.

C. Sealant for Cracks and Joints In Substrates:  Resilient elastomeric joint sealant compatible with
substrates and waterproofing materials.

D. Temporary Wood Protection Waterproofing Sheet:  Self-adhered moisture protection for wood
components during construction phase.

1. Composition:  Flexible nonwoven polypropylene (PO) with antislip layer and acrylic-based
adhesive.

2. Thickness:  20 mil, 0.020 inch (0.5 mm) thick.

3. Width:  As required for application.

4. Water Vapor Permeability:   0.5 perm (28 ng/(Pa s sq m)), measured in accordance with
ASTM E96/E96M.

E. Protection Board:  Rigid insulation, see Section 07 21 00.

F. Drainage Panel:  Drainage layer with geotextile filter fabric on earth side.  Provide product by
primary membrane manufacturer.

1. Composition:  Dimpled polystyrene, polyethylene, polypropylene, or polymeric core;
polypropylene or polyester filter fabric.

2. Thickness:  1/2 inch (12.7 mm) .

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions are acceptable prior to starting this work.

B. Verify substrate surfaces are durable; free of matter detrimental to adhesion or application of
waterproofing system.

C. Verify items that penetrate surfaces to receive waterproofing are securely installed.

3.02 PREPARATION

A. Protect adjacent surfaces from damage not designated to receive waterproofing.

B. Clean and prepare surfaces to receive waterproofing in accordance with manufacturer's
instructions .

C. Do not apply waterproofing to surfaces unacceptable to membrane manufacturer.

D. Fill nonmoving joints and cracks with a filler compatible with waterproofing materials.

E. Seal moving cracks with sealant and nonrigid filler, using procedures recommended by sealant
and waterproofing manufacturers.

F. Prepare building expansion joints at locations as indicated on drawings.

G. Warn personnel against breathing of vapors and contact of material with skin or eyes.  Wear
applicable protective clothing and respiratory protection gear. Rubber gloves (available from
membrane manufacturer) are required for hand protection when using Splice Cleaner. Glasses,
goggles or face shield are recommended for eye protection when using adhesives and splice
cleaner.
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3.03 INSTALLATION - MEMBRANE

A. Install membrane waterproofing in accordance with manufacturer's instructions and NRCA
(WM) applicable requirements.

B. Roll out membrane, and minimize wrinkles and bubbles.

C. Overlap edges and ends, minimum 3 inches (76 mm), seal permanently waterproof by method
recommended by manufacturer, and apply uniform bead of sealant to joint edge.

D. Reinforce membrane with multiple thickness of membrane material over joints, whether joints
are static or dynamic.

E. Weather lap joints on sloped substrate in direction of drainage, and seal joints and seams.

F. Flexible Flashings:  Seal items watertight that penetrate through waterproofing membrane with
flexible flashings.

G. Seal membrane and flashings to adjoining surfaces.

3.04 INSTALLATION - DRAINAGE PANEL AND PROTECTION BOARD

A. Place drainage panel directly against membrane, butt joints, and position to encourage
drainage downward; scribe and cut boards around projections, penetrations, and interruptions.

B. Place protection board directly against drainage panel and butt joints; scribe and cut boards
around projections, penetrations, and interruptions.

3.05 PROTECTION

A. Do not permit traffic over unprotected or uncovered membrane.

END OF SECTION
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SECTION 07 19 00
WATER REPELLENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Water repellents applied to exterior , masonry and concrete  surfaces.

B. Concrete etching.

1.02 REFERENCE STANDARDS

A. ASTM C140/C140M - Standard Test Methods for Sampling and Testing Concrete Masonry
Units and Related Units; 2021.

B. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

1.03 ADMINISTRATIVE REQUIREMENTS

A. Apply proposed product to masonry mock up panel for review

B. Preinstallation Meeting:  Convene a meeting at least one week prior to starting work; require
attendance of affected installers; invite Architect and Owner.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide product description, details of tests performed, limitations, and chemical
composition .

C. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

D. Installer's Qualification Statement.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than 5  years  documented  experience.

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three  years of  experience  and approved by manufacturer 

1.06 MOCK-UPS

A. See Section 01 40 00 - Quality Requirements for additional requirements.

B. Prepare representative surface 36 by 36 inches (0.91 by 0.91 m) in size using specified
materials and preparation and application methods on surfaces identical to those to be coated;
approved mock-up constitutes standard for workmanship.

1.07 FIELD CONDITIONS

A. Protect liquid materials from freezing.

B. Do not apply water repellent when ambient temperature is lower than 50 degrees F (10
degrees C) or higher than 100 degrees F (38 degrees C).

C. Do not apply water repellents when wind velocity is higher than manufacturer's standards.

1.08 WARRANTY

A. Correct defective Work within a five year period after Date of Substantial Completion.

B. Provide five  year manufacturer warranty for waterproofing performance .

PART 2  PRODUCTS

2.01 MATERIALS

A. Water Repellent:  Non-glossy, colorless, penetrating, water-vapor-permeable, non-yellowing
sealer, that dries invisibly leaving appearance of substrate unchanged.

1. Applications:  Vertical surfaces and non-traffic horizontal surfaces.

2. Number of Coats:  Two.
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3. Moisture Absorption When Applied to Masonry:  Five percent, maximum, when tested in
accordance with ASTM C140/C140M using masonry sample completely coated with water
repellent.

4. Water-based siloxane, silane, or blend that reacts chemically with concrete and masonry.

a. Basis of Design: Chemprobe Prime-A-Pell H2O Series 633.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify joint sealants are installed and cured.

C. Verify surfaces to be coated are dry, clean, and free of efflorescence, oil, or other matter
detrimental to application of water repellent.

3.02 PREPARATION

A. Coordinate timing of water repellent application with application of masonry and concrete stain.

B. Prepare exposed concrete surfaces to receive water repellent in accordance with SSPC-SP 13.
Remove burrs and defects. It is not necessary to fill or patch honeycombing.

C. Clean surfaces thoroughly and correct defects prior to application. Prepare surfaces using the
methods recommended by the manufacturer for achieving the best result for the substrate
under the project conditions.

D. Protection of Adjacent Work:

1. Protect adjacent landscaping, property, and vehicles from drips and overspray.

2. Protect adjacent surfaces not intended to receive water repellent.

E. Prepare surfaces to be coated as recommended by water repellent manufacturer for best
results.

F. Do not start work until masonry mortar substrate is cured a minimum of 60 days.  Test
substrates for moisture content.  Do not apply materials until moisture content is within
manufacturer's tolerances.

G. Remove loose particles and foreign matter.

H. Remove oil and foreign substances with a chemical solvent that will not affect water repellent.

I. Scrub and rinse surfaces with water and let dry.

J. Acid etch smooth concrete surfaces to be coated, using procedures described in MPI (APSM);
match approved mock-up.

K. Allow surfaces to dry completely to degree recommended by water repellent manufacturer
before starting coating work.

3.03 APPLICATION

A. Apply water repellent in accordance with manufacturer's instructions, using procedures and
application methods recommended as producing the best results.

B. Apply two coats, minimum.

C. Remove water repellent from unintended surfaces immediately by a method instructed by water
repellent manufacturer.

END OF SECTION
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SECTION 07 21 00
THERMAL INSULATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Board insulation  at cavity wall construction, perimeter foundation wall, underside of floor slabs,
and protection board for waterproofing system .

B. Batt insulation in exterior and interior wall construction.

C. Batt insulation for filling perimeter window and door shim spaces and crevices in exterior wall
and roof.

1.02 RELATED REQUIREMENTS

A. Section 07 13 00 - Sheet Waterproofing.

B. Section 07 41 13 - Metal Panel Roofing

C. Section 07 54 00 - Thermoplastic Membrane Roofing:  Installation requirements for board
insulation over low slope roof deck specified in this section.

1.03 REFERENCE STANDARDS

A. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2019.

B. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light
Frame Construction and Manufactured Housing; 2017.

C. ASTM C1289 - Standard Specification for Faced Rigid Cellular Polyisocyanurate Thermal
Insulation Board; 2021.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2021a.

E. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.

F. ASTM E136 - Standard Test Method for Assessing Combustibility of Materials Using a Vertical
Tube Furnace at 750°C; 2019a.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data on product characteristics, performance criteria, and product
limitations.

1.05 FIELD CONDITIONS

A. Do not install insulation adhesives when temperature or weather conditions are detrimental to
successful installation.

PART 2  PRODUCTS

2.01 APPLICATIONS

A. Insulation Under Concrete Slabs:  Extruded polystyrene (XPS) board.

B. Insulation at Perimeter of Foundation:  Extruded polystyrene (XPS) board.

C. Insulation as Protection Board for Sheet Waterproofing: Expanded polystyrene (EPS)

D. Insulation Over Metal Stud Framed Walls, Continuous:  Extruded polystyrene (XPS) carbon
black board.

E. Insulation in Metal Framed Walls:  Batt insulation with separate  vapor retarder.

2.02 FOAM BOARD INSULATION MATERIALS

A. Expanded Polystyrene (EPS) Board Insulation:  Complies with ASTM C578.
1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
3. Board Size:  48 inch by 96 inch (1220 mm by 2440 mm).
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4. Board Thickness:  1-1/2 inch (38 mm).
5. Board Edges:  Square.
6. Type and Compressive Resistance:  Type XI, 5 psi (35 kPa), minimum.
7. Type and Water Absorption:  Type XI, 4.0 percent by volume, maximum, by total

immersion.

B. Extruded Polystyrene (XPS) Board Insulation:  Complies with ASTM C578 with either natural
skin or cut cell surfaces.
1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
3. Type and Thermal Resistance, R-value (RSI-value):  Type IV, 5.0 (0.88), minimum, per 1

inch (25.4 mm) thickness at 75 degrees F (24 degrees C) mean temperature.
4. Board Edges:  Square.
5. Type and Water Absorption:  Type IV, 0.3 percent by volume, maximum, by total

immersion.

C. Extruded Polystyrene (XPS) Continuous Insulation (CI) Board:  Complies with ASTM C578, and
manufactured using carbon black technology.
1. Flame Spread Index (FSI):  Class A - 0 to 25, when tested in accordance with ASTM E84.
2. Smoke Developed Index (SDI):  450 or less, when tested in accordance with ASTM E84.
3. Type and Thermal Resistance, R-value (RSI-value):  Type IV, 5.6 (0.98), minimum, per 1

inch (25.4 mm) thickness at 75 degrees F (24 degrees C) mean temperature.
4. Board Size:  48 inch by 96 inch (1220 mm by 2440 mm).
5. Board Thickness:  1-3/4 inch (44.5 mm).
6. Board Edges:  Shiplap, at long edges.

D. Polyisocyanurate (ISO) Board Insulation:  Rigid cellular foam, complying with ASTM C1289.
1. Classifications:

a. Type I:  Faced with aluminum foil on both major surfaces of the core foam.
1) Class 1 - Non-reinforced core foam.
2) Compressive Strength:  16 psi (110 kPa), minimum.
3) Thermal Resistance, R-value (RSI-value):  At 1-1/2 inch (38.1 mm) thick; 9.0

(1.59), minimum, at 75 degrees F (24 degrees C).
2. Water Vapor Permeance:  1.2 perm (68 ng/(Pa s sqm)), maximum, at 1 inch (25 mm)

thickness, and when tested in accordance with ASTM E96/E96M, desiccant method.

2.03 BATT INSULATION MATERIALS

A. Glass Fiber Batt Insulation:  Flexible preformed batt or blanket, complying with ASTM C665;
friction fit.
1. Combustibility:  Non-combustible, when tested in accordance with ASTM E136 .

B. Mineral Fiber Batt Insulation:  Flexible or semi-rigid preformed batt or blanket, complying with
ASTM C665; friction fit; unfaced flame spread index of 0 (zero) when tested in accordance with
ASTM E84.
1. Smoke Developed Index:  0 (zero), when tested in accordance with ASTM E84.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate, adjacent materials, and insulation materials are dry and that substrates
are ready to receive insulation.

B. Verify substrate surfaces are flat, free of honeycomb, fins, irregularities, or materials or
substances that may impede adhesive bond.

3.02 BOARD INSTALLATION AT FOUNDATION PERIMETER

A. Install boards horizontally on foundation perimeter.
1. Install in running bond pattern.
2. Butt edges and ends tightly to adjacent boards and to protrusions.
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B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

C. Immediately following application of board insulation, place protective boards over exposed
insulation surfaces.

3.03 BOARD INSTALLATION AT EXTERIOR WALLS

A. Install boards horizontally on walls.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

3.04 BOARD INSTALLATION UNDER CONCRETE SLABS

A. Place insulation under slabs on grade after base for slab has been compacted.

B. Cut and fit insulation tightly to protrusions or interruptions to the insulation plane.

C. Prevent insulation from being displaced or damaged while placing vapor retarder and placing
slab.

3.05 BATT INSTALLATION

A. Install insulation  in accordance with manufacturer's instructions.

B. Install in exterior wall and roof spaces without gaps or voids.  Do not compress insulation.

C. Trim insulation neatly to fit spaces.  Insulate miscellaneous gaps and voids.

D. Fit insulation tightly in cavities and tightly to exterior side of mechanical and electrical services
within the plane of the insulation.

3.06 PROTECTION

A. Protect installed installed insulation from damage prior to its concealment.

END OF SECTION
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SECTION 07 21 63
APPLIED INSULATIVE COATING

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Spray-applied insulative coating including primer, insulative coating and topcoat for the
following applications:
1. Applied to steel penetrating the exterior envelope, from 24 inches (61 cm) outboard of the

face of the wall to 24 inches (61 cm) inside the face of metal framing.

1.02 RELATED REQUIREMENTS

A. Section 05 12 00 Structural Metal Framing.

B. Section 05 50 00 Metal Fabrications.

1.03 REFERENCES

A. American Institute of Steel Construction (AISC)
1. AISC 303, Section 10 – Erection and storage of coated material during shipment and site

handling shall be protected to minimize field touch up.

B. ASTM International
1. ASTM B117 – Standard Practice for Operating Salt Spray (Fog) Apparatus
2. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties

by Means of the Heat Flow Meter Apparatus.
3. ASTM C1057 – Standard Practice for Determination of Skin Contact Temperature from

Heated Surfaces Using a Mathematical Model and Thermesthesiometer.
4. ASTM D870 – Standard Practice for Testing Water Resistance of Coatings Using Water

Immersion.
5. ASTM D4060 – Standard Test Method for Abrasion Resistance of Organic Coatings by

the Taber Abraser.
6. ASTM D4541 – Standard Test Method for Pull-Off Strength of Coatings Using Portable

Adhesion Testers.
7. ASTM D4585 – Standard Practice for Testing Water Resistance of Coatings Using

Controlled Condensation.
8. ASTM D4587 – Standard Practice for Fluorescent UV-Condensation Exposures of Paint

and Related Coatings.
9. ASTM D4624/ISO 4624 – Standard Test Method for Bond Strength
10. ASTM D5894 – Standard Practice for Cyclic Salt Fog/UV Exposure of Painted Metal,

(Alternating Exposures in a Fog/Dry Cabinet and a UV/Condensation Cabinet).
11. ASTM D638 – Standard Test Method for Tensile Strength
12. ASTM D695 – Standard Test Method for Compressive Strength
13. ASTM D790 – Standard Test Method for Flexural Strength
14. ASTM D2240 – Standard Test Method for Determining Durometer Hardness
15. ASTM E84 – Standard Test Method for Surface Burning Characteristics of Building

Materials.
16. ASTM E119 – Standard Test Methods for Fire Tests of Building Construction and

Materials.

C. Association of the American Walls and Ceilings Industries (AWCI)

D. Underwriters Laboratory (UL):
1. UL 263: Standard for Fire Tests of Building Construction and Materials.

E. The Society of Protective Coatings (SSPC)
1. SSPC-SP6: Commercial Blast Cleaning Standard
2. SSPC-SP12: Surface Preparation and Cleaning of Metals by. Waterjetting Prior to

Recoating.
3. SSPC-PA1: Shop, Field, and Maintenance Painting of Steel.
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4. SSPC-PA2: Procedure for Determining Conformance to Dry Coating Thickness
Requirements.

1.04 SYSTEM DESCRIPTION

A. A liquid applied thermal break acrylic material applied at the required thickness specified by the
manufacturer in order to mitigate thermal bridging. In no case shall the K-value of the liquid
applied thermal break be more than 0.040 W/mK.

1.05 SUBMITTALS

A. Product Data: Submit product data including manufacturers technical data indicating product
performance characteristics, performance and limitation criteria.

B. Manufacturer’s Instructions: Submit manufacturer written installation instructions.

C. Applicator Qualifications: Submit applicators current certification as a manufacturer trained
applicator.

1.06 QUALITY ASSURANCE

A. Manufacturer:
1. Company specializing in manufacturing product in this section with a minimum of 2 years

documented experience in manufacturing insulative technology.
2. Applicator: Company specializing in applying the work of this section with documented

experience and trained by the manufacturer.
3. Fluid-Applied Thermal Break Acrylic system shall be the complete system from a sole

   source consisting of primer, acrylic thermal break material and topcoat. All materials
shall be LEED Version 4 compliant.

B. Mock-up:
1. Minimum thirty days prior to application in any area, provide mock-up Samples of thermal

break materials in accordance with the following requirements:
a. Provide minimum two square feet (.18 square meter) on representative substrate,

where directed by the Engineer, for each different thickness and finish of required for
the work.

b. Provide mock-up areas that comply with thickness, density application, finish texture,
and color.

c. Inspect mock-up areas within one hour of application for variance due to shrinkage,
temperature, and humidity.

d. Where shrinkage and cracking are evident, adjust mixture and method of application
as necessary to meet required installation, finish, and color requirements.

e. Continue to provide mock-up areas until acceptable areas are produced.
f. Acceptable areas shall constitute standard of acceptance for method of application,

thickness, finish texture, and color requirements, for fluid applied thermal break
material applications.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and label

B. Storage: Materials shall be stored in strict accordance with manufacturers documented
instructions.

C. Documentation: All batch number, product identification and quantities shall be recorded on
appropriate QC documents. A copy of the transport document and manufacturers conformance
certificate shall be attached to the material delivery on site.

1.08 FIELD CONDITIONS

A. Project Environmental Requirements: Substrate and air temperature shall be in accordance
with the manufacturers’ requirements.
1. Protect work area from windblown dust and rain. Protect adjacent areas from over spray

of material.
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2. Provide ventilation in areas to receive work of this section during application and minimum
24 hours after application.

B. Temperature and Humidity Requirements: Maintain air temperature and relative humidity in
areas where products will be applied for a time period before during and after application as
recommended by manufacturer.
1. Do not apply Fluid Applied Acrylic Thermal Break when temperature of substrate and/or

surrounding ambient air temperature is below 45° F (7° C). Temporary protection and heat
shall be maintained at this minimum temperature for 24 hours before, during and 24 hours
after material application.

2. Steel substrate temperature shall be a minimum of 5° F (3° C) above the dew point of the
surrounding air for a period of 24 hours prior, during the application of the material and 24
hour cure period.

3. If necessary for job schedule, the General Contractor shall provide enclosures and heat to
maintain proper temperatures and humidity levels in the application areas.

4. The relative humidity of the application area shall not exceed a maximum of 85% 24 hours
prior, during and 24 hours after the application of the material. The relative humidity shall
not exceed 75% throughout the application and curing of the decorative top coat finish.

PART 2 PRODUCTS

2.01 FLUID-APPLIED INSULATIVE COATING GENERAL

A. Materials Compatibility:
1. Provide shop and field primers, and finish-coat materials that are compatible with one

another and with the substrates indicated under conditions of service and application, as
demonstrated by manufacturer based on testing and field experience.

2. Provide products of same manufacturer for each coat in a coating system.

2.02 MANUFACTURERS

A. Basis of Design: Products manufactured by Tnemec Company Inc., 6800 Corporate Drive,
Kansas City, Missouri 64120-1372, 816-483-3400, www.tnemec.com, ist@tnemec.com, and
are specified as a standard of quality.

2.03 FLUID-APPLIED INSULATIVE COATING SYSTEM

A. PRIME COAT
1. Water-Based Cementitious Epoxy:

a. Tnemec Series 1224 Epoxoline WB
1) VOC Content: 1 gram/liter
2) Color: 1288 Off-White
3) Requirements:

(a) Abrasion (ASTM D4060): No more than 149 mg loss after 1,000 cycles.
(b) Adhesion to Steel (ASTM D4541): No less than 1,989 psi after 10

freeze/thaw cycles.
(c) Humidity Resistance (ASTM D4585): No blistering, cracking, rusting, or

delamination after 2,000 hours.
(d) CDPH Compliant: Passes the California Department of Public Health

(CDPH) Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers,
Version 1.1-2010 (also known as Section 01350).

2. Zinc-Rich Aromatic Urethane:
a. Tnemec Series 90-97 Tneme-Zinc

1) VOC Content: 321 grams/liter
2) Color: 90-97 Reddish Gray
3) Requirements:

(a) Adhesion to Steel (ASTM D4541): No less than 2,083 psi.
(b) Salt Spray (ASTM B117): No blistering, cracking or delamination of film. No

more than 1/8” rust creepage at scribe and no more than 1% rusting on
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plane after 50,000 hours exposure.
3. Mio-Zinc Filled Aromatic Polyurethane:

a. Tnemec Series 394-0250 PerimePrime
1) VOC Content: 246 grams/liter
2) Color: 0250 Greenish-Gray
3) Requirements:

(a) Adhesion to Steel (ASTM D4541): No less than 1,150 psi.
(b) Fire Testing (UL 263, ASTM E119): Any UL Classified spray-applied fire

resistive materials having a maximum average density of 19.5 pcf. Including
GCP Applied Technologies (formerly W.R. Grace) Monokote MK-6/HY and
Isolatek (Cafco) Blaze-Shield II (Type II).

(c) Salt Fog Corrosion (ASTM B117): No cracking or delamination of film. No
more than 1/64” rust creepage at scribe and no more than 3% rusting on
plane after 10,250 hours exposure.

(d) Slip Coefficient & Tension Creep: Meets AISC requirements of a Class B
surface with a mean slip coefficient no less than 0.57.

(e) CDPH Compliant: Passes the California Department of Public Health
(CDPH) Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers,
Version 1.1-2010 (also known as Section 01350).

B. INTERMEDIATE COAT
1. Fluid-Applied Acrylic Insulative Coating

a. Tnemec Series 971 Aerolon Acrylic
1) VOC Content: 1.9 grams/liter
2) Solids by Volume: 76 percent.
3) Colors: 1278 Insulation Yellow
4) Requirements:

(a) Abrasion (ASTM D4060): No more than 50.2 mg loss after 1,000 cycles.
(b) Cyclic Salt Fog/UV Exposure (ASTM D5894): No blistering, cracking,

rusting or delamination of film after 5,000 hours.
(c) Humidity Resistance (ASTM D4585): No blistering, cracking, rusting, or

delamination after 2,000 hours.
(d) Immersion (ASTM D870): No blistering, cracking, rusting, or delamination

after six months continuous tap water immersion.
(e) Surface Burning Characteristics (ASTM E84): Class A
(f) Thermal Conductivity (ASTM C518): No greater than 0.0356 W/m-°K or

0.2468 BTU-in/ft2-hr-°F.
(g) NORSOK M-501 ISO 20340: Passed 25 cycles.
(h) CDPH Compliant: Passes the California Department of Public Health

(CDPH) Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers,
Version 1.1-2010 (also known as Section 01350).

C. FINISH COAT
1. Waterbased, High Dispersion Pure Acrylic Polymer

a. Tnemec Series 1028 Enduratone
1) VOC Content: 94 grams/liter.
2) Colors: As selected by Architect.
3) Requirements:

(a) Adhesion (ASTM D4541): No less than 2,363 psi.
(b) Abrasion (ASTM D4060): No more than 102 mg loss after 1,000 cycles.
(c) Impact (ASTM D2794): No visible cracking or delamination of film after 93

inch-pounds or less direct impact.
(d) QUV (ASTM D4587): No blistering, cracking or delamination of film. No less

than 72% gloss retention, no more than 0.69 DE00 color change and no



CONSTRUCT BELLEFONTAINE READINESS CENTER
Project No. T2150-01
NGB No. PN290179

Oculus Project No. 162-21
Bidding Documents
May 3, 2024

APPLIED INSULATIVE COATING  07 21 63 - 5  

more than 22 units gloss loss after 3,000 hours.
(e) Salt Spray (Fog) (ASTM B117): No blistering, cracking, rusting or

delamination of film. No more than 3/16" (5 mm) rust creepage at scribe
after 5,000 hours exposure.

(f) CDPH Compliant: Passes the California Department of Public Health
(CDPH) Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers,
Version 1.1-2010 (also known as Section 01350).

PART 3 EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

C. All surfaces to receive the specified Tnemec Series 971 Aerolon shall follow the manufacturer’s
printed instructions and be clean, dry and free of oil, grease, loose mill scale, dirt, dust or other
foreign substances which would impair bond of the material to the substrate.

D. Other corrections of the surfaces to receive the Fluid Applied Insulation Coating material shall
be the responsibility of the Contractor, at no additional cost to the Owner.

E. Application of the primer, Series 971 Aerolon, and topcoat shall not commence until the
contractor, applicator and inspector have examined the surfaces to receive the primer and
determined the surfaces are acceptable to receive the primer and Aerolon®. Commencement
of application means acceptance of substrate.

F. Verify that substrate and workspace temperature and humidity conditions are in accordance
with manufacturers recommendations.

3.02 SURFACE PREPARATION

A. Prepare surfaces in accordance with manufacturer's instructions.

B. Provide masking, drop cloths or other suitable coverings to prevent overspray onto surfaces not
intended to be coated with thermal break coating.

C. Weld spatter and defects shall be ground smooth prior to commencement of primer and fluid
applied thermal break material.

D. Primer shall not be applied to prepared substrate until the area has been adequately vented to
remove all airborne dust. Prior to the application of any coating material, the blast products,
dust and debris shall be removed by vacuuming.

E. Steel Substrates: Remove rust and loose mill scale.
1. Fabrication defects:

a. Correct steel and fabrication defects revealed by surface preparation.
b. Remove weld spatter and slag.
c. Round sharp edges and corners of welds to a smooth contour.
d. Smooth weld undercuts and recesses.
e. Grind down porous welds to pinhole-free metal.
f. Remove weld flux from surface.

2. Ensure surfaces are dry.
3. Remove visible oil, grease, dirt, dust, mill scale, rust, paint, oxides, corrosion products,

and other foreign matter in accordance with SSPC-SP 6/NACE 3, unless otherwise
specified.

F. Abrasive Blast-Cleaned Surfaces: Coat abrasive blast-cleaned surfaces with primer before
visible rust forms on surface. Do not leave blast-cleaned surfaces uncoated for more than 8
hours.
1. Shop Primer: Prepare shop primer to receive field coat in accordance with manufacturer's

instructions.
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G. Concrete Surfaces (where thermal break is needed):
1. Grind all surfaces to receive primer.
2. Apply Series 1224 Epoxoline WB.

3.03 COATING APPLICATION

A. Apply coatings in accordance with manufacturer's instructions.
1. Mix and thin coatings, including multi-component materials, in accordance with

manufacturer's instructions.
2. Keep containers closed when not in use to avoid contamination.
3. Do not use mixed coatings beyond pot life limits.
4. Use application equipment, tools, pressure settings, and techniques in accordance with

manufacturer's instructions.

B. Uniformly apply coatings at spreading rate required to achieve specified DFT.

C. Apply coatings to be free of film characteristics or defects that would adversely affect
performance or appearance of coating systems.

D. Apply primer at thickness recommended by manufacturer.

E. Apply Series 971 Aerolon Thermal Insulative Coating as specified in Section 3.8 Coating
Schedule.

F. Apply topcoat at thickness recommended by the manufacturer.

G. Final Dry Film Thickness (DFT) shall be measured with a dry film thickness gauge.

H. The steel deck is not to be sprayed unless otherwise indicated.

3.04 REPAIR

A. Materials and Surfaces Not Scheduled to Be Coated: Repair or replace damaged materials and
surfaces not scheduled to be coated.

B. Damaged Coatings: Patch and repair damaged coating before enclosure.  Perform patching by
applicators certified by the manufacturer and applied in accordance with the manufacturer
application instructions.

C. Coating Defects: Repair in accordance with manufacturer's instructions coatings that exhibit
film characteristics or defects that would adversely affect performance or appearance of coating
systems.

3.05 FIELD QUALITY CONTROL

A. The Owner will engage an independent testing laboratory inspect and verify the application of
material in accordance with the provisions Tnemec Company.
1. Material inspection and testing shall be performed 24 hours after completion of final

application coat.
2. The results of the above tests shall be made available to all parties at the completion of

each pre-designated area and approval.
3. In-place material not in compliance with the specified thickness requirements shall be

corrected prior to final acceptance.

B. The dry film thickness (DFT) of the applied material shall be measured with a non-destructive
coating thickness gage after material has completely cured. All measurements shall be
documented in writing and furnished to the Owner.

C. Manufacturer's Technical Services: Coordinate with coating manufacturer's technical service
department or independent sales representative for current technical data and instructions.

3.06 CLEANING AND PROTECTION

A. Remove overspray materials from surfaces not required to be thermally protected.

B. Protect surfaces of coating systems from damage during construction.

C. Touch-up, or repair damaged products before Substantial Completion.
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3.07 FLUID-APPLIED INSULATIVE COATING SCHEDULE

A. Steel Members Penetrating Exterior Building Envelope/Inside Face of Metal Framing/Concrete
Slab Edges/Aluminum Window Frames, Condensation Control:
1. Fluid-Applied Thermal Break System, Water-Based:

a. Surface Preparation: SSPC-SP6/NACE 3
b. Prime Coat (Shop or Field):  Series 1224 Epoxoline WB, DFT of 4.0 to 10.0 mils (100

to 250 microns) per coat.
c. Intermediate Coat (Shop or Field) – Two Coats: Series 971 Aerolon Acrylic, DFT of

40.0 to 50.0 mils (1000 to 1250 microns) per coat. Total thickness of Series 971: 80
to 100 mils (2000 to 2500 microns).

d. Finish Coat (Optional): Series 1028 Enduratone, DFT of 2.0 to 3.0 mils (50 to 75
microns) per coat.

2. Fluid-Applied Thermal Break System, Zinc-Rich MCU Primer:
a. Surface Preparation: SSPC-SP6/NACE 3
b. Prime Coat (Shop or Field): Series 90-97 Tneme-Zinc, DFT of 2.5 to 3.5 mils (65 to

90 microns) per coat.
c. Intermediate Coat (Shop or Field) – Two Coats: Series 971 Aerolon Acrylic, DFT of

40.0 to 50.0 mils (1000 to 1250 microns) per coat. Total thickness of Series 971: 80
to 100 mils (2000 to 2500 microns).

d. Finish Coat (Optional): Series 1028 Enduratone, DFT of 2.0 to 3.0 mils (50 to 75
microns) per coat.

3. Fluid-Applied Thermal Break System, Mio-Zinc MCU Primer:
a. Surface Preparation: SSPC-SP6/NACE 3
b. Prime Coat (Shop or Field): Series 394-0250 PerimePrime, DFT of 2.5 to 3.5 mils (65

to 90 microns) per coat.
c. Intermediate Coat (Shop or Field) – Two Coats: Series 971 Aerolon Acrylic, DFT of

40.0 to 50.0 mils (1000 to 1250 microns) per coat. Total thickness of Series 971: 80
to 100 mils (2000 to 2500 microns).

d. Finish Coat: Series 1028 Enduratone, DFT of 2.0 to 3.0 mils (50 to 75 microns) per
coat.

END OF SECTION
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SECTION 07 27 00
AIR BARRIERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Air barrier under metal roof panels.

1.02 RELATED REQUIREMENTS

A. Section 07 41 13 - Metal Roof Panels

1.03 DEFINITIONS

A. Air Barrier:  Airtight barrier made of material that is virtually air impermeable but water vapor
permeable, both to amount as specified, with sealed seams and sealed joints to adjacent
surfaces.

1.04 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension; 2016 (Reapproved 2021).

B. ASTM D1970/D1970M - Standard Specification for Self-Adhering Polymer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlayment for Ice Dam Protection; 2020.

C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2021a.

D. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.

E. ASTM E2178 - Standard Test Method for Determining Air Leakage Rate and Calculation of Air
Permeance of Building Materials; 2021a.

1.05 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data on material characteristics, performance criteria, limitations, and
_____.

1.06 QUALITY ASSURANCE

A. Manufacturer  Qualification:  Use evaluated materials from a single manufacturer regularly
engaged in air barrier material manufacture, and use secondary materials approved in writing
by primary material manufacturer.

PART 2  PRODUCTS

2.01 AIR BARRIER MATERIALS (AIR IMPERMEABLE AND WATER VAPOR PERMEABLE)

A. Air Barrier Sheet, Self-Adhered:  

1. Air Permeance:  0.004 cfm/sq ft (0.02 L/(s sq m)), maximum, when tested in accordance
with ASTM E2178.

2. Water Vapor Permeance:  10 perms (572 ng/(Pa s sq m)), minimum, when tested in
accordance with ASTM E96/E96M using Procedure A - Desiccant Method, at 73.4
degrees F (23 degrees C).

3. Ultraviolet (UV) and Weathering Resistance:  Approved by manufacturer for up to 90 days
of weather exposure.

4. Surface Burning Characteristics:  Flame spread index of 25 or less, smoke developed
index of 450 or less, Class A when tested in accordance with ASTM E84.

5. Seam and Perimeter Tape:  As recommended by sheet manufacturer.

2.02 ACCESSORIES

A. Sealants, Tapes, and Accessories for Sealing Air Barrier and Adjacent Substrates:  As
indicated or in compliance with air barrier manufacturer's installation instructions.

B. Sealant for Cracks and Joints In Substrates:  Resilient elastomeric joint sealant compatible with
substrate and air barrier materials.
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1. Application:  Apply at 30 to 40 mil, 0.030 to 0.040 inch (0.76 to 1.02 mm), nominal
thickness.

2. Color:  Green.

C. Primer:  Liquid applied polymer.

1. Color:  Green.

2. Elongation:  1,300 percent, measured in accordance with ASTM D412.

D. Flexible Flashing:  Self-adhesive sheet flashing complying with ASTM D1970/D1970M, except
slip resistance requirement waived if not installed on roof.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and conditions are ready for work of this section.

B. Where existing conditions are responsibility of another installer, notify Architect of
unsatisfactory conditions.

C. Do not proceed with this work until unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Remove projections, protruding fasteners, and loose or foreign matter that might interfere with
proper installation.

B. Clean and prime substrate surfaces to receive adhesives and sealants in accordance with
manufacturer's installation instructions.

3.03 INSTALLATION

A. Install materials in accordance with manufacturer's installation instructions.

B. Air Barriers:  Install continuous airtight barrier over surfaces indicated, with sealed seams and
with sealed joints to adjacent surfaces.

C. Apply sealants and adhesives within recommended temperature range in accordance with
manufacturer's installation instructions.

D. Self-Adhered Sheets:

1. Prepare substrate in accordance with sheet manufacturer's installation instructions; fill and
tape joints in substrate and between dissimilar materials.

2. Lap sheets shingle fashion to shed water and seal laps airtight.

3. Once sheets are in place, press firmly into substrate with resilient hand roller; ensure that
laps are firmly adhered with no gaps or fishmouths.

4. Use same material, or other material approved by sheet manufacturer, to seal to adjacent
substrates, and as flashing.

5. At wide joints, provide extra flexible membrane allowing joint movement.

E. Openings and Penetrations in Exterior Air Barriers:

1. Install flashing over sills, covering entire sill frame member, extending at least 5 inches
(125 mm) onto air barrier and at least 6 inches (150 mm) up jambs; mechanically fasten
stretched edges.

2. At openings with frames having nailing flanges, seal head and jamb flanges using a
continuous bead of sealant compressed by flange and cover flanges with sealing tape at
least 4 inches (100 mm) wide; do not seal sill flange.

3. At openings with nonflanged frames, seal air barrier to each side of framing at opening
using flashing at least 9 inches (230 mm) wide, and covering entire depth of framing.

4. At head of openings, install flashing under air barrier extending at least 2 inches (50 mm)
beyond face of jambs; seal air barrier to flashing.

5. At interior face of openings, seal gap between window/door frame and rough framing,
using joint sealant over backer rod.

6. Service and Other Penetrations:  Form flashing around penetrating item and seal to air
barrier surface.
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3.04 PROTECTION

A. Do not leave materials exposed to weather longer than recommended by manufacturer.

END OF SECTION
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SECTION 07 41 13
METAL ROOF PANELS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Architectural roofing system of preformed steel panels.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Roof sheathing.

B. Section 07 21 00 - Thermal Insulation:  Rigid roof insulation.

C. Section 07 7 00 - Air Barriers:  For installation on deck under metal roof panels.

D. Section 07 42 13 - Metal Wall Panels:  Preformed wall panels.

E. Section 07 92 00 - Joint Sealants:  Sealing joints between metal roof panel system and
adjacent construction.

1.03 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2017a.

B. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated
by the Hot-Dip Process; 2021a.

C. ASTM E1592 - Standard Test Method for Structural Performance of Sheet Metal Roof and
Siding Systems by Uniform Static Air Pressure Difference; 2005 (Reapproved 2017).

D. ASTM E1646 - Standard Test Method for Water Penetration of Exterior Metal Roof Panel
Systems by Uniform Static Air Pressure Difference; 2011 (Reapproved 2018).

E. ASTM E1680 - Standard Test Method for Rate of Air Leakage Through Exterior Metal Roof
Panel Systems; 2016.

F. UL 580 - Standard for Tests for Uplift Resistance of Roof Assemblies; Current Edition, Including
All Revisions.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Summary of test results, indicating compliance with specified requirements.

2. Storage and handling requirements and recommendations.

3. Installation methods.

4. Specimen warranty.

C. Shop Drawings:  Include layouts of roof panels, details of edge and penetration conditions,
spacing and type of connections, flashings, underlayments, and special conditions.

1. Show work to be field-fabricated or field-assembled.

D. Selection Samples:  For each roofing system specified, submit color chips representing
manufacturer's full range of available colors and patterns.

E. Manufacturer's qualification statement.

F. Installer's qualification statement.

G. Test Reports:  Indicate compliance of metal roofing system to specified requirements.

H. Warranty:  Submit specified manufacturer's warranty and ensure that forms have been
completed in Owner's name and are registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than 10   years of  experience.
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B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least 5   years of  experience  and approved by manufacturer .

1.06 DELIVERY, STORAGE, AND HANDLING

A. Provide strippable plastic protection on prefinished roofing panels for removal after installation.

B. Store roofing panels on project site as recommended by manufacturer to minimize damage to
panels prior to installation.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Finish Warranty:  Provide manufacturer's special warranty covering failure of factory-applied
exterior finish on metal roof panels and agreeing to repair or replace panels that show evidence
of finish degradation, including significant fading, chalking, cracking, or peeling within specified
warranty period of 25  years from Date of Substantial Completion.

C. Waterproofing Warranty:  Provide manufacturer's warranty for weathertightness of roofing
system, including agreement to repair or replace roofing that fails to keep out water within
specified warranty period of 25  years from Date of Substantial Completion.

PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Metal Roof Panels:  Provide complete roofing assemblies, including roof panels, clips,
fasteners, connectors, and miscellaneous accessories, tested for compliance with the following
minimum standards:

1. Structural Design Criteria:  Provide panel assemblies designed to safely support design
loads at support spacing indicated, with deflection not to exceed L/180 of span length(L)
 when tested in accordance with ASTM E1592.

2. Overall:  Complete weathertight system tested and approved in accordance with ASTM
E1592.

3. Wind Uplift:  Class 90 wind uplift resistance of UL 580.

4. Air Infiltration:  Maximum 0.06 cfm/sq ft (1.1 cubic meters/hr/sq m) at air pressure
differential of 6.24 lbf/sq ft (300 Pa), when tested according to ASTM E1680.

5. Water Penetration:  No water penetration when tested according to procedures and
recommended test pressures of ASTM E1646. Perform test immediately following air
infiltration test.

6. Thermal Movement:  Design system to accommodate without deformation anticipated
thermal movement over ambient temperature range of 100 degrees F (56 degrees C).

2.02 ARCHITECTURAL METAL ROOF PANELS

A. Architectural Metal Roof Panels:  Provide complete engineered system complying with
specified requirements and capable of remaining weathertight while withstanding anticipated
movement of substrate and thermally induced movement of roofing system.

B. Architectural Metal Panels:  Factory-formed panels with factory-applied finish.

1. Steel Panels:

a. Aluminum-zinc alloy-coated steel complying with ASTM A792/A792M; minimum AZ50
(AZM150) coating.

b. Steel Thickness:  Minimum 24 gauge, 0.024 inch (0.61 mm).

2. Texture:  Smooth.

3. Width:  Maximum panel coverage of 24 inches (610 mm).

C. Metal Soffit Panels:

1. Profile:  Style as indicated, with venting provided.

2. Material:  Precoated steel sheet, 22 gauge, 0.0299 inch (0.76 mm) minimum thickness.

2.03 ATTACHMENT SYSTEM

A. Concealed System:  Provide manufacturer's standard stainless steel or nylon-coated aluminum
concealed anchor clips designed for specific roofing system and engineered to meet
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performance requirements, including anticipated thermal movement.

2.04 FABRICATION

A. Panels:  Provide factory  fabricated panels  with applied finish  and accessory items, using
manufacturer's standard processes as required to achieve specified appearance and
performance requirements.

B. Joints:  Provide captive gaskets, sealants, or separator strips at panel joints to ensure
weathertight seals, eliminate metal-to-metal contact, and minimize noise from panel
movements.

2.05 FINISHES

A. Fluoropolymer Coil Coating System:  Polyvinylidene fluoride (PVDF) multi-coat superior
performing organic coatings system complying with AAMA 2605, including at least 70 percent
PVDF resin, and at least 80 percent of coil coated aluminum surfaces having minimum total dry
film thickness (DFT) of 0.9 mil, 0.0009 inch (0.023 mm); color and gloss as selected by
Architect from manufacturer’s standard line.

2.06 ACCESSORIES

A. Miscellaneous Sheet Metal Items:  Provide flashings, gutters, downspouts, trim, moldings,
closure strips, preformed crickets, caps, and equipment curbs of the same material, thickness,
and finish as used for the roofing panels. Items completely concealed after installation may
optionally be made of stainless steel.

B. Rib and Ridge Closures:  Provide prefabricated, close-fitting components of steel with corrosion
resistant finish or combination steel and closed-cell foam.

C. Sealants:

1. Exposed Sealant:  Elastomeric; silicone, polyurethane, or silyl-terminated
polyether/polyurethane.

2. Concealed Sealant:  Non-curing butyl sealant or tape sealant.

3. Seam Sealant:  Factory-applied, non-skinning, non-drying type.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation of preformed metal roof panels until substrates have been properly
prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Coordinate roofing work with provisions for roof drainage, flashing, trim, penetrations, and other
adjoining work to assure that the completed roof will be free of leaks.

B. Coordinate installation of air barrier membrane over roof sheathing; see Section 07 27 00.

C. Remove protective film from surface of roof panels immediately prior to installation. Strip film
carefully, to avoid damage to prefinished surfaces.

D. Separate dissimilar metals by applying a bituminous coating, self-adhering rubberized asphalt
sheet, or other permanent method approved by roof panel manufacturer.

E. Where metal will be in contact with wood or other absorbent material subject to wetting, seal
joints with sealing compound and apply one coat of heavy-bodied bituminous paint.

3.03 INSTALLATION

A. Overall:  Install roofing system in accordance with approved shop drawings and panel
manufacturer's instructions and recommendations, as applicable to specific project conditions.
Anchor all components of roofing system securely in place while allowing for thermal and
structural movement.

1. Install roofing system with concealed clips and fasteners, except as otherwise
recommended by manufacturer for specific circumstances.
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2. Minimize field cutting of panels. Where field cutting is absolutely required, use methods
that will not distort panel profiles. Use of torches for field cutting is absolutely prohibited.

B. Accessories:  Install all components required for a complete roofing assembly, including
flashings, gutters, downspouts, trim, moldings, closure strips, preformed crickets, caps,
equipment curbs, rib closures, ridge closures, and similar roof accessory items.

C. Roof Panels:  Install panels in strict accordance with manufacturer's instructions, minimizing
transverse joints except at junction with penetrations.

3.04 CLEANING

A. Clean exposed sheet metal work at completion of installation. Remove grease and oil films,
excess joint sealer, handling marks, and debris from installation, leaving the work clean and
unmarked, free from dents, creases, waves, scratch marks, or other damage to the finish.

3.05 PROTECTION

A. Do not permit storage of materials or roof traffic on installed roof panels. Provide temporary
walkways or planks as necessary to avoid damage to completed work. Protect roofing until
completion of project.

B. Touch-up, repair, or replace damaged roof panels or accessories before Date of Substantial
Completion.
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ROOFING INSTALLER'S WARRANTY 

A. WHEREAS <NAME> of <ADDRESS>, herein called the "Roofing Installer," has performed roofing and
associated work ("work") on the following project:

1. Owner:
2. Address:
3. Building Name/Type:
4. Address:
5. Area of Work:
6. Acceptance Date:
7. Warranty Period:
8. Expiration Date:

B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or indirectly as a
subcontractor) to warrant said work against leaks and faulty or defective materials and workmanship for
designated Warranty Period,

C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions herein set forth,
that during Warranty Period he will, at his own cost and expense, make or cause to be made such repairs to
or replacements of said work as are necessary to correct faulty and defective work and as are necessary to
maintain said work in a watertight condition.

D. This Warranty is made subject to the following terms and conditions:

1. Specifically excluded from this Warranty are damages to work and other parts of the
building, and to building contents, caused by:

a. lightning,
b. peak gust wind speed exceeding 72 mph,
c. fire,
d. failure of roofing system substrate, including cracking, settlement, excessive

deflection, deterioration, and decomposition,
e. faulty construction of parapet walls, copings, chimneys, skylights, vents,

equipment supports, and other edge conditions and penetrations of the work,
f. vapor condensation on bottom of roofing and
g. activity on roofing by others, including construction contractors, maintenance

personnel, other persons, and animals, whether authorized or unauthorized by
Owner. When work has been damaged by any of foregoing causes, Warranty 
shall be null and void until such damage has been repaired by Roofing Installer 
and until cost and expense thereof has been paid by Owner or by another 
responsible party so designated. 

3. The Roofing Installer is responsible for damage to work covered by this Warranty

4. During Warranty Period, if Owner allows alteration of work by anyone other than Roofing
Installer,  including  cutting,  patching,  and maintenance  in  connection  with  penetrations,
attachment of other work, and positioning of anything on roof, this Warranty shall become null and
void on date of said alterations, but only to the extent said alterations affect work covered by this
Warranty.  If Owner engages Roofing Installer to perform said alterations, Warranty shall not become
null and void, unless Roofing Installer, before starting said work, shall have notified Owner in
writing, showing reasonable cause for claim, that said alterations would likely damage or deteriorate
work, thereby reasonably justifying a limitation or termination of this Warranty.

Metal Roof Panels  07 41 13 - 5



7 

5. The Owner shall promptly notify Roofing Installer of observed, known, or
suspected leaks, defects, or deterioration and shall afford reasonable
opportunity for Roofing Installer to inspect work and to examine evidence
of such leaks, defects, or deterioration.

6. This Warranty is recognized to be the installation warranty of Roofing
Installer on said work and shall not operate to restrict or cut off Owner from
other remedies and resources lawfully available to Owner in cases of
roofing failure.  Specifically, this Warranty shall not operate to relieve
Roofing Installer of responsibility for performance of original work
according to requirements of the Contract Documents and to coordinate
the Manufacturer's warranty, regardless of whether Contract was a
contract directly with Owner or a subcontract with Owner's General
Contractor.

E. IN WITNESS THEREOF, this instrument has been duly executed this<DAY>day of
<MONTH>, 20<YEAR>.

1. Authorized Signature:
2. Name:
3. Title:

Metal Roof Panels 07 41 13 - 6
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SECTION 07 42 13
METAL WALL PANELS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Manufactured metal panels for soffit panels , with related flashings and accessory components .

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Wall panel substrate.

B. Section 07 92 00 - Joint Sealants:  Sealing joints between metal wall panel system and
adjacent construction.

1.03 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2017a.

B. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum
(Combined Document); 2015.

C. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

D. ASTM B209/B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate; 2021.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirments.

B. Product Data - Wall System:  Manufacturer's data sheets on each product to be used,
including:

1. Physical characteristics of components shown on shop drawings.

2. Storage and handling requirements and recommendations.

3. Installation instructions and recommendations.

C. Shop Drawings:  Indicate dimensions, layout, joints, construction details, support clips, and
methods of anchorage.

D. Samples:  Submit samples of manufacturer's full standard color range for Architect's selection.

E. Manufacturer's qualification statement.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum 10 years of  documented  experience .

B. Installer Qualifications:  Company specializing in installing products specified in this section with
minimum three  years of  experience  and approved by manufacturer .

1.06 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Protect panels from accelerated weathering by removing or venting sheet plastic shipping wrap.

C. Store prefinished material off the ground and protected from weather; prevent twisting, bending,
or abrasion; provide ventilation; slope metal sheets to ensure proper drainage.

D. Prevent contact with materials that may cause discoloration or staining of products.

1.07 FIELD CONDITIONS

A. Do not install soffit panels until Work as progressed to the point where installed units will nto be
damaged by construction activities.
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1.08 WARRANTY

A. Finish Warranty:  Provide 5-year  manufacturer warranty against excessive degradation of
exterior finish.  Include provision for replacement of units with excessive fading, chalking, or
flaking. Complete forms in Owner 's name and register with warrantor.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Metal Soffit Panels, Basis of Design:

1. ATAS International, Inc; Wind-Lok Soffit MPS 120:  www.atas.com/#sle.

2. Berridge Manufacturing Company; M-Panel:  www.berridge.com/#sle.

3. Metal Roofing Systems, Inc; Flush Seam Soffit Panels:
 www.metalroofingsystems.biz/#sle.

4. Petersen Aluminum Corporation; PAC-750 Soffit: prefinished aluminum, half vented where
indicated.

2.02 METAL PANEL SYSTEM

A. Soffit Panels:

1. Profile:  Flush, smooth, concealed fastner , with half venting where indicated .
2. Material:  Precoated aluminum sheet,  20 gauge, 0.032 inch (0.81 mm) minimum

thickness.

3. Color:  As selected by Architect from manufacturer's standard line.

B. Internal and External Corners:  Same material, thickness, and finish as exterior sheets; profile
to suit system; shop cut and factory mitered to required angles.

C. Expansion Joints:  Provide where recommended by manufacturer.  Provide brake form type,
color and finish to match other soffit panels.

D. Trim:  Same material, thickness and finish as exterior sheets; brake formed to required profiles.

E. Anchors:  Galvanized steel.

2.03 MATERIALS

A. Precoated Aluminum Sheet:  ASTM B209/B209M, 3105 alloy, O temper, with smooth surface
texture; continuous-coil-coated on exposed surfaces with specified finish coating and on panel
back with specified panel back coating.

2.04 FINISHES

A. Fluoropolymer Coil Coating System:  Polyvinylidene fluoride (PVDF) multi-coat superior
performing organic coatings system complying with AAMA 2605, including at least 70 percent
PVDF resin, and at least 80 percent of coil coated metal surfaces having minimum total dry film
thickness (DFT) of 0.9 mil, 0.0009 inch (0.023 mm); color and gloss as selected by Architect
from manufacturer’s standard line.

2.05 ACCESSORIES

A. Supports:  Provide as recommended by manufacturer.  

1. Seismically brace installations in accordance with Code requirements.

2. Brace soffits against wind uplift in accordance with Code requirements and specified
standards.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that building framing members are ready to receive panels.

3.02 PREPARATION

A. Provide ancillary framing, subgirts and accessories as required for proper installation, in
accordance with manufacturer's instructions and recommendations for installations indicated.
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3.03 INSTALLATION

A. Install panels on soffits  in accordance with manufacturer's instructions.

B. Provide expansion and control  joints where recommended by manufacturer.

C. Use concealed fasteners only..

D. Seal or place gaskets to prevent weather penetration.  Maintain neat appearance.

3.04 CLEANING

A. Remove site cuttings from finish surfaces.

B. Remove protective material from wall panel surfaces.

C. Clean and wash prefinished surfaces with mild soap and water; rinse with clean water.

3.05 PROTECTION

A. Protect metal soffit panels until completion of project.

B. Touch-up, repair, or replace damaged wall panels or accessories before Date of Substantial
Completion.

END OF SECTION
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SECTION 07 54 00
THERMOPLASTIC MEMBRANE ROOFING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Adhered system with thermoplastic roofing membrane.

B. Insulation, flat and tapered.

C. Cover boards.

D. Flashings.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Wood nailers and curbs.

B. Section 07 62 00 - Sheet Metal Flashing and Trim:  Gutters, downspouts, flashing,
counterflashings.

C. Section 07 71 00 - Roof Specialties:  Prefabricated roofing expansion joint flashing.

D. Section 07 72 00 - Roof Accessories:  Roof-mounted units; prefabricated curbs.

1.03 REFERENCE STANDARDS

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2019.

B. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation; 2019.

C. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2017.

D. ASTM D6878/D6878M - Standard Specification for Thermoplastic Polyolefin Based Sheet
Roofing; 2019.

E. ASTM E1980 - Standard Practice for Calculating Solar Reflectance Index of Horizontal and
Low-Sloped Opaque Surfaces; 2011 (Reapproved 2019).

F. FM (AG) - FM Approval Guide; current edition.

G. FM DS 1-28 - Wind Design; 2016.

H. NRCA (RM) - The NRCA Roofing Manual; 2024.

I. NRCA (WM) - The NRCA Waterproofing Manual; 2021.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1. Review preparation and installation procedures and coordinating and scheduling required
with related work.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data indicating membrane materials, flashing materials, insulation,
vapor retarder, surfacing, and fasteners.

C. Shop Drawings:  Submit drawings that indicate joint or termination detail conditions, conditions
of interface with other materials, and paver layout.

D. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

E. Manufacturer's qualification statement.

F. Installer's qualification statement.

G. Warranty Documentation:

1. Submit manufacturer warranty and ensure that forms have been completed in Owner's
name and registered with manufacturer.
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2. Submit installer's written verification that installation complies with warranty conditions for
waterproof membrane.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum 15  years of  documented  experience.

B. Installer Qualifications:  Company specializing in performing work of this section with at least 5 
years of  experience  and approved by manufacturer .

1.07 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Deliver materials in manufacturer's original containers, dry and undamaged, with seals and
labels intact.

C. Store materials in weather protected environment, clear of ground and moisture.

D. Ensure storage and staging of materials does not exceed static and dynamic load-bearing
capacities of roof decking.

E. Protect foam insulation from direct exposure to sunlight.

1.08 FIELD CONDITIONS

A. Do not apply roofing membrane during unsuitable weather.

B. Do not apply roofing membrane with current and forecasted ambient and substrate
temperatures not within the manufacturer's recommended range.

C. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is
expected or occurring.

D. Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed the same day.

E. Schedule applications so that no partially completed sections of roof are left exposed at end of
workday.

1.09 WARRANTY

A. Material Warranty:  Provide membrane manufacturer's warranty agreeing to replace material
that shows manufacturing defects within five years  after installation.

B. System Warranty:  Provide manufacturer's system warranty agreeing to repair or replace
roofing that leaks or is damaged due to wind or other natural causes.

1. Warranty Term:  25 years .
2. For repair and replacement include costs of both material and labor in warranty.

PART 2  PRODUCTS

2.01 ROOFING 

A. Thermoplastic Membrane Roofing:  One ply membrane, fully adhered, over vapor retarder and
insulation.

B. Roofing Assembly Requirements:

1. Solar Reflectance Index (SRI):  Minimum of 64 based on three-year aged value; if three-
year aged data is not available, minimum of 82 initial value.

a. Calculate SRI in accordance with ASTM E1980.

b. Field applied coating may not be used to achieve specified SRI.

C. Acceptable Insulation Types  - Constant Thickness Application :  
1. Minimum 2 layers of expanded polystyrene board.

2.02 MEMBRANE ROOFING AND ASSOCIATED MATERIALS

A. Membrane Roofing Materials:
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1. TPO:  Thermoplastic polyolefin (TPO) complying with ASTM D6878/D6878M, sheet
contains reinforcing fabrics or scrims.

a. Thickness:  60 mil, 0.060 inch (1.5 mm) , minimum.

2. Sheet Width:  

3. Color:  White.

B. Seaming Materials:  As recommended by membrane manufacturer.

C. Flexible Flashing Material:  Same material as membrane.

2.03 COVER BOARDS

A. Cover Boards:  Glass-mat faced gypsum panels complying with ASTM C1177/C1177M.

1. Thickness:  5/8 inch (15.9 mm), Type X, fire-resistant.

2.04 INSULATION

A. Expanded Polystyrene (EPS) Board Insulation:  Comply with ASTM C578 .
1. Board Size:  48 by 96 inches (1,220 by 2,440 mm).

2. Board Thickness:  As indicated

3. Tapered Board:  Slope as indicated; minimum thickness 1/2 inch (12.7 mm); fabricate of
fewest layers possible.

4. Board Edges:  Square.

5. Type and Board Density:   Type II, 1.35 lb per cu ft (22 kg/cu m) , minimum.

6. Type and Compressive Resistance:  Type II, 15 psi (104 kPa) , minimum.

7. Type and Thermal Resistance, R-value (RSI-value):  Type II, 4.0 (0.70) , minimum, per 1
inch (25.4 mm)  thickness at 75 degrees F (24 degrees C) .

B. Extruded Polystyrene (XPS) Board Insulation:  Comply with ASTM C578 with natural skin
surface, drainage channels on one face.

1. Board Size:  48 by 96 inches (1,220 by 2,440 mm).

2. Board Thickness:  1-1/2 inches (38 mm).

2.05 ACCESSORIES

A. Stack Boots:  Prefabricated flexible boot and collar for pipe stacks through membrane; same
material as membrane.

B. Sheathing Adhesive:  Noncombustible type, for adhering gypsum sheathing to metal deck.

C. Sheathing Joint Tape:  Paper type, as recommended by manufacturer, self adhering.

D. Insulation Fasteners:  Appropriate for purpose intended and approved by roofing manufacturer.

E. Membrane Adhesive:  As recommended by membrane manufacturer.

F. Thinners and Cleaners:  As recommended by adhesive manufacturer, compatible with
membrane.

G. Sealants:  As recommended by membrane manufacturer.

H. Walkway Pads:  Suitable for maintenance traffic, contrasting color or otherwise visually
distinctive from roof membrane.

1. Composition:  Roofing membrane manufacturer's standard .
2. Surface Color:  White or Yellow.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces and site conditions are ready to receive work.

B. Verify deck is supported and secure.

C. Verify deck is clean and smooth, flat, free of depressions, waves, or projections, properly
sloped and suitable for installation of roof system.

D. Verify deck surfaces are dry and free of snow or ice.
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E. Verify that roof openings, curbs, and penetrations through roof are solidly set, and cant strips
are in place.

3.02 INSTALLATION, GENERAL

A. Perform work in accordance with manufacturer's instructions, NRCA (RM), and NRCA (WM)
applicable requirements.

B. Do not apply roofing membrane during cold or wet weather conditions.

C. Do not apply roofing membrane when ambient temperature is outside the temperature range
recommended by manufacturer.

D. Do not apply roofing membrane to damp or frozen deck surface or when precipitation is
expected or occurring.

E. Do not expose materials vulnerable to water or sun damage in quantities greater than can be
weatherproofed the same day.

3.03 INSTALLATION - VAPOR RETARDER AND INSULATION, UNDER MEMBRANE

A. Install vapor retarder to deck surface with adhesive in accordance with manufacturer's
instructions.

1. Extend vapor retarder under cant strips and blocking to deck edge.

2. Install flexible flashing from vapor retarder to air seal material of wall construction, lap and
seal to provide continuity of the air barrier plane.

B. Ensure vapor retarder is clean and dry, continuous, and ready for application of insulation.

C. Attachment of Insulation:

1. Mechanically fasten insulation to deck in accordance with roofing manufacturer's
instructions and FM DS 1-28 Factory Mutual requirements.

D. Cover Boards:  Mechanically fasten cover boards in accordance with roofing manufacturer's
instructions and FM (AG) Factory Mutual requirements.

E. Lay subsequent layers of insulation with joints staggered minimum 6 inches (152 mm) from
joints of preceding layer.

F. Lay boards with edges in moderate contact without forcing.  Cut insulation to fit neatly to
perimeter blocking and around penetrations through roof.

G. Do not install more insulation than can be covered with membrane in same day.

3.04 INSTALLATION - MEMBRANE

A. Roll out membrane, free from wrinkles or tears. Place sheet into place without stretching.

B. Shingle joints on sloped substrate in direction of drainage.

C. Fully Adhered Application:  Apply adhesive to substrate at rate recommended by manufacturer
for installation indicated.  Fully embed membrane in adhesive except in areas directly over or
within 3 inches (76 mm) of expansion joints.  Fully adhere one roll before proceeding to
adjacent rolls.

D. Overlap edges and ends and seal seams by contact adhesive, minimum 3 inches (76 mm).
 Seal permanently waterproof.  Apply uniform bead of sealant to joint edge.

E. At intersections with vertical surfaces:

1. Extend membrane over cant strips and up a minimum of 4 inches (102 mm) onto vertical
surfaces.

2. Fully adhere flexible flashing over membrane and up to nailing strips.

F. Around roof penetrations, seal flanges and flashings with flexible flashing.

G. Coordinate installation of roof drains and sumps and related flashings.

3.05 CLEANING

A. Remove bituminous markings from finished surfaces.
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B. In areas where finished surfaces are soiled by work of this section, consult manufacturer of
surfaces for cleaning advice and comply with their documented instructions.

C. Repair or replace defaced or damaged finishes caused by work of this section.

3.06 PROTECTION

A. Protect installed roofing and flashings from construction operations.

B. Where traffic must continue over finished roof membrane, protect surfaces using durable
materials.
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ROOFING INSTALLER'S WARRANTY 

A. WHEREAS <NAME> of <ADDRESS>, herein called the "Roofing Installer," has performed roofing and 
associated work ("work") on the following project:

1. Owner:
2. Address:
3. Building Name/Type:
4. Address:
5. Area of Work:
6. Acceptance Date:
7. Warranty Period:
8. Expiration Date:

B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or indirectly as a 
subcontractor) to warrant said work against leaks and faulty or defective materials and workmanship for 
designated Warranty Period,

C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions herein set forth, 
that during Warranty Period he will, at his own cost and expense, make or cause to be made such repairs to 
or replacements of said work as are necessary to correct faulty and defective work and as are necessary to 
maintain said work in a watertight condition.

D. This Warranty is made subject to the following terms and conditions:

1. Specifically excluded from this Warranty are damages to work and other parts of the 
building, and to building contents, caused by:

a. lightning,
b. peak gust wind speed exceeding 72 mph,
c. fire,
d. failure of roofing system substrate, including cracking, settlement, excessive 

deflection, deterioration, and decomposition,
e. faulty construction of parapet walls, copings, chimneys, skylights, vents, 

equipment supports, and other edge conditions and penetrations of the work,
f. vapor condensation on bottom of roofing and
g. activity on roofing by others, including construction contractors, maintenance 

personnel, other persons, and animals, whether authorized or unauthorized by 
Owner. When work has been damaged by any of foregoing causes, Warranty 
shall be null and void until such damage has been repaired by Roofing Installer 
and until cost and expense thereof has been paid by Owner or by another 
responsible party so designated. 

3. The Roofing Installer is responsible for damage to work covered by this Warranty

4. During Warranty Period, if Owner allows alteration of work by anyone other than Roofing 
Installer,  including  cutting,  patching,  and maintenance  in  connection  with  penetrations, 
attachment of other work, and positioning of anything on roof, this Warranty shall become null and 
void on date of said alterations, but only to the extent said alterations affect work covered by this 
Warranty.  If Owner engages Roofing Installer to perform said alterations, Warranty shall not become 
null and void, unless Roofing Installer, before starting said work, shall have notified Owner in 
writing, showing reasonable cause for claim, that said alterations would likely damage or deteriorate 
work, thereby reasonably justifying a limitation or termination of this Warranty.

Metal Roof Panels             07 54 00 - 6
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5. The Owner shall promptly notify Roofing Installer of observed, known, or
suspected leaks, defects, or deterioration and shall afford reasonable
opportunity for Roofing Installer to inspect work and to examine evidence
of such leaks, defects, or deterioration.

6. This Warranty is recognized to be the installation warranty of Roofing
Installer on said work and shall not operate to restrict or cut off Owner from
other remedies and resources lawfully available to Owner in cases of
roofing failure.  Specifically, this Warranty shall not operate to relieve
Roofing Installer of responsibility for performance of original work
according to requirements of the Contract Documents and to coordinate
the Manufacturer's warranty, regardless of whether Contract was a
contract directly with Owner or a subcontract with Owner's General
Contractor.

E. IN WITNESS THEREOF, this instrument has been duly executed this<DAY>day of
<MONTH>, 20<YEAR>.

1. Authorized Signature:
2. Name:
3. Title:

Metal Roof Panels            07 54 00 - 7
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SECTION 07 62 00
SHEET METAL FLASHING AND TRIM

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fabricated sheet metal items, including flashings, counterflashings, gutters, downspouts, and
exterior penetrations .

B. Sealants for joints within sheet metal fabrications.

C. Precast concrete splash pads.

1.02 RELATED REQUIREMENTS

A. 05 50 00 - Metal Fabrications - Downspout boots.

B. Section 06 10 53 - Miscellaneous Rough Carpentry: Wood nailers and blocking for sheet metal
work.

C. Section 07 54 00 -Thermoplastic Membrane Roofing

D. Section 07 61 00 - Sheet Metal Roofing.

1.03 REFERENCE STANDARDS

A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for
Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating
Appendix); 2017a.

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.

C. ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018.

D. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing; 2017.

E. ASTM D4586/D4586M - Standard Specification for Asphalt Roof Cement, Asbestos-Free; 2007
(Reapproved 2018).

F. CDA A4050 - Copper in Architecture - Handbook; current edition.

G. SMACNA (ASMM) - Architectural Sheet Metal Manual; 2012.

1.04 SUBMITTALS

A. Section 01 33 00 - Submittals for submittal requirements.

B. Shop Drawings:  Indicate material profile, jointing pattern, jointing details, fastening methods,
flashings, terminations, and installation details.

C. Submittals: Physical samples of manufacturer's full standard color range, for selection.

1.05 QUALITY ASSURANCE

A. Perform work in accordance with SMACNA (ASMM) and CDA A4050 requirements and
standard details, except as otherwise indicated.

B. Fabricator and Installer Qualifications:  Company specializing in sheet metal work with 10  years
of  experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Stack material to prevent twisting, bending, and abrasion, and to provide ventilation.  Slope
metal sheets to ensure drainage.

B. Prevent contact with materials that could cause discoloration or staining.

PART 2  PRODUCTS

2.01 SHEET MATERIALS

A. Pre-Finished Galvanized Steel:  ASTM A653/A653M, with G90/Z275 zinc coating; minimum 24-
gauge, 0.0239-inch (0.61 mm) thick base metal, shop pre-coated with PVDF coating.
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1. Polyvinylidene Fluoride (PVDF) Coating:  Superior performing organic powder coating,
AAMA 2605; multiple coat, thermally cured fluoropolymer finish system.

2.02 FABRICATION

A. Form sections true to shape, accurate in size, square, and free from distortion or defects.

B. Form pieces in longest possible lengths.

C. Hem exposed edges on underside 1/2 inch (13 mm); miter and seam corners.

D. Form material with flat lock seams, except where otherwise indicated; at moving joints, use
sealed lapped, bayonet-type or interlocking hooked seams.

E. Fabricate corners from one piece with minimum 18-inch (450 mm) long legs; seam for rigidity,
seal with sealant.

F. Fabricate flashings to allow toe to extend 2 inches (50 mm) over roofing gravel.  Return and
brake edges.

2.03 GUTTER AND DOWNSPOUT FABRICATION

A. Gutters:  SMACNA (ASMM) Rectangular profile.

B. Downspouts:  Rectangular profile.

C. Gutters and Downspouts:  Size for rainfall intensity determined by a storm occurrence of 1 in 10
years in accordance with SMACNA (ASMM).

D. Splash Pads:  Precast concrete type, of size and profiles indicated; minimum 3,000 psi (21
MPa) at 28 days, with minimum 5 percent air entrainment.

E. Downspout Boots:  Cast iron.  See Section 05 50 00 - Metal Fabrcations.

F. Seal metal joints.

2.04 ACCESSORIES

A. Fasteners:  Galvanized steel, with soft neoprene washers.

B. Underlayment:  ASTM D226/D226M, organic roofing felt, Type I, No. 15.

C. Primer:  Zinc chromate type.

D. Protective Backing Paint:  Zinc molybdate alkyd.

E. Concealed Sealants:  Non-curing butyl sealant.

F. Exposed Sealants:  ASTM C920; elastomeric sealant, with minimum movement capability as
recommended by manufacturer for substrates to be sealed; color to match adjacent material.

G. Asphalt Roof Cement:  ASTM D4586/D4586M, Type I, asbestos-free.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify roof openings, curbs, pipes, sleeves, ducts, and vents through roof are solidly set, reglets
in place, and nailing strips located.

B. Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION

A. Install starter and edge strips, and cleats before starting installation.

B. Back paint concealed metal surfaces with protective backing paint to a minimum dry film
thickness of 15 mil, 0.015 inch (0.4 mm).

3.03 INSTALLATION

A. Secure flashings in place using concealed fasteners, and use exposed fasteners only where
permitted..

B. Apply plastic cement compound between metal flashings and felt flashings.
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C. Fit flashings tight in place; make corners square, surfaces true and straight in planes, and lines
accurate to profiles.

D. Seal metal joints watertight.

E. Secure gutters and downspouts in place with concealed fasteners.

F. Slope gutters 1/4 inch per 10 feet (2.1 mm per m), minimum.

G. Connect downspouts to downspout boots, and grout connection watertight.

H. Set splash pads  under downspouts .

END OF SECTION
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SECTION 07 72 00
ROOF ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof curbs.

B. Roof penetrations mounting curbs.

1.02 RELATED REQUIREMENTS

A. Section 07 54 00 - Thermoplastic Roofing

B. Section 07 62 00 - Sheet Metal Flashing and Trim:  Roof accessory items fabricated from sheet
metal.

C. NRCA (RM) - The NRCA Roofing Manual, 2023

D. NRCA (WM) - The NRCA Waterproofing Manual, 2021

1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2016a.

C. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated
by the Hot-Dip Process; 2021a.

D. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Manufacturer's data sheets on each product to be used.

C. Shop Drawings:  Submit detailed layout developed for this project and provide dimensioned
location and number for each type of roof accessory.

D. Warranty Documentation:

1. Submit manufacturer warranty.

2. Ensure that forms have been completed in Owner's name and registered with
manufacturer.

1.05 DELIVERY, STORAGE, AND HANDLING

A. See Section 01 74 19 - Construction Waste Management and Disposal for packaging waste
requirements.

B. Store products in manufacturer's unopened packaging until ready for installation.

C. Store products under cover and elevated above grade.

1.06 WARRANTY

A. Correct defective Work within a five year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.01 ROOF CURBS

A. Roof Curbs Mounting Assemblies:  Factory fabricated hollow sheet metal construction,
internally reinforced, and capable of supporting superimposed live and dead loads and
designated equipment load with fully mitered and sealed corner joints welded or mechanically
fastened, and integral counterflashing with top and edges formed to shed water.

1. Roof Curb Mounting Substrate:  Curb substrate consists of standing seam metal roof
panel system.

2. Sheet Metal Material:
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a. Aluminum:  0.080 inch (2.03 mm) minimum thickness, with 3003 alloy, and H14
temper.

3. Fabricate curb bottom and mounting flanges for installation directly on metal roof panel
system to match slope and configuration of system.

a. Extend side flange to next adjacent roof panel seam and comply with seam
configurations and seal connection, providing at least 6 inch (152 mm) clearance
between curb and metal roof panel flange allowing water to properly flow past curb.

b. Where side of curb aligns with metal roof panel flange, attach fasteners on upper
slope of flange to curb connection allowing water to flow past below fasteners, and
seal connection.

c. Maintain at least 12 inch (305 mm) clearance from curb, and lap upper curb flange on
underside of down sloping metal roof panel, and seal connection.

d. Lap lower curb flange overtop of down sloping metal roof panel and seal connection.

4. Provide layouts and configurations indicated on drawings.

2.02 NON-PENETRATING ROOFTOP SUPPORTS/ASSEMBLIES

A. Non-Penetrating Rooftop Support/Assemblies:  Manufacturer-engineered and factory-
fabricated, with pedestal bases that rest on top of roofing membrane, and not requiring any
attachment to roof structure and not penetrating roofing assembly.

1. Design Loadings and Configurations:  As required by applicable codes.

2. Support Spacing and Base Sizes:  As required to distribute load sufficiently to prevent
indentation of roofing assembly.

3. Steel Components:  Stainless steel, or carbon steel hot-dip galvanized after fabrication in
accordance with ASTM A123/A123M.

4. Hardware, Bolts, Nuts, and Washers:  Stainless steel, or carbon steel hot-dip galvanized
after fabrication in accordance with ASTM A153/A153M.

PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using methods recommended by manufacturer for achieving acceptable
results for applicable substrate under project conditions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions, in manner that maintains roofing system
weather-tight integrity.

END OF SECTION
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SECTION 07 84 00
FIRESTOPPING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Firestopping systems.

1.02 RELATED REQUIREMENTS

A. Section 04 26 00 - Single Wythe Masonry: Interior masonry partitions.

B. Section 09 21 16 - Gypsum Board Assemblies:  Gypsum wallboard fireproofing.

1.03 REFERENCE STANDARDS

A. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials;
2020.

B. ASTM E814 - Standard Test Method for Fire Tests of Penetration Firestop Systems; 2013a
(Reapproved 2017).

C. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015 (Reapproved 2021)e1.

D. ITS (DIR) - Directory of Listed Products; current edition.

E. FM 4991 - Approval Standard for Firestop Contractors; 2013.

F. FM (AG) - FM Approval Guide; current edition.

G. SCAQMD 1168 - Adhesive and Sealant Applications; 1989 (Amended 2017).

H. UL 1479 - Standard for Fire Tests of Penetration Firestops; Current Edition, Including All
Revisions.

I. UL (FRD) - Fire Resistance Directory; Current Edition.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Schedule of Firestopping:  List each type of penetration, fire rating of the penetrated assembly,
and firestopping test or design number.

C. Product Data:  Provide data on product characteristics, performance ratings, and limitations.

D. Sustainable Design Submittal:  Submit VOC content documentation for nonpreformed
materials.

E. Manufacturer's Certificate:  Certify that products meet or exceed specified requirements.

F. Installer's qualification statement.

1.05 QUALITY ASSURANCE

A. Fire Testing:  Provide firestopping assemblies of designs that provide the scheduled fire ratings
when tested in accordance with methods indicated.

B. Installer Qualifications:  Company specializing in performing the work of this section and:

1. Approved by Factory Mutual Research Corporation under FM 4991, or meeting any two of
the following requirements:

2. Verification of minimum three years documented experience installing work of this type.

3. Verification of at least five satisfactorily completed projects of comparable size and type.

4. Licensed by local authorities having jurisdiction (AHJ).

PART 2  PRODUCTS

2.01 MATERIALS

A. Firestopping Materials:  Any materials meeting requirements.

B. Volatile Organic Compound (VOC) Content:  Provide products having VOC content lower than
that required by SCAQMD 1168.
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C. Mold and Mildew Resistance:  Provide firestopping materials with mold and mildew resistance
rating of zero(0) in accordance with ASTM G21.

D. Primers, Sleeves, Forms, Insulation, Packing, Stuffing, and Accessories:  Provide type of
materials as required for tested firestopping assembly.

E. Fire Ratings:  Refer to drawings for required ratied assemblies.ngs.

2.02 FIRESTOPPING ASSEMBLY REQUIREMENTS

A. See Drawings for locations of fire rated assemblies.

2.03 FIRESTOPPING SYSTEMS

A. Firestopping:  Any material meeting requirements.

1. Fire Ratings:  Use system that is listed by FM (AG), ITS (DIR), or UL (FRD) and tested in
accordance with ASTM E814, ASTM E119, or UL 1479 with F Rating equal to fire rating of
penetrated assembly and minimum T Rating Equal to F Rating and in compliance with
other specified requirements.

2. Fire Ratings:  See drawings for required systems and ratings.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify openings are ready to receive the work of this section.

3.02 PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other materials that could
adversely affect bond of firestopping material.

B. Remove incompatible materials that could adversely affect bond.

3.03 INSTALLATION

A. Install materials in manner described in fire test report and in accordance with manufacturer's
instructions, completely closing openings.

B. Do not cover installed firestopping until inspected by Owner's Independent Testing Agency.

C. Do not cover installed firestopping until inspected by authorities having jurisdiction.

3.04 CLEANING

A. Clean adjacent surfaces of firestopping materials.

3.05 PROTECTION

A. Protect adjacent surfaces from damage by material installation.

END OF SECTION
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SECTION 07 92 00
JOINT SEALANTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Nonsag gunnable joint sealants.

B. Joint backings and accessories.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions:  Additional
requirements for sealants and primers.

B. Section 07 25 00 - Weather Barriers:  Sealants required in conjunction with water-resistive
barriers.

C. Section 07 84 00 - Firestopping:  Firestopping sealants.

D. Section 09 21 16 - Gypsum Board Assemblies:  Sealing acoustical and sound-rated walls and
ceilings.

1.03 REFERENCE STANDARDS

A. ASTM C794 - Standard Test Method for Adhesion-In-Peel of Elastomeric Joint Sealants; 2018.

B. ASTM C1087 - Standard Test Method for Determining Compatibility of Liquid-Applied Sealants
with Accessories Used in Structural Glazing Systems; 2016.

C. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data for Sealants:  Submit manufacturer's technical data sheets for each product to be
used, that includes the following.

1. Physical characteristics, including movement capability, VOC content, hardness, cure
time, and color availability.

2. List of backing materials approved for use with the specific product.

3. Substrates that product is known to satisfactorily adhere to and with which it is compatible.

4. Substrates the product should not be used on.

C. Product Data for Accessory Products:  Submit manufacturer's technical data sheet for each
product to be used, including physical characteristics, installation instructions, and
recommended tools.

D. Color Cards for Selection:  Where sealant color is not specified, submit manufacturer's color
cards showing standard colors available for selection.

E. Preconstruction Laboratory Test Reports:  Submit at least four weeks prior to start of
installation.

F. Manufacturer's qualification statement.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum 10  years  documented  experience.

B. Preconstruction Laboratory Testing:  Arrange for sealant manufacturer(s) to test each
combination of sealant, substrate, backing, and accessories.

1. Adhesion Testing:  In accordance with ASTM C794.

2. Compatibility Testing:  In accordance with ASTM C1087.

3. Allow sufficient time for testing to avoid delaying the work.

4. Deliver to manufacturer sufficient samples for testing.

5. Report manufacturer's recommended corrective measures, if any, including primers or
techniques not indicated in product data submittals.
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6. Testing is not required if sealant manufacturer provides data showing previous testing, not
older than 24 months, that shows satisfactory adhesion, lack of staining, and compatibility.

1.06 WARRANTY

A. Correct defective work within a five year period after Date of Substantial Completion.

B. Warranty:  Include coverage for installed sealants and accessories that fail to achieve
 watertight seal , exhibit loss of adhesion or cohesion, or do not cure.

PART 2  PRODUCTS

2.01 JOINT SEALANTS - GENERAL

A. Type S-1: Exterior Sealant, non-sag, multi-component polyurethane sealant; ASTM C920-02
Type M, Grade NS, Class 50, Use T, NT, M, A and O.

B. Type C-1: Polymer caulk; ASTM C920; single component, cured sealant, paintable and
mold/mildew resistant, low odor and VOC, and ultraviolet (UV) resistant. For general purpose
installations.

C. Type C-2: Acrylic emulsion latex caulk: water-based; ASTM C834, single component, non-
staining, non-bleeding, non-sagging; not intended for exterior use. General purpose sealant as
recommended by manufacturer.

D. Type C-3: One-part water based acrylic emulsion latex caulk, use in sound-rated assemblies

2.02 ACCESSORIES

A. Backer Rod:  Cylindrical cellular foam rod with surface that sealant will not adhere to,
compatible with specific sealant used, and recommended by backing and sealant
manufacturers for specific application.

B. Backing Tape:  Self-adhesive polyethylene tape with surface that sealant will not adhere to and
recommended by tape and sealant manufacturers for specific application.

C. Masking Tape:  Self-adhesive, nonabsorbent, non-staining, removable without adhesive
residue, and compatible with surfaces adjacent to joints and sealants.

D. Joint Cleaner:  Non-corrosive and non-staining type, type recommended by sealant
manufacturer; compatible with joint forming materials.

E. Primers:  Type recommended by sealant manufacturer to suit application; non-staining.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that  joints  are ready to receive work.

B. Verify that backing materials are compatible with sealants.

C. Verify that backer rods are of the correct size.

3.02 PREPARATION

A. Remove loose materials and foreign matter that could impair adhesion of sealant.

B. Clean joints, and prime as necessary, in accordance with manufacturer's instructions.

C. Perform preparation in accordance with manufacturer's instructions and ASTM C1193.

D. Mask elements and surfaces adjacent to joints from damage and disfigurement due to sealant
work; be aware that sealant drips and smears may not be completely removable.

3.03 INSTALLATION

A. Perform work in accordance with sealant manufacturer's requirements for preparation of
surfaces and material installation instructions.

B. Perform installation in accordance with ASTM C1193.

C. Measure joint dimensions and size joint backers to achieve width-to-depth ratio, neck
dimension, and surface bond area as recommended by manufacturer, except where specific
dimensions are indicated.
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D. Install bond breaker backing tape where backer rod cannot be used.

E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags, and without
getting sealant on adjacent surfaces.

F. Do not install sealant when ambient temperature is outside manufacturer's recommended
temperature range, or will be outside that range during the entire curing period, unless
manufacturer's approval is obtained and instructions are followed.

G. Nonsag Sealants:  Tool surface concave, unless otherwise indicated; remove masking tape
immediately after tooling sealant surface.

END OF SECTION
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SECTION 08 11 13
HOLLOW METAL DOORS AND FRAMES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Non-fire-rated hollow metal doors and frames.

B. Hollow metal frames for wood doors.

C. Fire-rated hollow metal doors and frames.

D. Thermally insulated hollow metal doors with frames.

E. Bullet-resistant hollow metal doors and frames.

F. Blast-resistant hollow metal doors and frames.

G. Hollow metal borrowed lites glazing frames.

1.02 RELATED REQUIREMENTS

A. Section 08 71 00 - Door Hardware.

B. Section 08 80 00 - Glazing:  Glass for doors and borrowed lites.

C. Section 09 91 13 - Exterior Painting:  Field painting.

D. Section 09 91 23 - Interior Painting:  Field painting.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for Steel
Doors, Frames and Frame Anchors; 2018.

C. ANSI/SDI A250.8 - Specifications for Standard Steel Doors and Frames (SDI-100); 2017.

D. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel Surfaces
for Steel Doors and Frames; 2020.

E. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.

F. 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; 2021.

G. 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; 2018a.

H. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete; 2020.

I. ASTM C476 - Standard Specification for Grout for Masonry; 2020.

J. ASTM F2247 - Standard Test Method for Metal Doors Used in Blast Resistant Applications
(Equivalent Static Load Method); 2018.

K. ASTM F2927 - Standard Test Method for Door Systems Subject to Airblast Loadings; 2021.

L. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

M. ITS (DIR) - Directory of Listed Products; current edition.

N. NAAMM HMMA 805 - Recommended Selection and Usage Guide for Hollow Metal Doors and
Frames; 2012.

O. NAAMM HMMA 840 - Guide Specifications For Receipt, Storage and Installation of Hollow
Metal Doors and Frames; 2007.

P. NAAMM HMMA 861 - Guide Specifications for Commercial Hollow Metal Doors and Frames;
2014.
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Q. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2019.

R. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2017.

S. SDI 117 - Manufacturing Tolerances for Standard Steel Doors and Frames; 2013.

T. UL (DIR) - Online Certifications Directory; Current Edition.

U. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

V. UL 752 - Standard for Bullet-Resisting Equipment; Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Materials and details of design and construction, hardware locations,
reinforcement type and locations, anchorage and fastening methods, and finishes; and one
copy of referenced standards/guidelines.

C. Shop Drawings:  Details of each opening, showing elevations, glazing, frame profiles, and any
indicated finish requirements.

D. Design Submittals:  Manufacturer to submit door, frame and anchor design analysis
calculations for blast-resistant doors signed and sealed by specialty design engineer
experienced in this type of work and licensed in the State of Missouri.

E. Manufacturer's Certificate:  Certification that products meet or exceed specified requirements.

F. Manufacturer's Qualification Statement.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than 10  years  documented  experience.

B. Maintain at project site copies of reference standards relating to installation of products
specified.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Comply with NAAMM HMMA 840 or ANSI/SDI A250.8 (SDI-100) in accordance with specified
requirements.

B. Protect with resilient packaging; avoid humidity build-up under coverings; prevent corrosion and
adverse effects on factory applied painted finish.

PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS

A. Requirements for Hollow Metal Doors and Frames:

1. Steel Sheet:  Comply with one or more of the following requirements; galvannealed steel
complying with ASTM A653/A653M, cold-rolled steel complying with ASTM
A1008/A1008M, or hot-rolled pickled and oiled (HRPO) steel complying with ASTM
A1011/A1011M, commercial steel (CS) Type B, for each.

2. Accessibility:  Comply with ICC A117.1 and ADA Standards.

B. Combined Requirements:  If a particular door and frame unit is indicated to comply with more
than one type of requirement, comply with the specified requirements for each type; for
instance, an exterior door that is also indicated as being sound-rated must comply with the
requirements specified for exterior doors and for sound-rated doors; where two requirements
conflict, comply with the most stringent.

2.02 HOLLOW METAL DOORS

A. Door Finish:  Factory primed and field finished.

B. Exterior Doors:  Thermally insulated. 
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 3 - Extra Heavy-duty .
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b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI
A250.4.

c. Model 1 - Full Flush.

d. Door Face Metal Thickness:  16 gauge, 0.053 inch (1.3 mm), minimum.

2. Door Thickness:  1-3/4 inches (44.5 mm), nominal.

C. Interior Doors, Non-Fire-Rated:

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 3 - Extra Heavy-duty .
b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI

A250.4.

c. Model 1 - Full Flush.

d. Door Face Metal Thickness:  16 gauge, 0.053 inch (1.3 mm), minimum.

2. Door Thickness:  1-3/4 inches (44.5 mm), nominal.

D. Fire-Rated Doors:

1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 3 - Extra Heavy-duty .
b. Physical Performance Level A, 1,000,000 cycles; in accordance with ANSI/SDI

A250.4.

c. Model 1 - Full Flush.

d. Door Face Metal Thickness:  16 gauge, 0.053 inch (1.3 mm), minimum.

2. Fire Rating:  As indicated on Door Schedule, tested in accordance with UL 10C and NFPA
252 ("positive pressure fire tests").

3. Provide units listed and labeled by UL (DIR) or ITS (DIR).

a. Attach fire rating label to each fire rated unit.

4. Door Thickness:  1-3/4 inches (44.5 mm), nominal.

E. Bullet-Resistant  Doors;  Exterior :  
1. Based on SDI Standards:  ANSI/SDI A250.8 (SDI-100).

a. Level 2 - Heavy-duty .
b. Physical Performance Level B, 500,000 cycles ; in accordance with ANSI/SDI A250.4.

c. Model 1 - Full Flush.

d. Door Face Metal Thickness:  18 gauge, 0.042 inch (1.0 mm) , minimum.

2. Bullet Resistance:  UL 752, Threat Level Rating - Level 5 .
3. Door Core Material:  Manufacturers standard core material/construction in compliance

with requirements.

4. Door Thickness:  As required to meet requirements indicated.

5. Hinge Rail and Reinforcement:  Non-beveled edge, reinforced with continuous steel
channel, 12 gauge, 0.093 inch (2.3 mm) minimum metal thickness, welded at 5 inch (127
mm) on center maximum, and compatible with 4-1/2 inch (114 mm) full mortise template
and continuous geared hinges.

F. Blast-Resistant  Exterior  Doors:  
1. Blast Resistance:

a. Design door frames and anchorages to resist a design blast load of 13.5 psi peak
reflected pressure and 51 psi-msec reflected impulse while sustaining deformations
no greater than L/40 (or 3 degrees support rotation).

b. Provide pairs of doors with heavy-duty removable vertical mullion. Design vertical
mullions and connections at top and bottom to withstand the same design blast loads
and maximum deformations as the door. Frame rotation not to exceed L/40 while
experiencing design level pressure and impulse.

2. Based on NAAMM HMMA Custom Guidelines:

a. Performance Level 3 - Heavy Duty , in accordance with NAAMM HMMA 805.

b. Physical Performance Level B, 500,000 cycles ; in accordance with ANSI/SDI A250.4.

c. Door Face Metal Thickness:  14 gauge, 0.067 inch (1.7 mm), minimum.
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3. Blast Resistance (Static Loading):  Provide doors capable of withstanding explosive
pressure, in compliance with ASTM F2247, having damage level of Category IV, using
Procedure A.

4. Door Core Material:  Manufacturers standard core material/construction and in compliance
with requirements..

5. Door Thickness:  As required to meet requirements indicated.

6. Hinge Rail and Reinforcement:  Non-beveled edge, reinforced with continuous steel
channel, 12 gauge, 0.093 inch (2.3 mm) minimum metal thickness, welded at 5 inch (127
mm) on center maximum, and compatible with 4-1/2 inch (114 mm) full mortise template
and continuous geared hinges.

2.03 HOLLOW METAL FRAMES

A. Comply with standards and/or custom guidelines as indicated for corresponding door in
accordance with applicable door frame requirements.

B. Exterior Door Frames:  Full profile/continuously welded type .
1. Frame Finish:  Factory primed and field finished.

2. Weatherstripping:  Separate, see Section 08 71 00.

C. Interior Door Frames, Non-Fire Rated:  Full profile/continuously welded type.

D. Door Frames, Fire-Rated:  Full profile/continuously welded type .
1. Fire Rating:  Same as door, labeled.

E. Bullet-Resistant Door Frames:  Comply with UL 752, with same level of bullet resistance as
door; face welded construction, ground smooth, fully prepared and reinforced for hardware
installation.

F. Blast-Resistant Door Frames:  With same blast resistance as door; face welded or full
profile/continuously welded construction, ground smooth, fully prepared and reinforced for
hardware installation.

G. Frames for Wood Doors:  Comply with frame requirements in accordance with corresponding
door.

H. Borrowed Lites Glazing Frames:  Construction and face dimensions to match door frames, and
as indicated on drawings.

I. Provide mortar guard boxes for hardware cut-outs in frames to be installed in masonry or to be
grouted.

J. Frames in Masonry Walls:  Size to suit masonry coursing with head member 4 inches (102 mm)
high to fill opening without cutting masonry units.

2.04 FINISHES

A. Primer:  Rust-inhibiting, complying with ANSI/SDI A250.10, door manufacturer's standard.

2.05 ACCESSORIES

A. Glazing:  As specified in Section 08 80 00, factory installed.

B. Grout for Frames:  Mortar grout complying with ASTM C476 with maximum slump of 4 inches
(102 mm) as measured in accordance with ASTM C143/C143M for hand troweling in place;
plaster grout and thinner pumpable grout are prohibited.

C. Silencers:  Resilient rubber, fitted into drilled hole; provide three on strike side of single door,
three on center mullion of pairs, and two on head of pairs without center mullions.

D. Temporary Frame Spreaders:  Provide for factory- or shop-assembled frames.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that opening sizes and tolerances are acceptable.

C. Verify that finished walls are in plane to ensure proper door alignment.
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3.02 PREPARATION

A. Provide anchors to other trades as required for propert and timely installation.

B. Coat inside of frames to be installed in masonry or to be grouted, with bituminous coating, prior
to installation.

3.03 INSTALLATION

A. Install doors and frames in accordance with manufacturer's instructions and related
requirements of specified door and frame standards or custom guidelines indicated.

B. Install fire rated units in accordance with NFPA 80.

C. Coordinate frame anchor placement with wall construction.

D. Grout frames in masonry construction, using hand trowel methods; brace frames so that
pressure of grout before setting will not deform frames.

E. Install door hardware as specified in Section 08 71 00.

3.04 TOLERANCES

A. Clearances Between Door and Frame:  Comply with related requirements of specified frame
standards or custom guidelines indicated in accordance with SDI 117 or NAAMM HMMA 861.

B. Maximum Diagonal Distortion:  1/16 inch (1.6 mm) measured with straight edge, corner to
corner.

3.05 ADJUSTING

A. Adjust for smooth and balanced door movement.

END OF SECTION
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SECTION 08 14 16
FLUSH WOOD DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Flush wood doors; flush  configuration; fire-rated and non-rated .

1.02 RELATED REQUIREMENTS

A. Section 08 11 13 - Hollow Metal Doors and Frames.

1.03 REFERENCE STANDARDS

A. ANSI A208.1 - American National Standard for Particleboard; 2016.

B. AWI (QCP) - Quality Certification Program; Current Edition.

C. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

D. ICC (IBC) - International Building Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

E. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2019.

F. NFPA 105 - Standard for Smoke Door Assemblies and Other Opening Protectives; 2019.

G. UL (DIR) - Online Certifications Directory; Current Edition.

H. UL 10B - Standard for Fire Tests of Door Assemblies; Current Edition, Including All Revisions.

I. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

J. WDMA I.S. 1A - Interior Architectural Wood Flush Doors; 2013.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Indicate door core materials and construction; veneer species, type and
characteristics.

C. Shop Drawings:  Show doors and frames, elevations, sizes, types, swings, undercuts, beveling,
blocking for hardware, factory machining, factory finishing, cutouts for glazing and other details.

D. Submit verifications samples of wood veneer species, cut, color and finish indicated.

E. Manufacturer's qualification statement.

F. Installer's qualification statement.

G. Warranty, executed in Owner's name.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section, with not less than 10  years of  documented  experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Package, deliver and store doors in accordance with specified quality standard.

B. Accept doors on site in manufacturer's packaging, and inspect for damage.

C. Protect doors with resilient packaging sealed with heat shrunk plastic; do not store in damp or
wet areas or areas where sunlight might bleach veneer; seal top and bottom edges with tinted
sealer if stored more than one week, and break seal on site to permit ventilation.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Interior Doors:  Provide manufacturer's warranty for the life of the installation.
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C. Include coverage for delamination of veneer, warping beyond specified installation tolerances,
defective materials, and telegraphing core construction.

PART 2  PRODUCTS

2.01 DOORS 

A. Doors: See drawings for locations and additional requirements.

1. Quality Standard:  Custom Grade , Extra Heavy Duty  performance, in accordance with
WDMA I.S. 1A.

2. Wood Veneer Faced Doors:  5-ply unless otherwise indicated.

B. Interior Doors:  1-3/4 inches (44 mm) thick unless otherwise indicated; flush construction.

1. Provide solid core doors at each location.

2. Fire Rated Doors:  Tested to ratings indicated on drawings in accordance with UL 10C -
Positive Pressure; Underwriters Laboratories Inc (UL) or Intertek/Warnock Hersey (WHI)
labeled without any visible seals when door is open.

2.02 CORES

A. Non-Rated Solid Core and 20 Minute Rated Doors:  Type particleboard core (PC), plies and
faces as indicated.

B. Fire-Rated Doors:  Mineral core type, with fire resistant composite core (FD), plies and faces as
indicated above; with core blocking as required to provide adequate anchorage of hardware
without through-bolting.

2.03 DOOR FACINGS

A. Veneer Facing for Transparent Finish:  Red oak, veneer grade in accordance with quality
standard indicated, plain sliced (flat cut), with book match between leaves of veneer, running
match of spliced veneer leaves assembled on door or panel face.

2.04 DOOR CONSTRUCTION

A. Fabricate doors in accordance with door quality standard specified.

B. Cores Constructed with stiles and rails:  

1. Provide solid blocks at lock edge for hardware reinforcement.

C. Factory machine doors for hardware other than surface-mounted hardware, in accordance with
hardware requirements and dimensions.

D. Factory fit doors for frame opening dimensions identified on shop drawings, with edge
clearances in accordance with specified quality standard.

E. Provide edge clearances in accordance with the quality standard specified.

2.05 FINISHES - WOOD VENEER DOORS

A. Finish work in accordance with WDMA I.S. 1A for grade specified and as follows:

1. Transparent:

a. System - TR-2, Catalyzed Lacquer.

b. Stain:  As selected by Architect.

c. Sheen:  Satin .

PART 3  EXECUTION

3.01 INSTALLATION

A. Install doors in accordance with manufacturer's instructions and specified quality standard.

1. Install fire-rated doors in accordance with NFPA 80 requirements.

B. Factory-Finished Doors:  Do not field cut or trim; if fit or clearance is not correct, replace door.

C. Use machine tools to cut or drill for hardware.

D. Coordinate installation of doors with installation of frames and hardware.
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3.02 TOLERANCES

A. Comply with specified quality standard for fit and clearance tolerances.

B. Comply with specified quality standard for telegraphing, warp, and squareness.

3.03 ADJUSTING

A. Adjust doors for smooth and balanced door movement.

B. Adjust closers for full closure.

END OF SECTION
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SECTION 08 31 00
ACCESS DOORS AND PANELS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wall and ceiling mounted access units. Provide where shown or required to allow appropriate
access to valves, dampers, filters and other changeable or adjustment devices that are located
behind inaccessible construction.

1.02 RELATED REQUIREMENTS

A. Section 09 91 23 - Interior Painting:  Field paint finish.

1.03 REFERENCE STANDARDS

A. ASTM A276/A276M - Standard Specification for Stainless Steel Bars and Shapes; 2017.

B. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2021a.

C. 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; 2021.

D. FM (AG) - FM Approval Guide; current edition.

E. ITS (DIR) - Directory of Listed Products; current edition.

F. UL (FRD) - Fire Resistance Directory; Current Edition.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Provide sizest, types, finishes, hardware, scheduled locations, and details of
adjoining work.

C. Shop Drawings:  Indicate exact position of each access door and/or panel unit.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years documented experience.

PART 2  PRODUCTS

2.01 ACCESS DOORS AND PANELS ASSEMBLIES

A. Wall-Mounted Units :
1. Door/Panel:  Hinged, standard duty, with tool-operated spring or cam lock and no handle.

2. Wall Mounting Criteria:  Provide surface-mounted face frame and door surface flush with
frame surface.

3. Gypsum Board Mounting Criteria:  Provide drywall bead frame with door surface flush with
wall surface.

4. Masonry Mounting Criteria:  Provide surface-mounted frame with door surface flush with
frame surface.

B. Wall-Mounted Units in Wet Areas:

1. Door/Panel:  Hinged, standard duty, with tool-operated spring or cam lock and no handle.

2. Wall Mounting Criteria:  Provide surface-mounted face frame and door surface flush with
frame surface.

3. Gypsum Board Mounting Criteria:  Provide drywall bead frame with door surface flush with
wall surface.

4. Masonry Mounting Criteria:  Provide surface-mounted frame with door surface flush with
frame surface.

C. Fire-Rated Wall-Mounted Units:

1. Wall Fire-Rating:  As indicated on drawings.
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2. Panel Material:  Steel.

3. Door/Panel:  Insulated double-surface panel, with tool-operated spring or cam lock and no
handle.

D. Ceiling-Mounted Units with Return Air Grille:

1. Panel Material:  Steel .
2. Door/Panel:  Hinged, standard duty, with tool-operated spring or cam lock and no handle.

PART 3  EXECUTION

3.01 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.

3.02 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.

3.03 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 33 13
COILING COUNTER DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire-rated coiling counter doors and operating hardware.

B. Electric motor operation; wiring from electric circuit disconnect to operator to control station.

1.02 RELATED REQUIREMENTS

A. Section 26 05 83 - Wiring Connections:  Power to disconnect.

1.03 REFERENCE STANDARDS

A. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

B. ITS (DIR) - Directory of Listed Products; current edition.

C. NEMA MG 1 - Motors and Generators; 2018.

D. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2019.

E. UL (DIR) - Online Certifications Directory; Current Edition.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Submit manufacturer's standard literature showing materials and details of
construction and finish. Include data on electrical operation.

C. Shop Drawings:  Indicate rough and actual opening dimensions, anchorage methods, hardware
locations, and installation details.

D. Samples:  Submit two slats, 4 inch long (102 mm long), illustrating shape, color and finish
texture.

E. Operation and Maintenance Data:  Indicate modes of operation, lubrication requirements and
frequency, and periodic adjustments required.

F. Project Record Documents:  Include as-built electrical diagrams for electrical operation and
connection to fire alarm system.

PART 2  PRODUCTS

2.01 COILING COUNTER DOORS

A. Coiling Counter Doors, Fire-Rated:  Stainless steel  slat curtain.

1. Mounting:  Between jambs, within prepared opening.

2. Fire Rating:  3/4 hour; comply with NFPA 80.

3. Nominal Slat Size:  1-1/4 inches (32 mm) wide.

4. Slat Profile:  Flat.

5. Finish, Stainless Steel:  No. 4 - Brushed.

6. Guides:  Formed track; same material and finish unless otherwise indicated.

7. Hood Enclosure:  Manufacturer's standard; primed steel.

8. Fire Release Mechanism:  Motorized door release device, actuated by fire alarm system.

9. Electric operation.

2.02 MATERIALS

A. Curtain Construction:  Interlocking, single thickness slats.

1. Slat Ends:  Alternate slats fitted with end locks to act as wearing surface in guides and to
prevent lateral movement.

2. Curtain Bottom:  Fitted with angles to provide reinforcement and positive contact in closed
position.

3. Stainless Steel Slats:  ASTM A666, Type 304; minimum thickness 22 gauge, 0.03 inch
(0.8 mm).
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B. Guide Construction:  Continuous, of profile to retain door in place, with mounting brackets of
same metal.

1. Stainless Steel Guides:  ASTM A666, Type 304, rollable temper.

C. Hood Enclosure:  Internally reinforced to maintain rigidity and shape.

D. Lock Hardware:

1. For motor operated units, additional lock or latching mechanisms are not required.

E. Roller Shaft Counterbalance:  Steel pipe and torsion steel spring system, capable of producing
torque sufficient to ensure smooth operation of curtain from any position and capable of holding
position at mid-travel; with adjustable spring tension; requiring 25 lb (10 kg) nominal force to
operate.

2.03 ELECTRIC OPERATION

A. Operator, Controls, Actuators, and Safeties:  Listed and classified by ITS (DIR), UL (DIR), or
testing agency acceptable to authorities having jurisdiction (AHJ) as suitable for purpose
specified and indicated.

1. Provide interlock switches on motor operated units.

B. Electric Operators:

1. Mounting:  Side mounted.

2. Motor Enclosure:  NEMA MG 1.

3. Motor Rating:  As recommended by manufacturer; continuous duty.

4. Motor Voltage:  110-120 VAC, single phase, 60 Hz.

5. Opening Speed:  6 inches per second (150 mm/s).

6. Manual override in case of power failure.

C. Control Station:  Standard three button (OPEN-STOP-CLOSE) momentary control for each
electrical operator.

1. Controls:  24 VAC circuit.

2. Surface mounted.

D. Safety Edge:  Located at bottom of curtain, full width, electro-mechanical sensitized type, wired
to stop operator upon striking object, hollow neoprene covered.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that opening sizes, tolerances and conditions are acceptable.

3.02 INSTALLATION

A. Install units in accordance with manufacturer's instructions.

B. Install fire-rated doors in accordance with NFPA 80.

C. Use anchorage devices to securely fasten assembly to wall construction and building framing
without distortion or stress.

D. Securely and rigidly brace components suspended from structure.  Secure guides to structural
members only.

E. Fit and align assembly including hardware; level and plumb, to provide smooth operation.

F. Coordinate installation of electrical service with Section 26 05 83.

G. Complete wiring from disconnect to unit components.

H. Complete wiring from fire alarm system .

3.03 TOLERANCES

A. Maintain dimensional tolerances and alignment with adjacent work.

B. Maximum Variation From Plumb:  1/16 inch (1.5 mm).

C. Maximum Variation From Level:  1/16 inch (1.5 mm).
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D. Longitudinal or Diagonal Warp:  Plus or minus 1/8 inch per 10 ft (3 mm per 3 m) straight edge.

3.04 ADJUSTING

A. Adjust operating assemblies for smooth and noiseless operation.

3.05 CLEANING

A. Clean installed components.

B. Remove labels and visible markings except Code required identifications.

END OF SECTION
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SECTION 08 34 60
VAULT DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fire-rated vault door.

B. General Services Administration (GSA) vault doors.

1.02 RELATED REQUIREMENTS

1.03 REFERENCE STANDARDS

A. FS AA-D-600 - Door, Vault, Security; Federal Specification 2000d (Amended 2010).

B. FF-L-2937 – Combination Lock, Mechanical

C. UL 140 - Standard for Relocking Devices for Safes and Vaults; Underwriters Laboratories
Current Edition, Including All Revisions.

D. UL 155 - Standard for Tests for Fire Resistance of Vault and File Room Doors Current Edition,
Including All Revisions.

E. UL 768 - Standard for Combination Locks; Underwriters Laboratories Current Edition, Including
All Revisions.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements

B. Product Data:  Provide manufacturer's data sheets and installation instructions for all major
components including locks; include head, jamb, and sill sections; show elevations, clearances,
opening dimensions, door size(s), materials, finishes, and construction details.

C. Shop Drawings:  Prepare drawings specifically for this project, showing head, jamb, and sill
cross-sections to illustrate dimensional relationship of doors to adjacent construction and floor
finishes.

D. Certificates:  Provide written certify that products of this section comply with specified
requirements.

E. Operation and Maintenance Data:  Include instructions for lock and emergency egress
mechanism.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than 10  years of documented  experience.

B. Installer Qualifications:  Company specializing in performing work of this type with minimum 10
years of documented experience  and approved by manufacturer .

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver door and frame assemblies to project site in protective covering with manufacturer and
product name clearly marked.

B. Inspect materials for damage upon delivery. Replace damaged materials.

C. Store door and frame assemblies under cover, in a dry location free from dust and other
contaminants, and elevated above grade.

1.07 WARRANTY

A. Correct defective Work within a five  year period after Date of Substantial Completion.

PART 2  PRODUCTS

2.01 FIRE-RATED DOORS

A. Vault Doors:  Fire-rated insulated door assembly meeting requirements for GSA Class V,
consisting of outswinging door, frame, sill, hinges, multi-point bolt mechanism, and locks; entire
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assembly fabricated as a standard product of a single manufacturer.

1. Fire Rating:  UL listed and labeled, 1 hour, Class 350, when tested in accordance with UL
155.

B. Door Leaf:  Hollow steel door panel filled with insulation.

1. Thickness:  Approximately 5 inches (127 mm).

2. Front Face:  0.060 inches (1.5 mm) thick, minimum, riveted to edge faces.

3. Edge and Back Faces:  0.032 inches (0.81 mm) thick, minimum.

4. Hinges:  Minimum 3 anti-friction bearing steel hinges per leaf, allowing door to swing open
180 degrees.

5. Door Handles:  Satin or polished finish, stainless steel or chrome plated brass or bronze.

6. Steel Finish:  Manufacturer's standard textured vinyl paint; manufacturer's standard color.

C. Locking Mechanism:  Multi-point bolts extended into door frame and retracted by single lever
handle on outside face of door, with emergency release mechanism on inside; lever handle
locked/unlocked by combination lock

1. Bolts:  At least 5 bolts at each jamb, nickel plated and permanently lubricated.

2. Bolt Diameter:  11/16 inch (17 mm), minimum.

3. Combination Lock:  Mechanical type complying UL 768 Class Group 1R.

a. Locking Mechanism:  3 tumbler, key change type with metal case, protected by drill-
resistive steel plate.

b. Automatic Relocking Device:  UL 140 classified, to automatically deadlock bolts in
case of tool or torch attack.

4. Signage:  Permanently mounted, with instructions for operating emergency release;
located on the inside face of the door or nearby.

D. Frame:  Wrap-around hollow steel frame not requiring grouting, designed so that when installed
the mounting bolts or other attachment mechanism is accessible only from inside the vault; not
more than 1/8 inch (3 mm) clearance between door and frame.

1. Steel:  Minimum 0.048 inches (1.2 mm) thick.

2. Jambs and Soffit:  Single piece of steel for each length, continuously welded along entire
corner intersection.

3. Threshold:  Steel, stainless steel, or nickel silver; full width of opening; flat, flush with
finished floor or not more than 1/4 inch (6 mm) thick tapered on each side; bolt receptors,
if used, must be at least 1/2 inch (12 mm) deep.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall thickness and rough door opening are constructed correctly and of proper
dimensions.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions, conditions of labeling authority and
requirements of authorities having jurisdiction, with door and frame mounted plumb and true,
securely attached to vault wall construction.

B. Adjust operating components for proper function, free and smooth operation, and secure
locking; partially opened door should remain in position without manual or artificial stops.

3.03 PROTECTION

A. Protect products from damage until Date of Substantial Completion.

B. Repair or replace damaged products prior to Date of Substantial Completion.

END OF SECTION
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SECTION 08 36 13
SECTIONAL DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Overhead blast-resistant sectional doors, electrically operated.

B. Operating hardware and supports.

C. Electrical controls.

1.02 RELATED REQUIREMENTS

A. Section 05 50 00 - Metal Fabrications:  Steel channel opening frame.

B. Section 07 92 00 - Joint Sealants:  Sealing joints between frames and adjacent construction.

C. Section 08 71 00 - Door Hardware:  Lock cylinders.

D. Section 26 05 83 - Wiring Connections.

1.03 REFERENCE STANDARDS

A. DASMA 102 - American National Standard Specifications for Sectional Overhead Type Doors;
2011.

B. ITS (DIR) - Directory of Listed Products; current edition.

C. NEMA ICS 2 - Industrial Control and Systems Controllers, Contactors and Overload Relays
Rated 600 Volts; 2000, with Errata (2008).

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

F. UL (DIR) - Online Certifications Directory; Current Edition.

G. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;
Current Edition, Including All Revisions.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Shop Drawings:  Indicate opening dimensions and required tolerances, connection details,
anchorage spacing, hardware locations, and installation details.

C. Product Data: Show component construction, anchorage method, and hardware.

D. Samples: Submit physical samples representing manufacturer's full standard color range, for
selection.

E. Manufacturer's Qualification Statement.

F. Installer's Qualification Statement.

G. Operation Data:  Include normal operation, troubleshooting, and adjusting.

H. Maintenance Data:  Include data for motor and transmission, shaft and gearing, lubrication
frequency, spare part sources.

I. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

J. Test Data:

1. Submit independent test data from a recognized licensed laboratory indicating compliance
with the blast-resistance requirements.

2. When blast resistance is not supported by prototype tests, design calculations by a
licensed professional engineer will be accepted for review and comment.

K. Certificates:

1. Attesting door, anchors and hardware will withstand the horizontal loads specified.
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2. Attesting door complies with thermal performance, air infiltration, and water infiltration
requirements.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years documented experience.

C. Products Requiring Electrical Connection:  Listed and classified by ITS (DIR), UL (DIR), or
testing firm acceptable to authorities having jurisdiction, as suitable for purpose specified.

1.06 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

C. Warranty: Include coverage for electric motor .

D. Provide five year manufacturer warranty for electric operating equipment.

PART 2  PRODUCTS

2.01 DESIGN REQUIREMENTS

A. Structural Performance (Dynamic loading):  Provide doors capable of withstanding a peak
reflected pressure of 93 kPa (13.5 psi) and reflected impulse of 352 kPa-msec (51 psi-msec),
as tested to ASTM F2927.

1. Duration: 7.56 msec

2. End rotation: 3 degrees (L/40 maximum deflection)

3. Larger panel deformations are acceptable as long as the design of all the door
components, including connections, demonstrates that the door will remain within the
supporting frame when subjected to the design blast load. All flexural elements and their
connections must be designed and detailed such that no brittle failure mode limits the
capacity of the element.

4. The blast performance of the doors must be demonstrated using blast test data developed
by an approved USG testing laboratory, SDOF analysis methods, or Finite Element
Method (FEM). Where simplified SDOF methods are used, the performance criteria must
be in accordance with this document. Where advanced FEM are used, the performance
must be demonstrated through interpretation of the calculated results.

B. Wind Load: Design to withstand uniform pressure (velocity pressure) of not less than 960 Pa
(20 pounds per square foot) acting inward and outward when tested in accordance with ASTM
E330/E330M. Doors are to remain operable under design wind load.

C. Thermal Performance for Insulated Doors: Maximum U value of 0.14 for door when tested in
accordance with ASTM C1363.

D. Air Infiltration for Exterior Doors: Maximum of 0.10 cfm at 24 Km (15 miles per hour) wind
speed per foot of crack between door sections and door perimeter opening when tested in
accordance with ASTM E283

E. Water Infiltration for Exterior Doors: No infiltration when tested in accordance with ASTM E331.

F. Comply with ANSI/DASMA 102. Provide metal doors with horizontal sections hinged together to
operate in a system of tracks to completely close the door opening in the closed position and
make the full width and height of the door opening available for use in the open position

G. Operation-Cycle Requirements: Door components and actuators to operate for not less than
10,000 cycles.

2.02 FABRICATION

A. Manufacture doors and frames to achieve specified dynamic blast resistance performance in
accordance with the VA Physical Security and Resilience Design Manual (PSRDM) for Mission
Critical Facilities, dated October 1, 2020.
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B. Steel Doors: Overhead door type.

1. Sheet steel faces, thickness, design, and core suitable to achieve specified blast
performance.

2. Blast-resistant construction, welded, filled and sanded with visible edge seams.

C. Top and Bottom Channels:  Full width, forming a ship lap joint between sections.

D. Weld hardware reinforcement plates in place.

E. Weight Box: Structural steel, insulated on exposed surfaces.  Provide internal angle guides to
enclose and guide the counterweights for the full travel. Counterweight shall have internal angle
guides to enclose and guide the counterweights for the full travel. The weight box shall be
braced at the building structure by the door erector.

F. Guide Assembly: Structural steel, insulated on exposed surfaces.  Cover base and guide with 6
mm (1\4”) thick steel plate. The guide assembly shall be braced at the building structure by the
door erector.

G. Guide Angles:  Structural steel, not less that 6 mm (1/4”) thick.  Provide continuous vertical
angles for door blades to ride, welded to the weight box and guide assembly. 

H. Section Guides: Provide each door section with a continuous member that mates with the guide
angles. Bolt section guides to the door section for easy field installation or replacement.

I. Provide steel pick up members with rubber chock absorbing cushions on the top of each
section will ensure smooth and silent operation.

J. Top and Bottom Channels:  shall be full width and shall form a ship-lap joint between sections.

2.03 STEEL DOORS

A. Steel Doors: Flush steel, insulated; standard lift operating style with track and hardware;
complying with DASMA 102, Commercial application and meeting blast resistance performance
requirements indicated.

1. Door Nominal Thickness:  2 inches (51 mm) thick.

2. Exterior Finish:  Factory finished with polyester baked enamel ; color as selected by
Architect .

3. Interior Finish:  Factory finished with acrylic baked enamel; color as selected from
manufacturers standard line.

4. Electric Operation:  Electric control station.

B. Door Panels: Steel construction; flat profile, face sheet gauge and reinforcement as needed to
meet blast resistance requirements; with polyurethane core.

2.04 COMPONENTS

A. Track:  Galvanized steel angles, 0.094 inch (2.4 mm) minimum thickness; 2-5/16 x 4 inch (59 x
102 mm) size, continuous one piece per side; galvanized steel mounting brackets 1/4 inch (6
mm) thick.

B. Sill Weatherstripping:  Resilient hollow rubber strip, one piece; fitted to bottom of door panel, full
length contact.

C. Jamb Weatherstripping:  Roll formed steel section full height of jamb, fitted with resilient
weatherstripping, placed in moderate contact with door panels.

D. Head Weatherstripping:  EPDM rubber seal, one piece full length.

E. Panel Joint Weatherstripping:  Neoprene foam seal, one piece full length.

F. Lock:  Inside center mounted, adjustable keeper, spring activated latch bar with feature to
retain in locked or retracted position; interior and exterior handle.

2.05 ELECTRIC OPERATION

A. Electric Operators:

1. Mounting:  Side mounted on cross head shaft.

2. Motor Enclosure:



CONSTRUCT BELLEFONTAINE READINESS CENTER

Project No. T2150-01

NGB No. PN290179

Oculus Project No. 162-21
Bidding Documents

May 3, 2024

Sectional Doors  08 36 13 - 4  

3. Motor Rating:  1/3 hp (250 W); continuous duty.

4. Motor Voltage:  120 volts, single phase, 60 Hz.

5. Motor Controller:  NEMA ICS 2, full voltage, reversing magnetic motor starter.

6. Controller Enclosure:  NEMA 250, Type 1.

7. Opening Speed:  12 inches per second (300 mm/s).

8. Brake:  Adjustable friction clutch type, activated by motor controller.

9. Manual override in case of power failure.

10. Refer to Section 26 05 83 for electrical connections.

B. Wiring Terminations:  Provide terminal lugs to match branch circuit conductor quantities, sizes,
and materials indicated; enclose terminal lugs in terminal box sized to comply with NFPA 70.

C. Control Station:  Provide standard three button (Open-Close-Stop) momentary-contact control
device for each operator complying with UL 325.

1. 24 volt circuit.

2. Surface mounted, at interior door jamb.

3. Entrapment Protection Devices:  Provide sensing devices and safety mechanisms
complying with UL 325.

a. Primary Device:  Provide electric sensing edge, wireless sensing, NEMA 1 photo eye
sensors, or NEMA 4X photo eye sensors as required with momentary-contact control
device.

D. Safety Edge:  Located at bottom of sectional door panel, full width; electro-mechanical
sensitized type, wired to stop and reverse door direction upon striking object; hollow neoprene
covered to provide weatherstrip seal.

E. Safety Edge:  Located at bottom of sectional door panel, full width; electro-mechanical
sensitized type, wired to stop and reverse door direction upon striking object; hollow neoprene
covered to provide weatherstrip seal.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall openings are ready to receive work and opening dimensions and tolerances are
within specified limits.

B. Verify that electric power is available and of the correct characteristics.

3.02 PREPARATION

A. Prepare opening to permit correct installation of door unit.

3.03 INSTALLATION

A. Install door unit assembly in accordance with manufacturer's instructions.

B. Anchor assembly to wall construction and building framing without distortion or stress.

C. Securely brace door tracks suspended from structure.  Secure tracks to structural members
only.

D. Fit and align door assembly including hardware.

E. Coordinate installation of electrical service. Complete power and control wiring from disconnect
to unit components.

3.04 TOLERANCES

A. Maximum Variation from Plumb:  1/16 inch (1.5 mm).

B. Maximum Variation from Level:  1/16 inch (1.5 mm).

C. Longitudinal or Diagonal Warp:  Plus or minus 1/8 inch (3 mm) from 10 ft (3 m) straight edge.

D. Maintain dimensional tolerances and alignment with adjacent work.

3.05 ADJUSTING

A. Adjust door assembly for smooth operation and full contact with weatherstripping.
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B. Have manufacturer's field representative present to confirm proper operation and identify
adjustments to door assembly for specified operation.

3.06 CLEANING

A. Clean doors and frames .

B. Remove temporary labels and visible markings.

3.07 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.

B. Do not permit construction traffic through overhead door openings after adjustment and
cleaning.

END OF SECTION
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SECTION 08 38 00
TRAFFIC DOORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Double-acting self-closing swinging traffic doors.

B. Door accessories.

C. Door frames.

1.02 RELATED REQUIREMENTS

A. Section 05 50 00 - Metal Fabrications:  Steel jambs and header.

B. Section 08 12 13 - Hollow Metal Frames:  Flat-faced frame.

1.03 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Manufacturer's technical information for each type of door specified, including
details about materials, components, profiles, gaskets, and finishes; include:

1. Preparation and installation instructions and methods.

2. Storage and handling requirements and recommendations.

3. Operation and maintenance data.

C. Shop Drawings:  Show installation details of doors and frames, including elevations and
attachment.

D. Selection Samples:  For each finish requiring color selection, submit color samples indicating
full line of available colors and finishes.

E. Manufacturer's Qualification Statement.

F. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type
specified in this section, with not less than 5  years of documented  experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver product in manufacturer's original unopened packages with label legible and intact.

B. Store doors at project site on edge or in upright position, under cover and elevated above
grade, following manufacturer's instructions.

1.06 WARRANTY

A. Provide two year manufacturer warranty for molded polyethylene doors against damage due to
worker-ridden vehicle traffic; state limitations in executed warranty.

PART 2  PRODUCTS

2.01 RIGID TRAFFIC DOORS

A. Lightweight Aluminum Double-Acting Traffic Doors :  Aluminum sheet with formed or reinforced
edges for stiffness.

1. Material:  Aluminum sheet, 0.063 inches (1.6 mm) thick, satin anodized finish.

2. Back Edge Spine:  1 inch (25 mm) in cross-section.

B. Door Assemblies:  Provide double-acting, self-closing pairs of doors for installation in frame
provided by others; factory fabricated and finished, complete with hinges and specified
accessories.

1. Door Swing:  Minimum of 90 degrees each direction.

2. Hinges:  V-cam gravity hinges at top and pivots at bottom; mounted on bottom of header
and on top of floor; maximum rise 1-1/2 inches (38 mm); vertical and horizontal
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adjustment in the field ; manufacturer's standard lower hinge guards.

3. Hinge Guards:  Manufacturer's standard material and configuration, to protect lower
hinges from damage.

4. Exposed Metal Parts:  Either stainless steel, extruded aluminum, or powder coated.

5. View Windows:  Provide view window in each door panel unless otherwise indicated,
centered in door width, and 48 inches (1220 mm), maximum, from finish floor to bottom of
viewing area.

6. Dimensional Tolerances:  Plus or minus 1/4 inch (6 mm) in width and height of each
panel.

C. View Windows:  Factory installed glazing in molded or extruded black thermoplastic or rubber
gasket; centered in door width; use single glazing unless otherwise indicated.

1. Single Glazing:  Polycarbonate glazing sheet , 1/4 inch (6 mm)  thick, clear .

D. Impact Plates:  Surface applied; factory installed.

1. Base Plates:  12 inches (305 mm) high by full width of door panel, mounted at bottom of
door.

2. Push Plates:  12 inches (305 mm) high by 12 inches (305 mm) wide, mounted at leading
edge of door with centerline at 48 inches (1220 mm) above floor.

2.02 ACCESSORIES

A. Frames:  Provide doors pre-hung in frames by door manufacturer; tubular steel welded frame.

B. Provide tamper proof fasteners and other hardware as recommended by manufacturer for
complete installation.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that jambs and frames are square and plumb.

B. Verify that opening is ready to receive work and opening dimensions and clearances are as
indicated on drawings.

C. If substrate preparation is responsibility of another installer, notify Architect of unsatisfactory
conditions before proceeding.

D. Commencement of work by installer is acceptance of opening conditions.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

3.03 INSTALLATION

A. Install doors with clearances, anchors, hardware, and accessories according to the
manufacturer's instructions and as specified.

B. Install doors plumb, level, and properly aligned.

3.04 ADJUSTING

A. Clean and lubricate operating parts.

B. Adjust doors to open and close smoothly and freely without binding and for proper fit of seals.

3.05 CLEANING

A. Clean surfaces using methods as recommended by manufacturer.

3.06 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 08 43 13
ALUMINUM-FRAMED STOREFRONTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Blast resistant Aluminum-framed storefront, with vision glass.

B. Aluminum doors and frames.

C. Weatherstripping.

D. Door hardware.

1.02 RELATED REQUIREMENTS

A. Section 05 50 00 - Metal Fabrications:  Steel attachment devices.

B. Section 07 92 00 - Joint Sealants:  Sealing joints between frames and adjacent construction.

C. Section 08 71 00 - Door Hardware:  Hardware items other than specified in this section.

D. Section 08 80 00 - Glazing:  Glass and glazing accessories.

1.03 REFERENCE STANDARDS

A. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site; 2015.

B. AAMA 501.2 - Quality Assurance and Diagnostic Water Leakage Field Check of Installed
Storefronts, Curtain Walls, and Sloped Glazing Systems; 2015.

C. AAMA 609 & 610 - Cleaning and Maintenance Guide for Architecturally Finished Aluminum
(Combined Document); 2015.

D. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2014 (2015 Errata).

E. AAMA 612 - Voluntary Specification, Performance Requirements, and Test Procedures for
Combined Coatings of Anodic Oxide and Transparent Organic Coatings on Architectural
Aluminum; 2017a.

F. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation Resistance
of Windows, Doors and Glazed Wall Sections; 2009.

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. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

I. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

J. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

K. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2013.

L. ASTM E283/E283M - Standard Test Method for Determining Rate of Air Leakage Through
Exterior Windows, Skylights, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen; 2019.

M. ASTM E330/E330M - Standard Test Method for Structural Performance of Exterior Windows,
Doors, Skylights and Curtain Walls by Uniform Static Air Pressure Difference; 2014
(Reapproved 2021).

N. ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Skylights,
Doors, and Curtain Walls by Uniform Static Air Pressure Difference; 2000 (Reapproved 2016).

O. ASTM E783 - Standard Test Method for Field Measurement of Air Leakage Through Installed
Exterior Windows and Doors; 2002 (Reapproved 2018).

P. ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of Installed
Exterior Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure
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Difference; 2015.

Q. ASTM E1996 - Standard Specification for Performance of Exterior Windows, Curtain Walls,
Doors, and Impact Protective Systems Impacted by Windborne Debris in Hurricanes; 2020.

R. SSPC-Paint 20 - Zinc-Rich Primers (Type I, "Inorganic," and Type II, "Organic"); 2002 (Ed.
2004).

S. UFC 4-010-01 Standards 1, 10, and 11

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate with installation of other components that comprise the exterior enclosure.

B. Preinstallation Meeting:  Conduct a preinstallation meeting one week before starting work of
this section; require attendance by all affected installers.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide component dimensions, describe components within assembly,
anchorage and fasteners, glass and infill, door hardware, and internal drainage details.

C. Shop Drawings:  Indicate system dimensions, framed opening requirements and tolerances,
affected related work, expansion and contraction joint location and details, and field welding
required.

D. Manufacturer's Certificate: Certify that the products supplied meet or exceed the specified
requirements including blast resistance.

E. Design Data: Provide framing member structural and physical characteristics, engineering
calculations, and dimensional limitations. Submit calculations for review and approval verifying
that assemblies including anchors comply with specified blast resistance performance. Include
a blast narrative and supporting calculations.  Information shall be prepared, signed and
stamped by the professional engineer registered in the State of Missouri. 

F. Hardware Schedule:  Complete itemization of each item of hardware to be provided for each
door, cross-referenced to door identification numbers in Contract Documents.

G. Manufacturer's Qualification Statement.

1.06 QUALITY ASSURANCE

A. Designer Qualifications: Design structural support framing components under direct supervision
of a Professional Structural Engineer experienced in design of this Work and licensed in the
State of Missouri.

B. Manufacturer Qualifications:  Company specializing in performing work of type specified and
with at least 10  years of  documented  experience.

C. Installer Qualifications:  Company specializing in performing work of type specified and with at
least 5  years of  experience  and approved by manufacturer .

1.07 DELIVERY, STORAGE, AND HANDLING

A. Handle products of this section in accordance with AAMA CW-10.

B. Protect finished aluminum surfaces with wrapping.  Do not use adhesive papers or sprayed
coatings that bond to aluminum when exposed to sunlight or weather.

1.08 FIELD CONDITIONS

A. Do not install sealants when ambient temperature is less than 40 degrees F (5 degrees C).
 Maintain this minimum temperature during and 48 hours after installation.

1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion.

C. Provide five year manufacturer warranty against excessive degradation of exterior finish.
 Include provision for replacement of units with excessive fading, chalking, or flaking.
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PART 2  PRODUCTS

2.01 ALUMINUM-FRAMED STOREFRONT

A. Aluminum-Framed Storefront:  Factory fabricated, factory finished aluminum framing members
with infill, and related flashings, anchorage and attachment devices.

1. Glazing Rabbet:  For 1 inch (25 mm) insulating glazing.

2. Glazing Position:  Centered (front to back).

3. Vertical Mullion Dimensions:  2 inches wide by 4-1/2 inches deep (50 mm wide by 114 mm
deep).

4. Finish:  Class I natural anodized.

a. Factory finish all surfaces that will be exposed in completed assemblies.

5. Fabrication:  Joints and corners flush, hairline, and weatherproof, accurately fitted and
secured; prepared to receive anchors and hardware; fasteners and attachments
concealed from view; reinforced as required for imposed loads.

6. Construction:  Eliminate noises caused by wind and thermal movement, prevent vibration
harmonics, and prevent "stack effect" in internal spaces.

7. System Internal Drainage:  Drain to the exterior by means of a weep drainage network any
water entering joints, condensation occurring in glazing channel, and migrating moisture
occurring within system.

8. Expansion/Contraction:  Provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F (95 degrees C) over a 12 hour
period without causing detrimental effect to system components, anchorages, and other
building elements.

9. Movement:  Allow for movement between storefront and adjacent construction, without
damage to components or deterioration of seals.

10. Perimeter Clearance:  Minimize space between framing members and adjacent
construction while allowing expected movement.

B. Performance Requirements

1. Blast Resistance:

a. Design Blast Load: 13.5 psi peak reflected pressure and 51 psi-msec reflected
impulse.

b. Mullion deformation: not to exceed L/40 (3 degrees support rotation) for the design
blast load and not to exceed L/20 (6 degrees support rotation) for the balanced
design load (maximum capacity of the weakest lite of supported glass).

c. Connections between framing members and connections of the frame members to
the supporting structure must be designed to resist the applied blast loads and
develop the maximum flexural capacity of the supported members.

d. Glazed aluminum framed systems to be certified through testing (Standard Test
Method for Glazing Systems Subject to Airblast Loadings ASTM F1642) against the
specified design blast load. The tested assembly must be demonstrated to be
sufficiently similar in glazing layup, mullions, frames, connections, and hardware to
that being constructed for the project.

2. Wind Loads:  Design and size components to withstand the specified load requirements
without damage or permanent set, when tested in accordance with ASTM E330/E330M,
using loads 1.5 times the design wind loads and 10 second duration of maximum load.

a. Member Deflection:  Limit member deflection to flexure limit of glass in any direction,
with full recovery of glazing materials.

3. Water Penetration Resistance on Manufactured Assembly:  No uncontrolled water on
interior face, when tested in accordance with ASTM E331 at pressure differential of 8 psf
(390 Pa).

4. Air Leakage:  0.06 cfm/sq ft (0.3 L/sec sq m) maximum leakage of storefront wall area
when tested in accordance with ASTM E283/E283M at 1.57 psf (75 Pa) pressure
difference.

5. Air Leakage:  0.06 cfm/sq ft (0.3 L/sec sq m) maximum leakage of storefront wall area
when tested in accordance with ASTM E283/E283M at 1.57 psf (75 Pa) pressure
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difference.

6. Condensation Resistance Factor of Framing:  50, minimum, measured in accordance with
AAMA 1503.

2.02 COMPONENTS

A. Aluminum Framing Members:  Tubular aluminum sections, thermally broken with interior
section insulated from exterior, drainage holes and internal weep drainage system.  

1. Glazing Stops:  Flush.

B. Glazing:  See Section 08 80 00.

C. Swing Doors:  Glazed aluminum.

1. Finish:  Same as storefront.

2.03 MATERIALS

A. Extruded Aluminum:  ASTM B221 (ASTM B221M).

B. Structural Steel Sections:  ASTM A36/A36M; galvanized in accordance with requirements of
ASTM A123/A123M.

C. Structural Supporting Anchors Attached to Reinforced Concrete Members:  Design for welded
attachment to weld plates embedded in concrete.

D. Fasteners:  Stainless steel.

E. Sealant for Setting Thresholds:  Non-curing butyl type.

F. Glazing Gaskets:  Type to suit application to achieve weather, moisture, and air infiltration
requirements.

G. Touch-Up Primer for Galvanized Steel Surfaces:  SSPC-Paint 20, zinc rich.

2.04 FINISHES

A. Class I Natural Anodized Finish:  AAMA 611 AA-M12C22A41 Clear anodic coating not less
than 0.7 mils (0.018 mm) thick.

B. Class I Color Anodized Finish:  AAMA 611 AA-M12C22A44 Electrolytically deposited colored
anodic coating not less than 0.7 mils (0.018 mm) thick.

2.05 HARDWARE

A. For each door, include weatherstripping, sill sweep strip, and threshold.

B. Other Door Hardware:  Storefront manufacturer's standard type to suit application.

1. Finish on Hand-Contacted Items:  Polished chrome.

2. For each door, include butt hinges, push handle, pull handle, exit device, and closer .

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify dimensions, tolerances, and method of attachment with other work.

B. Verify that storefront wall openings and adjoining water-resistive and/or air barrier seal
materials are ready to receive work of this section.

3.02 INSTALLATION

A. Install wall system in accordance with manufacturer's instructions.

B. Attach to structure to permit sufficient adjustment to accommodate construction tolerances and
other irregularities.

C. Provide alignment attachments and shims to permanently fasten system to building structure.

D. Align assembly plumb and level, free of warp or twist.  Maintain assembly dimensional
tolerances, aligning with adjacent work.

E. Provide thermal isolation where components penetrate or disrupt building insulation.

F. Install sill flashings.  Turn up ends and edges; seal to adjacent work to form water tight dam.
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G. Where fasteners penetrate sill flashings, make watertight by seating and sealing fastener heads
to sill flashing.

H. Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of
thermal barrier.

I. Set thresholds in bed of sealant and  secure.

J. Install hardware using templates provided.

K. Touch-up minor damage to factory applied finish; replace components that cannot be
satisfactorily repaired.

3.03 TOLERANCES

A. Maximum Variation from Plumb:  0.06 inch per 3 feet (1.5 mm per m) non-cumulative or 0.06
inch per 10 feet (1.5 mm per 3 m), whichever is less.

B. Maximum Misalignment of Two Adjoining Members Abutting in Plane:  1/32 inch (0.8 mm).

3.04 ADJUSTING

A. Adjust operating hardware and sash for smooth operation.

3.05 CLEANING

A. Remove protective material from pre-finished aluminum surfaces.

B. Wash down surfaces with a solution of mild detergent in warm water, applied with soft, clean
wiping cloths, and take care to remove dirt from corners and to wipe surfaces clean.

3.06 PROTECTION

A. Protect installed products from damage until Date of Substantial Completion.

END OF SECTION
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SECTION 08 71 00
DOOR HARDWARE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Hardware for wood and hollow metal  doors.

B. Hardware for fire-rated doors.

C. Thresholds.

D. Weatherstripping and gasketing.

1.02 RELATED REQUIREMENTS

A. Section 08 11 13 - Hollow Metal Doors and Frames.

B. Section 08 14 16 - Flush Wood Doors.

C. Section 08 33 26 - Overhead Coiling Grilles:  Door hardware, except cylinders.

D. Section 08 43 13 - Aluminum-Framed Storefronts:  Door hardware, except as noted in section.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. BHMA (CPD) - Certified Products Directory; Current Edition.

C. BHMA A156.1 - American National Standard for Butts and Hinges; 2016.

D. BHMA A156.2 - American National Standard for Bored and Preassembled Locks & Latches;
2017.

E. BHMA A156.3 - American National Standard for Exit Devices; 2014.

F. BHMA A156.4 - American National Standard for Door Controls - Closers; 2013.

G. BHMA A156.6 - American National Standard for Architectural Door Trim; 2015.

H. BHMA A156.13 - American National Standard for Mortise Locks & Latches Series 1000; 2017.

I. BHMA A156.15 - American National Standard for Release Devices - Closer Holder,
Electromagnetic and Electromechanical; 2015.

J. BHMA A156.16 - American National Standard for Auxiliary Hardware; 2018.

K. BHMA A156.18 - American National Standard for Materials and Finishes; 2016.

L. BHMA A156.21 - American National Standard for Thresholds; 2014.

M. BHMA A156.22 - American National Standard for Door Gasketing and Edge Seal Systems
Sponsor; 2017.

N. BHMA A156.28 - American National Standard for Recommended Practices for Mechanical
Keying Systems; 2018.

O. BHMA A156.115W - American National Standard for Hardware Preparation in Wood Doors with
Wood or Steel Frames; 2006.

P. DHI (LOCS) - Recommended Locations for Architectural Hardware for Standard Steel Doors
and Frames; 2004.

Q. DHI WDHS.3 - Recommended Locations for Architectural Hardware for Flush Wood Doors;
1993; also in WDHS-1/WDHS-5 Series, 1996.

R. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

S. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2019.

T. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

U. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; 2017.

V. UL (DIR) - Online Certifications Directory; Current Edition.
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W. UL 10C - Standard for Positive Pressure Fire Tests of Door Assemblies; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the manufacture, fabrication, and installation of products that door hardware is
installed on.

B. Sequence installation to ensure utility connections are achieved in an orderly and expeditious
manner.

C. Furnish templates for door and frame preparation to manufacturers and fabricators of products
requiring internal reinforcement for door hardware.

D. Keying Requirements: Manufacturer: Best Access System, Core Type: Removable 7 Pin
provide 10 keys per core.

1. Schedule meeting at project site prior to Owner occupancy.

2. Attendance Required:

a. Contractor.

b. Owner.

c. Hardware Installer.

3. Agenda:

a. Establish keying requirements.

b. Verify that keying and programming complies with project requirements.

4. Incorporate "Keying Requirements Meeting" decisions into keying submittal upon review
of door hardware keying system including, but not limited to, the following:

a. Access control requirements.

b. Key control system requirements.

5. Record minutes and distribute copies within two days after meeting to participants, with
two copies to Architect, Owner, participants, and those affected by decisions made.

6. Deliver established keying requirements to manufacturers.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Manufacturer's catalog literature for each type of hardware, marked to clearly
show products to be furnished for this project, and includes construction details, material
descriptions, finishes, and dimensions and profiles of individual components.

C. Shop Drawings - Door Hardware Schedule:  Submit detailed listing that includes each item of
hardware to be installed on each door. Use door numbering scheme as included in Contract
Documents.

1. Prepared by or under supervision of Architectural Hardware Consultant (AHC).

2. Provide complete description for each door listed.

3. Provide manufacturer name, product names, and catalog numbers; include functions,
types, styles, sizes and finishes of each item.

4. Include account of abbreviations and symbols used in schedule.

D. Maintenance Data:  Include data on operating hardware, lubrication requirements, and
inspection procedures related to preventative maintenance.

1. Submit manufacturer's parts lists and templates.

E. Warranty:  Submit manufacturer's warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this
section with minimum 10  years of  experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Package hardware items individually; label and identify each package with door opening code
to match door hardware schedule.
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1.08 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Warranty against defects in material and workmanship for period indicated, from Date of
Substantial Completion.

1. Closers:  Five years, minimum.

2. Exit Devices:  Three years, minimum.

3. Locksets and Cylinders:  Three years, minimum.

4. Other Hardware:  Two years, minimum.

PART 2  PRODUCTS

2.01 DESIGN AND PERFORMANCE CRITERIA

A. Provide specified door hardware as required to make doors fully functional, compliant with
applicable codes, and secure to extent indicated.

B. Provide individual items of single type, of same model, and by same manufacturer.

C. Provide door hardware products that comply with the following requirements:

1. Applicable provisions of federal, state, and local codes.

2. Accessibility:  ADA Standards and ICC A117.1.

3. Applicable provisions of NFPA 101.

4. Fire-Rated Doors:  NFPA 80, listed and labeled by qualified testing agency for fire
protection ratings indicated, based on testing at positive pressure in accordance with
NFPA 252 or UL 10C.

5. Listed and certified compliant with specified standards by BHMA (CPD).

6. Auxiliary Hardware:  BHMA A156.16.

7. Hardware Preparation for Wood Doors with Wood or Steel Frames:  BHMA A156.115W.

D. Lock Function:  Provide lock and latch function numbers and descriptions of manufacturer's
series. See Door Hardware Schedule.

E. Fasteners:

1. Provide fasteners of proper type, size, quantity, and finish that comply with commercially
recognized standards for proposed applications.

a. Aluminum fasteners are not permitted.

b. Provide phillips flat-head screws with heads finished to match door surface hardware
unless otherwise indicated.

2. Fire-Rated Applications:  Comply with NFPA 80.

a. Provide wood or machine screws for hinges mortised to doors or frames, strike plates
to frames, and closers to doors and frames.

b. Provide steel through bolts for attachment of surface mounted closers, hinges, or exit
devices to door panels unless proper door blocking is provided.

2.02 HINGES

A. Manufacturers:

1. McKinney 
2. Hager Companies.

3. Stanley

B. Hinges:  Comply with BHMA A156.1, Grade 1.

1. Provide five-knuckle full mortise butt hinges unless otherwise indicated.

2. Provide ball-bearing hinges at each door with closer.

3. Provide non-removable pins on exterior outswinging doors.

4. Provide following quantity of butt hinges for each door:

2.03 CONTINUOUS GEAR HINGES

A. Manufacturers

1. Best

2. Ives
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3. Pemko

4. Stanely

B. Continuous Gear Hinges: BHMA A156-26-1996, Grade 1

1. Provide where scheduled

2. Fabricate from 6063-T6 aluminum,

3. Provide fire-rated units where indicated.

2.04 FLUSH BOLTS

A. Manufacturers:

1. Adams Rite

2. Hager Companies

3. Ives, an Allegion brand

4. Trimco

B. Flush Bolts:  Comply with BHMA A156.16, Grade 1.

1. Flush Bolt Throw:  3/4 inch (19 mm), minimum.

2. Provides extension bolts in leading edge of door, one bolt into floor, one bolt into top of
frame.

a. Pairs of Swing Doors:  At inactive leaves, provide flush bolts of type as required to
comply with code.

3. Provide dustproof floor strike for bolt into floor, except at metal thresholds.

4. Manual Flush Bolts:  Provide lever extensions for top bolt at over-sized doors.

2.05 EXIT DEVICES

A. Manufacturers:

1. Hager Companies

2. Precision

3. Von Duprin

B. Exit Devices:  Comply with BHMA A156.3, Grade 1.

1. Lever design to match lockset trim.

2. Provide cylinder with cylinder dogging or locking trim.

3. Provide exit devices properly sized for door width and height.

4. Provide strike as recommended by manufacturer for application indicated.

5. Provide UL (DIR) listed exit device assemblies for fire-rated doors and panic device
assemblies for non-fire-rated doors.

2.06 LOCK CYLINDERS

A. Manufacturers: Best

B. Lock Cylinders:  Provide key access on outside of each lock, unless otherwise indicated.

1. Core Type: Removable 7-pin

2. Provide cams and/or tailpieces as required for locking devices.

2.07 CYLINDRICAL LOCKS

A. Manufacturers: Best Access System

1. Best Access System

B. Cylindrical Locks (Bored): Comply with BHMA A156.2, Grade 1, 4000 Series.

1. Provide 10 keys per core.

2. Bored Hole:  2-1/8 inch (54 mm) diameter.

3. Latchbolt Throw:  1/2 inch (12.7 mm), minimum.

4. Backset:  2-3/4 inch (70 mm) unless otherwise indicated.

5. Strikes:  Provide manufacturer's standard strike for each latchset or lockset with strike box
and curved lip extending to protect frame in compliance with indicated requirements.

a. Finish:  To match lock or latch.



CONSTRUCT BELLEFONTAINE READINESS CENTER

Project No. T2150-01

NGB No. PN290179

Oculus Project No. 162-21
Bidding Documents

May 3, 2024

Door Hardware  08 71 00 - 5  

2.08 MORTISE LOCKS

A. Mortise Locks:  Comply with BHMA A156.13, Grade 1, Security, 1000 Series.

1. Latchbolt Throw:  3/4 inch (19 mm), minimum.

2. Deadbolt Throw:  1 inch (25.4 mm), minimum.

3. Backset:  2-3/4 inch (70 mm) unless otherwise indicated.

4. Strikes:  Provide manufacturer's standard strike for each latchset or lockset with strike box
and curved lip extending to protect frame in compliance with indicated requirements.

a. Finish:  To match lock or latch.

2.09 DOOR PULLS AND PUSH PLATES

A. Manufacturers:

1. Rockwood

2. Hager Companies

3. Trimco

B. Door Pulls and Push Plates:  Comply with BHMA A156.6.

1. Pull Type:  Straight, unless otherwise indicated.

2. Push Plate Type:  Flat, with square corners, unless otherwise indicated.

a. Edges:  Beveled, unless otherwise indicated.

3. Material:  Aluminum, unless otherwise indicated.

2.10 COORDINATORS

A. Manufacturers:

1. Rockwood

2. Ives

3. Trimco

B. Coordinators:  Provide on doors having closers and self-latching or automatic flush bolts to
ensure that inactive door leaf closes before active door leaf.

1. Type:  Bar, unless otherwise indicated.

2. Material:  Aluminum, unless otherwise indicated.

3. Ensure that coordination of other door hardware affected by placement of coordinators
and carry bar is applied properly for completely operable installation.

2.11 CLOSERS

A. Manufacturers; Surface Mounted:

1. Corbin Russwin, Norton, Rixson, Sargent, or Yale; an Assa Abloy Group companies

2. LCN, an Allegion brand

3. Stanley

B. Closers:  Comply with BHMA A156.4, Grade 1.

1. Type:  Surface mounted to door.

2. Provide door closer on each exterior door.

3. Where an overlapping astragal is included on pairs of swinging doors, provide coordinator
to ensure door leaves close in proper order.

4. At corridor entry doors, mount closer on room side of door.

5. At outswinging exterior doors, mount closer on interior side of door.

2.12 PROTECTION PLATES

A. Manufacturers:

1. Rockwood

2. Ives, an Allegion brand

3. Trimco

B. Protection Plates:  Comply with BHMA A156.6.

C. Metal Properties:  Stainless steel .
1. Metal, Heavy Duty:  Thickness 0.062 inch (1.57 mm), minimum.
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D. Edges:  Beveled, on four sides unless otherwise indicated.

E. Fasteners:  Countersunk screw fasteners.

2.13 ARMOR PLATES

A. Manufacturers:

1. Hiawatha, Inc

2. Ives

3. Trimco

B. Armor Plates:  Provide on bottom half of push side of doors that require protection from objects
moving through openings that may damage door surface.

1. Size:  16 inch (406 mm) high by 1-1/2 inch (38 mm) less door width (LDW) on pull side
and 2 inch (51 mm) LDW on push side of door.

2.14 KICK PLATES

A. Manufacturers:

1. Hiawatha, Inc

2. Ives

3. Trimco

B. Kick Plates:  Provide along bottom edge of push side of every door with closer, except
aluminum storefront and glass entry doors, unless otherwise indicated.

1. Size:  8 inch (203 mm) high by 2 inch (51 mm) less door width (LDW) on push side of
door.

2.15 MOP PLATES

A. Manufacturers:

1. Hiawatha, Inc,

2. Ives

3. Trimco

B. Mop Plates:  Provide along bottom edge of push side of doors to provide protection from
cleaning liquids and equipment damage to door surface.

1. Size:  6 inch (152 mm) high by 1-1/2 inch (38 mm) less door width (LDW) on pull side and
2 inch (51 mm) LDW on push side of door.

2.16 ELECTROMAGNETIC DOOR HOLDERS

A. Manufacturers:

1. Rixson or Sargent; an Assa Abloy Group company

2. DORMA USA, Inc

3. Hager Companies

B. Electromagnetic Door Holders:  Comply with BHMA A156.15.

1. Type:  Wall mounted, single unit, standard duty, with strike plate attached to door.

2. Holding Force, Standard Duty:  40 lbs-force (177 N), minimum.

3. Voltage:  12 VDC, and provide power supplies by same manufacturer as holders.

4. Provide interface with fire detectors and fire-alarm system for fire-rated door assemblies.

2.17 FLOOR STOPS

A. Manufacturers:

1. Rockwood

2. Hager Companies

3. Trimco

B. Floor Stops:  Comply with BHMA A156.16, Grade 1 and Resilient Material Retention Test as
described in this standard.

1. Provide floor stops when wall surface is not available; be cautious not to create a tripping
hazard.

2. Type:  Manual hold-open, with pencil floor stop.
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3. Material:  Aluminum housing with rubber insert.

2.18 WALL STOPS

A. Manufacturers:

1. Rockwood

2. Hager Companies

3. Trimco

B. Wall Stops:  Comply with BHMA A156.16, Grade 1 and Resilient Material Retention Test as
described in this standard.

1. Type:  Bumper, concave, wall stop.

2. Material:  Aluminum housing with rubber insert.

2.19 ASTRAGALS

A. Manufacturers:

1. Pemko; an Assa Abloy Group company

2. Hager Companies

3. National Guard Products, Inc.

B. Astragals:  Comply with BHMA A156.22.

1. Type:  Split, two parts, and with sealing gasket.

2. Material:  Aluminum, with neoprene weatherstripping.

3. Provide non-corroding fasteners at exterior locations.

2.20 THRESHOLDS

A. Manufacturers:

1. Pemko

2. Hager Companies

3. National Guard Products, Inc.

4. Zero International, Inc.

B. Thresholds:  Comply with BHMA A156.21.

1. Provide threshold at each exterior door, unless otherwise indicated.

2. Type:  Flat surface.

3. Material:  Aluminum.

4. Threshold Surface:  Fluted horizontal grooves across full width.

5. Field cut threshold to profile of frame and width of door sill for tight fit.

6. Provide non-corroding fasteners at exterior locations.

2.21 WEATHERSTRIPPING AND GASKETING

A. Manufacturers:

1. Pemko 
2. Hager Companie

3. National Guard Products, Inc.

4. Zero International, Inc.

B. Weatherstripping and Gasketing:  Comply with BHMA A156.22.

1. Head and Jamb Type:  Adjustable.

2. Door Sweep Type:  Encased in retainer.

3. Material:  Aluminum, with brush weatherstripping.

4. Provide weatherstripping on each exterior door at head, jambs, and meeting stiles of door
pairs, unless otherwise indicated.

5. Provide door bottom sweep on each exterior door, unless otherwise indicated.

2.22 KEY CABINET

A. Key Cabinet:  Sheet steel construction, piano hinged door with key lock; BHMA A156.28.

1. Mounting:  Wall-mounted.

2. Capacity:  Actual quantity of keys, plus 25 percent additional capacity.
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3. Size key hooks to hold 6 keys each.

4. Finish:  Baked enamel, manufacturer's standard color.

5. Key cabinet lock to building keying system.

2.23 FIRE DEPARTMENT LOCK BOX

A. Manufacturers:

1. Knox Company; Knox-Box Rapid Entry Systems

B. Fire Department Lock Box:

1. Heavy-duty, surface mounted, solid stainless-steel box with hinged door and interior
gasket seal; single drill resistant lock with dust covers and tamper alarm.

2. Capacity:  Holds 10 keys.

3. Finish:  Manufacturer's standard dark bronze.

2.24 FINISHES

A. Finishes:  Provide door hardware of same finish, unless otherwise indicated.

1. Primary Finish:  630; satin stainless steel, with stainless steel 300 series base material
(former US equivalent US32D) ; BHMA A156.18.

2. Secondary Finish:  626; satin chromium plated over nickel, with brass or bronze base
material (former US equivalent US26D); BHMA A156.18.

a. Use secondary finish in kitchens, bathrooms, and other spaces containing chrome or
stainless steel finished appliances, fittings, and equipment; provide primary finish on
one side of door and secondary finish on other side if necessary.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that doors and frames are ready to receive this work; labeled, fire-rated doors and frames
are properly installed, and dimensions are as indicated on shop drawings.

3.02 INSTALLATION

A. Install hardware in accordance with manufacturer's instructions and applicable codes.

B. Install hardware on fire-rated doors and frames in accordance with applicable codes and NFPA
80.

C. Use templates provided by hardware item manufacturer.

D. Door Hardware Mounting Heights: .

1. For Steel Doors and Frames:  Install in compliance with DHI (LOCS) recommendations.

2. For Wood Doors:  Install in compliance with DHI WDHS.3 recommendations.

3. Mounting heights in compliance with ADA Standards:

E. Set exterior door thresholds with full-width bead of elastomeric sealant at each point of contact
with floor providing a continuous weather seal; anchor thresholds with stainless steel
countersunk screws.

F. Install key cabinet on site where directed by Owner.

3.03 ADJUSTING

A. Adjust work under provisions of Section 01 70 00 - Execution and Closeout Requirements.

B. Adjust hardware for smooth operation.

C. Adjust gasketing for complete, continuous seal; replace if unable to make complete seal.

3.04 CLEANING

A. Clean finished hardware in accordance with manufacturer's written instructions after final
adjustments have been made.

B. Clean adjacent surfaces soiled by hardware installation.

C. Replace items that cannot be cleaned to manufacturer's level of finish quality at no additional
cost.
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3.05 PROTECTION

A. Protect finished Work under provisions of Section 01 70 00 - Execution and Closeout
Requirements.

B. Do not permit adjacent work to damage hardware or finish.

HARDWARE SCHEDULE

Hardware Set 1
Description
Exterior aluminum entrance. Doors
100A
2   EA  CONTINUOUS HINGE
2   EA  CLOSER
2   EA  PUSH/PULL
1   SET  CONCEALED FLUSHBOLT
1   SET  DUSTPROOF STRIKE PLATES
1   EA  DEADBOLT
1   EA  LOCK CYLINDERS
2   SET  WEATHERSTRIP
1   EA  THRESHOLD

Hardware Set 2
Description
Interior aluminum entrances, secure vestibule doors Doors
100B
2   EA  CONTINUOUS HINGE
2   EA  CLOSER
2   EA  PUSH/PULL
2   EA  MAGLOCKS
2   SETS WEATHER SEALS

Hardware Set 3
Description
Single leaf exterior exit door, no operable hardware on exterior Doors 
018C, 023B, 023C, 036B, 122B, 141B
1   EA  CONTINUOUS HINGE
1   EA  CLOSER
1   EA  EXIT DEVICE
1   SET  WEATHERSTRIP
1   EA  THRESHOLD
1   EA   DOOR DRIP                  FRAME WIDTH PLUS 4 IN.

Door Hardware 



Hardware Set 4
Description
Pair of exterior exit doors, keyed access only from exterior
Doors
007C, 020B, 032B

2 EA CONTINUOUS HINGE
2 EA CLOSERS W/ HOLD OPEN
2 EA RIM EXIT DEVICES
2 EA EXTERIOR LEVER TRIM STOREROOM FUNCTION
2 EA LOCK CYLINDERS
2 SETS WEATHER SEAL
1 EA REMOVABLE MULLION
1 EA THRESHOLD
1 EA DOOR DRIP FRAME WIDTH PLUS 4 IN.

Hardware Set 5
Descripton
Pair exterior store room doors
Doors
027B, 104, 105B

2 EA CONTINUOUS HINGE
1 SET AUTO FLUSH BOLTS
1 EA DUST PROOF STRIKE
1 EA OVERLAPPING ASTRAGAL
1 EA ONE SIDED KEY OPERATED DEADBOLT
2 EA HOLD OPENS
2 EA ARMOR PLATE
1 EA THRESHOLD
1 SET WEATHER SEALS
1 EA DRIP

Hardware Set 6
Descripton
Single leaf exterior access doors
Doors
031, 037A, 108B, 109B, 115B

1 EA CONTINUOUS HINGE
1 EA STRIKE PROTECTOR
1 EA ONE SIDED KEY OPERATED DEADBOLT
1 EA HOLD OPENS
1 SET PUSH/PULL
1 EA ARMOR PLATE
1 EA THRESHOLD
1 SET WEATHER SEALS
1 EA DRIP
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Hardware Set 7
Descripton
Single leaf interior egress doors.
Doors
023A, 036A, 036C, 043A, 109A 110A, 110B, 111A, 111B, 112A, 112B, 122A, 141A

1-1/2 PR BUTTS
1 EA CLOSER
1 EA RIM EXIT DEVICES
1 EA LEVER TRIM
1 EA LOCK CYLINDERS
2 EA ARMOR PLATE

1* SET* *WEATHER SEAL (ON DOOR 036A)

Hardware Set 8
Descripton
Pairs of interior egress doors
Doors
007A*, 007B*, 020A, 032A, 037D, 038A, 039

3 PR BUTTS
2 EA CLOSER
2 EA RIM EXIT DEVICE
1 EA LOCK CYLINDER
1 EA SURFACE MOUNTED FLUSH BOLTS
1 SET DUSTPROOF STRIKE PLATES
2 EA ARMOR PLATE

2* SET* *WEATHER SEAL (ON DOOR 007A, 007B)

Hardware Set 9
Descripton
Pairs of interior egress doors with hold opens
Doors
006

3 PR BUTTS
2 EA CLOSER
2 EA RIM EXIT DEVICE
1 EA LOCK CYLINDER
1 EA SURFACE MOUNTED FLUSH BOLTS
1 SET DUSTPROOF STRIKE PLATES
2 SET MAGENTIC HOLD OPENS
2 EA ARMOR PLATE
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Hardware Set 10
Descripton
Single leaf interior doors.
Doors
010A*, 038B, 038C, 040A, 040B, 043B, 045A, 045B, 116, 118

1-1/2 PR BUTTS
1 EA CLOSER
1 SET PUSH PULL
1 EA DEADBOLT
1 EA LOCK CYLINDERS
2 EA ARMOR PLATE

1* SET* *WEATHER SEAL (ON DOOR 010A)

Hardware Set 11
Descripton
Interior single leaf, office function
Doors
013, 021*, 022*, 030, 033, 103, 101, 102, 103, 123 thru 138, 140

1-1/2 PR BUTTS
1 EA CYLINDRICAL LOCKSET, F81
1 EA LOCK CYLINDER

1* SET* *WEATHER SEAL (ON DOOR 021, 022)

Hardware Set 12
Descripton
Interior single leaf storeroom function
Doors
002, 005*, 009A, 014, 015, 017, 018A, 019, 115A, ,119, 121, 139

1-1/2 PR BUTTS
1 EA CYLINDRICAL LOCKSET, F86
1 EA LOCK CYLINDER
1 EA CLOSER W/ HOLD OPEN
2 EA ARMOR PLATE

1* SET* *WEATHER SEAL (ON DOOR 005)

Hardware Set 13
Descripton
Pair interior doors, storage room function
Doors
003, 008*, 009B*, 010B*, 011, 024*, 025*, 026A*, 028, 035, 105A, 108A, 120B

3 PR BUTTS
1 EA CLOSER W/ HOLD  OPEN
1 EA CYLINDRICAL LOCKSET, F86
1 EA LOCK CYLINDER
1 EA SURFACE MOUNTED FLUSH BOLTS
1 SET DUSTPROOF STRIKE PLATES
4 EA ARMOR PLATE

2* SET* *WEATHER SEAL (ON DOOR 008, 009B, 010B, 024, 025, 026A)

Door Hardware  08 71 00 - 12



Hardware Set 14
Descripton
Single leaf interior, privacy
Doors
016, 117 

1-1/2 PR BUTTS
1 EA CYLINDRICAL LOCKSET, F76 WITH OCCUPANCY INDICATOR
1 EA LOCK CYLINDER

Hardware Set 15
Descripton
Single leaf interior, passage set with deadbolt
Doors
027A

1-1/2 PR BUTTS
1 EA DEADBOLT
1 EA LOCK CYLINDER

1 EA CYLINDRICAL SET F75

Hardware Set 16
Descripton
Single leaf interior doors.
Doors
113A, 113B, 114A, 114B, 120A

1-1/2 PR BUTTS
1 EA CLOSER
1 SET PUSH PULL
1 EA DEADBOLT
1 EA LOCK CYLINDERS

Door Hardware  08 71 00 - 13
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SECTION 08 80 00
GLAZING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Blast resistant insulating glass units.

B. Glazing units.

C. Plastic films.

D. Glazing compounds.

1.02 RELATED REQUIREMENTS

A. Section 08 11 13 - Hollow Metal Doors and Frames:  Glazed lites in doors and borrowed lites.

B. Section 08 43 13 - Aluminum-Framed Storefronts:  Glazing provided as part of storefront
assembly.

1.03 REFERENCE STANDARDS

A. 16 CFR 1201 - Safety Standard for Architectural Glazing Materials; Current Edition.

B. ANSI Z97.1 - American National Standard for Safety Glazing Materials Used in Buildings -
Safety Performance Specifications and Methods of Test; 2015 (Reaffirmed 2020).

C. ASTM C864 - Standard Specification for Dense Elastomeric Compression Seal Gaskets,
Setting Blocks, and Spacers; 2005 (Reapproved 2019).

D. ASTM C1036 - Standard Specification for Flat Glass; 2021.

E. ASTM C1172 - Standard Specification for Laminated Architectural Flat Glass; 2019.

F. ASTM C1193 - Standard Guide for Use of Joint Sealants; 2016.

G. ASTM C1376 - Standard Specification for Pyrolytic and Vacuum Deposition Coatings on Flat
Glass; 2021.

H. ASTM E1300 - Standard Practice for Determining Load Resistance of Glass in Buildings; 2016.

I. ASTM E2190 - Standard Specification for Insulating Glass Unit Performance and Evaluation;
2010.

J. ASTM F1642/F1642M - Standard Test Method for Glazing and Glazing Systems Subject to
Airblast Loadings; 2017.

K. GANA (SM) - GANA Sealant Manual; 2008.

L. NFRC 100 - Procedure for Determining Fenestration Product U-factors; 2017.

M. NFRC 200 - Procedure for Determining Fenestration Product Solar Heat Gain Coefficient and
Visible Transmittance at Normal Incidence; 2014, with Errata (2017).

N. NFRC 300 - Test Method for Determining the Solar Optical Properties of Glazing Materials and
Systems; 2017.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data on Insulating Glass Unit and Glazing Unit  Glazing Types:  Provide structural,
physical and environmental characteristics, size limitations, special handling and installation
requirements.

C. Product Data on Glazing Compounds and Accessories:  Provide chemical, functional, and
environmental characteristics, limitations, special application requirements, and identify
available colors.

D. Certificate:  Certify that products of this section meet or exceed specified requirements.

E. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have been
completed in Owner's name and registered with manufacturer.
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1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum 10  years of  experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least 5  years  experience .

1.06 FIELD CONDITIONS

A. Do not install glazing when ambient temperature is less than 40 degrees F (4 degrees C).

1.07 WARRANTY

A. Insulating Glass Units:  Provide a five (5) year manufacturer warranty to include coverage for
seal failure, interpane dusting or misting, including providing products to replace failed units.

B. Laminated Glass:  Provide a five (5) year manufacturer warranty to include coverage for
delamination, including providing products to replace failed units.

C. Heat Soaked Tempered Glass:  Provide a five (5) year manufacturer warranty to include
coverage for spontaneous breakage of fully tempered glass caused by nickel sulfide (NiS)
inclusions.

PART 2  PRODUCTS

2.01 PERFORMANCE REQUIREMENTS - EXTERIOR GLAZING ASSEMBLIES

A. Provide type and thickness of exterior glazing assemblies to support assembly dead loads, and
to withstand live loads caused by positive and negative wind pressure acting normal to plane of
glass.

1. Comply with ASTM E1300 for design load resistance of glass type, thickness, dimensions,
and maximum lateral deflection of supported glass.

2. Provide glass edge support system sufficiently stiff to limit the lateral deflection of
supported glass edges to less than 1/175 of their lengths under specified design load.

3. Glass thicknesses listed are minimum.

B. Weather-Resistive Barrier Seals:  Provide completed assemblies that maintain continuity of
building enclosure water-resistive barrier, vapor retarder, and/or air barrier.

1. In conjunction with weather barrier related materials described in other sections, as
follows:

C. Thermal and Optical Performance:  Provide exterior glazing products with performance
properties as indicated. Performance properties are in accordance with manufacturer's
published data as determined with the following procedures and/or test methods:

1. Center of Glass U-Value:  Comply with NFRC 100 using Lawrence Berkeley National
Laboratory (LBNL) WINDOW 6.3 computer program.

2. Center of Glass Solar Heat Gain Coefficient (SHGC):  Comply with NFRC 200 using
Lawrence Berkeley National Laboratory (LBNL) WINDOW 6.3 computer program.

3. Solar Optical Properties:  Comply with NFRC 300 test method.

D. Blast Resistance: Design glazing to meet requirements of Performance Condition 2 (i.e. glass
may crack but must remain attached to the frame) in response to a design blast load of 13.5 psi
peak reflected pressure and 51 psi-msec reflected impulse. The design of the glazing must be
done using dynamic analysis methods.

2.02 GLASS MATERIALS

A. Float Glass:  Provide float glass based glazing unless otherwise indicated.

1. Annealed Type:  ASTM C1036, Type I - Transparent Flat, Class 1 - Clear, Quality - Q3.

2. Fully Tempered Safety Glass:  Complies with ANSI Z97.1 or 16 CFR 1201 criteria for
safety glazing used in hazardous locations.

3. Heat-Soak Testing (HST):  Provide HST of fully tempered glass used on canopy, point-
supported, spider wall, high-risk, sloping overhead, horizontal overhead, free-standing
glass protective barrier, or other demanding applications of project, to reduce risks of
spontaneous breakage due to nickel sulfide (NiS) induced fractures in accordance with



CONSTRUCT BELLEFONTAINE READINESS CENTER

Project No. T2150-01

NGB No. PN290179

Oculus Project No. 162-21
Bidding Documents

May 3, 2024

Glazing  08 80 00 - 3  

industry established testing requirements.

B. Laminated Glass:  Float glass laminated in accordance with ASTM C1172.

1. Laminated Safety Glass:  Complies with ANSI Z97.1 - Class B or 16 CFR 1201 - Category
I impact test requirements.

2. Polyvinyl Butyral (PVB) Interlayer:  0.030 inch (0.762 mm) thick, minimum.

2.03 INSULATING GLASS UNITS

A. Insulating Glass Units:  Types as indicated.

1. Durability:  Certified by an independent testing agency to comply with ASTM E2190.

2. Coated Glass:  Comply with requirements of ASTM C1376 for pyrolytic (hard-coat) or
magnetic sputter vapor deposition (soft-coat) type coatings on flat glass; coated vision
glass, Kind CV; coated overhead glass, Kind CO; or coated spandrel glass, Kind CS.

3. Spacer Color:  Black.

4. Edge Seal:

a. Color:  Black.

5. Purge interpane space with dry air, hermetically sealed.

B. Exterior Windows  Insulating Glass Units: Vision glass, double glazed.

1. Applications:  Exterior glazing unless otherwise indicated. Where indicated to be used in
blast resistant window assemblies, provide glass units that comply with blast resistant
requirements.

2. Space between lites filled with air.

3. Outboard Lite:  Laminated , 1/4 inch (6.4 mm)  thick , minimum .
a. Tint: Blue .

4. Inboard Lite:  Laminated  float glass, 1/4 inch (6.4 mm)  thick , minimum .
a. Tint:  Clear.

5. Total Thickness:  1 inch (25.4 mm).

6. Thermal Transmittance (U-Value) , Summer - Center of Glass : 0.38 , minimum .
7. Solar Heat Gain Coefficient (SHGC): 0.40 , nominal .

2.04 PLASTIC FILMS

A. Solar Control Plastic Film:  Mylar  type.

1. Application:  All windows and exterior glass installations.

2. Color:  Silver .
3. Thickness Without Liner:  0.00236 inch (0.06 mm).

4. Visible Light Transmittance (VLT):  30 percent, nominal.

5. Visible Light Reflectance, Exterior:  7  percent , nominal .
6. Visible Light Reflectance, Interior:  10  percent , nominal .

2.05 ACCESSORIES

A. Setting Blocks:  Silicone, with 80 to 90 Shore A durometer hardness; ASTM C864 Option II.
 Length of 0.1 inch for each square foot (25 mm for each square meter) of glazing or minimum
4 inch (100 mm) by width of glazing rabbet space minus 1/16 inch (1.5 mm) by height to suit
glazing method and pane weight and area.

B. Spacer Shims:  Neoprene, 50 to 60 Shore A durometer hardness; ASTM C864 Option II.
 Minimum 3 inch (75 mm) long by one half the height of the glazing stop by thickness to suit
application, self adhesive on one face.

C. Glazing Tape, Back Bedding Mastic Type:  Preformed, butyl-based, 100 percent solids
compound with integral resilient spacer rod applicable to application indicated; 5 to 30 cured
Shore A durometer hardness; coiled on release paper; black color.

PART 3  EXECUTION

3.01 VERIFICATION OF CONDITIONS

A. Verify that openings for glazing are correctly sized and within tolerances, including those for
size, squareness, and offsets at corners.
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B. Verify that surfaces of glazing channels or recesses are clean, free of obstructions that may
impede moisture movement, weeps are clear, and support framing is ready to receive glazing
system.

3.02 PREPARATION

A. Clean contact surfaces with appropriate solvent and wipe dry within maximum of 24 hours
before glazing. Remove coatings that are not tightly bonded to substrates.

B. Seal porous glazing channels or recesses with substrate compatible primer or sealer.

C. Prime surfaces scheduled to receive sealant where required for proper sealant adhesion.

3.03 INSTALLATION, GENERAL

A. Install glazing in compliance with written instructions of glass, gaskets, and other glazing
material manufacturers, unless more stringent requirements are indicated, including those in
glazing referenced standards.

B. Install glazing sealants in accordance with ASTM C1193, GANA (SM), and manufacturer's
instructions.

C. Do not exceed edge pressures around perimeter of glass lites as stipulated by glass
manufacturer.

D. Set glass lites of system with uniform pattern, draw, bow, and similar characteristics.

E. Set glass lites in proper orientation so that coatings face exterior or interior as indicated.

F. Prevent glass from contact with any contaminating substances that may be the result of
construction operations such as, and not limited to the following; weld splatter, fire-safing,
plastering, mortar droppings, etc.

3.04 INSTALLATION - PLASTIC FILM

A. Install plastic film with adhesive, applied in accordance with film manufacturer's instructions.

B. Place without air bubbles, creases or visible distortion.

C. Install film tight to perimeter of glass and carefully trim film with razor sharp knife. Provide 1/16
inch (1.6 mm) to 1/8 inch (3.2 mm) gap at perimeter of glazed panel unless otherwise required.
Do not score the glass.

3.05 CLEANING

A. Remove excess glazing materials from finish surfaces immediately after application using
solvents or cleaners recommended by manufacturers.

B. Remove nonpermanent labels immediately after glazing installation is complete.

C. Clean glass and adjacent surfaces after sealants are fully cured.

D. Clean glass on both exposed surfaces not more than 4 days prior to Date of Substantial
Completion in accordance with glass manufacturer's written recommendations.

3.06 PROTECTION

A. After installation, mark pane with an 'X' by using removable plastic tape or paste .

B. Remove and replace glass that is damaged during construction period prior to Date of
Substantial Completion.

END OF SECTION
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SECTION 09 05 61
COMMON WORK RESULTS FOR FLOORING PREPARATION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. This section applies to floors identified in Contract Documents that are receiving the following
types of floor coverings:

1. Resilient tile and sheet.

2. Carpet tile.

3. Fluid applied flooring.

B. Preparation of new  concrete floor slabs for installation of floor coverings.

C. Testing of concrete floor slabs for moisture and alkalinity (pH).

D. Remediation of concrete floor slabs due to unsatisfactory moisture or alkalinity (pH) conditions.

1. Contractor shall perform all specified remediation of concrete floor slabs.  If such
remediation is indicated by testing agency's report and is due to a condition not under
Contractor's control or could not have been predicted by examination prior to entering into
the contract, a contract modification will be issued.

E. Patching compound.

1.02 RELATED REQUIREMENTS

A. Section 01 74 19 - Construction Waste Management and Disposal:  Handling of existing floor
coverings removed.

B. Section 03 30 00 - Cast-in-Place Concrete:  Moisture emission reducing curing and sealing
compound for slabs to receive adhered flooring, to prevent moisture content-related flooring
failures; to remain in place, not to be removed.

1.03 REFERENCE STANDARDS

A. ASTM C109/C109M - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or [50 mm] Cube Specimens); 2021.

B. ASTM C472 - Standard Test Methods for Physical Testing of Gypsum, Gypsum Plasters and
Gypsum Concrete; 2020.

C. ASTM F1869 - Standard Test Method for Measuring Moisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride; 2016a.

D. ASTM F2170 - Standard Test Method for Determining Relative Humidity in Concrete Floor
Slabs Using in situ Probes; 2019a.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate scheduling of cleaning and testing, so that preliminary cleaning has been completed
for at least 24 hours prior to testing.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Floor Covering and Adhesive Manufacturers' Product Literature:  For each specific combination
of substrate, floor covering, and adhesive to be used; showing:

1. Moisture and alkalinity (pH) limits and test methods.

2. Manufacturer's required bond/compatibility test procedure.

C. Remedial Materials Product Data:  Manufacturer's published data on each product to be used
for remediation.

D. Testing Agency's Report:

1. Description of areas tested; include floor plans and photographs if helpful.

2. Summary of conditions encountered.

3. Moisture and alkalinity (pH) test reports.

4. Copies of specified test methods.
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5. Recommendations for remediation of unsatisfactory surfaces.

6. Submit report to Architect.

7. Submit report not more than two business days after conclusion of testing.

E. Adhesive Bond and Compatibility Test Report.

1.06 QUALITY ASSURANCE

A. Moisture and alkalinity (pH) testing shall be performed by an independent testing agency
employed and paid by Contractor.

B. Testing Agency Qualifications:  Independent testing agency experienced in the types of testing
specified.

1. Submit evidence of experience consisting of at least 3 test reports of the type required,
with project Owner's project contact information.

C. Contractor's Responsibility Relating to Independent Agency Testing:

1. Provide access for and cooperate with testing agency.

2. Confirm date of start of testing at least 10 days prior to actual start.

3. Allow at least 4 business days on site for testing agency activities.

4. Achieve and maintain specified ambient conditions.

5. Notify Architect when specified ambient conditions have been achieved and when testing
will start.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, handle, and protect products in accordance with manufacturer’s instructions and
recommendations.

B. Deliver materials in manufacturer’s packaging; include installation instructions.

C. Keep materials from freezing.

1.08 FIELD CONDITIONS

A. Maintain ambient temperature in spaces where concrete testing is being performed, and for at
least 48 hours prior to testing, at not less than 65 degrees F (18 degrees C) or more than 85
degrees F (30 degrees C).

B. Maintain relative humidity in spaces where concrete testing is being performed, and for at least
48 hours prior to testing, at not less than 40 percent and not more than 60 percent.

PART 2  PRODUCTS

2.01 MATERIALS

A. Patching Compound:  Floor covering manufacturer's recommended product, suitable for
conditions, and compatible with adhesive and floor covering.  In the absence of any
recommendation from flooring manufacturer, provide a product with the following
characteristics:

1. Cementitious moisture-, mildew-, and alkali-resistant compound, compatible with floor,
floor covering, and floor covering adhesive, and capable of being feathered to nothing at
edges.

2. Compressive Strength:  3000 psi, minimum, after 28 days, when tested in accordance with
ASTM C109/C109M or ASTM C472, whichever is appropriate.

PART 3  EXECUTION

3.01 CONCRETE SLAB PREPARATION

A. Perform following operations in the order indicated:

1. Preliminary cleaning.

2. Moisture vapor emission tests; 3 tests in the first 1000 square feet (100 square meters)
and one test in each additional 1000 square feet (100 square meters), unless otherwise
indicated or required by flooring manufacturer.

3. Internal relative humidity tests; in same locations as moisture vapor emission tests, unless
otherwise indicated.
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4. Alkalinity (pH) tests; in same locations as moisture vapor emission tests, unless otherwise
indicated.

5. Specified remediation, if required.

6. Patching, smoothing, and leveling, as required.

7. Other preparation specified.

8. Adhesive bond and compatibility test.

9. Protection.

3.02 PRELIMINARY CLEANING

A. Clean floors of dust, solvents, paint, wax, oil, grease, asphalt, residual adhesive, adhesive
removers, film-forming curing compounds, sealing compounds, alkaline salts, excessive
laitance, mold, mildew, and other materials that might prevent adhesive bond.

B. Do not use solvents or other chemicals for cleaning.

3.03 MOISTURE VAPOR EMISSION TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. Where this specification conflicts with the referenced test method, comply with the requirements
of this section.

C. Test in accordance with ASTM F1869 and as follows.

D. Plastic sheet test and mat bond test may not be substituted for the specified ASTM test
method, as those methods do not quantify the moisture content sufficiently.

E. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if test values exceed 3
pounds per 1000 square feet (1.4 kg per 93 square meters) per 24 hours.

F. Report:  Report the information required by the test method.

3.04 INTERNAL RELATIVE HUMIDITY TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. Where this specification conflicts with the referenced test method, comply with the requirements
of this section.

C. Test in accordance with ASTM F2170 Procedure A and as follows.

D. Testing with electrical impedance or resistance apparatus may not be substituted for the
specified ASTM test method, as the values determined are not comparable to the ASTM test
values and do not quantify the moisture content sufficiently.

E. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if any test value exceeds
75 percent relative humidity.

F. Report:  Report the information required by the test method.

3.05 ALKALINITY TESTING

A. Where the floor covering manufacturer's requirements conflict with either the referenced test
method or this specification, comply with the manufacturer's requirements.

B. In the event that test values exceed floor covering manufacturer's limits, perform remediation as
indicated.  In the absence of manufacturer limits, perform remediation if alkalinity (pH) test
value is over 10.

3.06 PREPARATION

A. See individual floor covering section(s) for additional requirements.

B. Comply with requirements and recommendations of floor covering manufacturer.
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C. Fill and smooth surface cracks, grooves, depressions, control joints and other non-moving
joints, and other irregularities with patching compound.

D. Do not fill expansion joints, isolation joints, or other moving joints.

END OF SECTION
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SECTION 09 21 16
GYPSUM BOARD ASSEMBLIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Performance criteria for gypsum board assemblies.

B. Metal stud wall framing.

C. Metal channel ceiling framing.

D. Acoustic insulation.

E. Gypsum sheathing.

F. Cementitious backing board.

G. Gypsum wallboard.

H. Joint treatment and accessories.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Wood blocking product and execution requirements.

B. Section 07 84 00 - Firestopping:  Top-of-wall assemblies at fire-resistance-rated walls.

C. Section 07 92 00 - Joint Sealants:  Sealing acoustical gaps in construction other than gypsum
board or plaster work.

D. Section 09 30 00 - Tiling:  Tile backing board.

1.03 REFERENCE STANDARDS

A. ANSI A108.11 - American National Standard Specifications for Interior Installation of
Cementitious Backer Units; 2018.

B. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications
for Cementitious Backer Units; 1999 (Reaffirmed 2016).

C. ASTM C475/C475M - Standard Specification for Joint Compound and Joint Tape for Finishing
Gypsum Board; 2017.

D. ASTM C645 - Standard Specification for Nonstructural Steel Framing Members; 2018.

E. ASTM C754 - Standard Specification for Installation of Steel Framing Members to Receive
Screw-Attached Gypsum Panel Products; 2020.

F. ASTM C840 - Standard Specification for Application and Finishing of Gypsum Board; 2020.

G. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws for Application of
Gypsum Panel Products or Metal Plaster Bases to Wood Studs or Steel Studs; 2020.

H. ASTM C1047 - Standard Specification for Accessories for Gypsum Wallboard and Gypsum
Veneer Base; 2019.

I. ASTM C1177/C1177M - Standard Specification for Glass Mat Gypsum Substrate for Use as
Sheathing; 2017.

J. ASTM C1280 - Standard Specification for Application of Exterior Gypsum Panel Products for
Use as Sheathing; 2018.

K. ASTM C1325 - Standard Specification for Fiber-Mat Reinforced Cementitious Backer Units;
2021.

L. ASTM C1396/C1396M - Standard Specification for Gypsum Board; 2017.

M. ASTM C1629/C1629M - Standard Classification for Abuse-Resistant Nondecorated Interior
Gypsum Panel Products and Fiber-Reinforced Cement Panels; 2019.

N. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of
Interior Coatings in an Environmental Chamber; 2016.
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O. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements; 2009 (Reapproved 2016).

P. ASTM E413 - Classification for Rating Sound Insulation; 2016.

Q. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015 (Reapproved 2021)e1.

R. GA-216 - Application and Finishing of Gypsum Panel Products; 2018.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data on metal framing, gypsum board, accessories, and joint finishing
system.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Company specializing in performing gypsum board installation and
finishing , with minimum 5 years of experience .

PART 2  PRODUCTS

2.01 GYPSUM BOARD ASSEMBLIES

A. Provide completed assemblies complying with ASTM C840 and GA-216.

B. Interior Partitions, Indicated as Acoustic:  Provide completed assemblies with the following
characteristics:

1. Acoustic Attenuation:  STC of 45-49 calculated in accordance with ASTM E413, based on
tests conducted in accordance with ASTM E90.

C. Fire-Resistance-Rated Assemblies:  Provide completed assemblies complying with applicable
code. 

2.02 METAL FRAMING MATERIALS

A. Non-structural Framing System Components:  ASTM C645; galvanized sheet steel, of size and
properties necessary to comply with ASTM C754 for the spacing indicated, with maximum
deflection of wall framing of L/240 at 5 psf (L/240 at 240 Pa).  Provide metal wall framing with
maximum deflection of L/360 at 5 psf lateral load for partitions supporting tile finishes.

1. Studs:  C-shaped with knurled or embossed faces.

2. Runners:  U shaped, sized to match studs.

3. Ceiling Channels:  C-shaped.

4. Furring Members:  Hat-shaped sections, minimum depth of 7/8 inch (22 mm).

5. Furring Members:  Zee-shaped sections, minimum depth of 1 inch (25.4 mm).

B. Bridging:  Provde U-spaped bridging connector clips where indicated or where required to meet
partition deflection requirements.

C. Partition Head To Structure Connections:  Provide track fastened to structure with legs of
sufficient length to accommodate deflection, for friction fit of studs cut short and fastened as
indicated on drawings.

D. Non-structural Framing Accessories:

1. Ceiling Hangers: Type and size as specified in ASTM C754 for spacing required.

2. Partial Height Wall Framing Support:  Provides stud reinforcement and anchored
connection to floor.

2.03 BOARD MATERIALS

A. Gypsum Wallboard:  Paper-faced gypsum panels as defined in ASTM C1396/C1396M; sizes to
minimize joints in place; ends square cut.

1. Application:  Use for vertical surfaces and ceilings, unless otherwise indicated.

2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

a. Mold-resistant board is required whenever board is being installed before the building
is enclosed and conditioned.
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3. Thickness:  

a. Vertical Surfaces:  5/8 inch (16 mm) .
b. Ceilings:  5/8 inch (16 mm) .

B. Impact Resistant Wallboard:

1. Application: High-traffic areas indicated.

2. Surface Abrasion: Level 3, minimum, when tested in accordance with ASTM
C1629/C1629M.

3. Indentation:  Level 2 , minimum, when tested in accordance with ASTM C1629/C1629M.

4. Soft Body Impact:  Level 3, minimum, when tested in accordance with ASTM
C1629/C1629M.

5. Hard Body Impact:  Level 3 , minimum, when tested in accordance with ASTM
C1629/C1629M.

6. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

7. Paper-Faced Type:  Gypsum wallboard, as defined in ASTM C1396/C1396M.

8. Type:  Fire-resistance-rated Type X, UL or WH listed.

9. Thickness:  5/8 inch (16 mm).

10. Edges:  Tapered.

C. Backing Board For Wet Areas:  One of the following products:

1. Application:  Surfaces behind tile in wet areas including latrines and shower rooms .
2. ANSI Cement-Based Board:  Non-gypsum-based; aggregated Portland cement panels

with glass fiber mesh embedded in front and back surfaces complying with ANSI A118.9
or ASTM C1325.

a. Thickness: 5/8 inch (16 mm) .

D. Ceiling Board: Special sag resistant gypsum ceiling board as defined in ASTM C1396/C1396M;
sizes to minimize joints in place; ends square cut.

1. Application: Ceilings, unless otherwise indicated.

2. Thickness: 5/8 inch (16 mm) .
3. Edges: Tapered.

E. Exterior Sheathing Board:  Sizes to minimize joints in place; ends square cut.

1. Application:  Exterior sheathing, unless otherwise indicated.

2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

3. Fungal Resistance:  No fungal growth when tested in accordance with ASTM G21.

4. Glass Mat Faced Sheathing:  Glass mat faced gypsum substrate as defined in ASTM
C1177/C1177M.

5. Core Type: Regular.

6. Regular Board Thickness:  1/2 inch (13 mm).

7. Edges: Square.

F. Shaftwall and Coreboard:  Type X; 1 inch (25 mm) thick by 24 inches (610 mm) wide, beveled
long edges, ends square cut.

1. Paper-Faced Type:  Gypsum shaftliner board or gypsum coreboard as defined ASTM
C1396/C1396M; water-resistant faces.

2. Mold Resistance:  Score of 10, when tested in accordance with ASTM D3273.

2.04 GYPSUM WALLBOARD ACCESSORIES

A. Acoustic Insulation: ASTM C665, preformed glass fiber, friction fit type, unfaced, thickness as
indciated on Drawings.

B. Acoustic Sealant:  Acrylic emulsion latex or water-based elastomeric sealant; do not use
solvent-based non-curing butyl sealant.

C. Beads, Joint Accessories, and Other Trim:  ASTM C1047, rigid plastic, galvanized steel, or
rolled zinc, unless noted otherwise.

D. Joint Materials:  ASTM C475/C475M and as recommended by gypsum board manufacturer for
project conditions.
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E. Finishing Compound:  Surface coat and primer, takes the place of skim coating.

F. Screws for Fastening of Gypsum Panel Products to Cold-Formed Steel Studs Less than 0.033
inches (0.84 mm) in Thickness and Wood Members:  ASTM C1002; self-piercing tapping
screws, corrosion-resistant.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that project conditions are appropriate for work of this section to commence.

3.02 SHAFT WALL INSTALLATION

A. Shaft Wall Framing:  Install in accordance with manufacturer's installation instructions.

1. Fasten runners to structure with short leg to finished side, using appropriate power-driven
fasteners at not more than 24 inches (600 mm) on center.

2. Install studs at spacing required to meet performance requirements.

B. Shaft Wall Liner:  Cut panels to accurate dimensions and install sequentially between special
friction studs.

1. On walls over sixteen feet high, screw-attach studs to runners top and bottom.

3.03 FRAMING INSTALLATION

A. Metal Framing:  Install in accordance with ASTM C754 and manufacturer's instructions.

B. Suspended Ceilings and Soffits:  Space framing and furring members as indicated.

1. Level ceiling system to a tolerance of 1/1200.

2. Laterally brace entire suspension system.

C. Studs:  Space studs at 16 inches on center (at 406 mm on center), except as indicated
otherwise.

1. Extend partition framing to structure where indicated and to ceiling in other locations.

2. Partitions Terminating at Ceiling:  Attach ceiling runner securely to ceiling track in
accordance with manufacturer's instructions.

3. Partitions Terminating at Structure:  Attach top runner to structure, maintain clearance
between top of studs and structure, and connect studs to track using specified mechanical
devices in accordance with manufacturer's instructions; verify free movement of top of
stud connections; do not leave studs unattached to track.

D. Openings:  Reinforce openings as required for weight of doors or operable panels, using not
less than double studs at jambs.  

E. Standard Wall Furring:  Install at concrete walls scheduled to receive gypsum board, not more
than 4 inches (100 mm) from floor and ceiling lines and abutting walls.  Secure in place on
alternate channel flanges at maximum 24 inches (600 mm) on center.

1. Orientation:  Horizontal.

2. Spacing:  At 16 inches on center (At 400 mm on center) .

3.04 ACOUSTIC ACCESSORIES INSTALLATION

A. Acoustic Insulation:  Place tightly within spaces, around cut openings, behind and around
electrical and mechanical items within partitions, and tight to items passing through partitions.

B. Acoustic Sealant:  Install in accordance with manufacturer's instructions.

3.05 BOARD INSTALLATION

A. Comply with ASTM C840, GA-216, and manufacturer's instructions. Install to minimize butt end
joints, especially in highly visible locations.

B. Single-Layer Nonrated:  Install gypsum board in most economical direction, with ends and
edges occurring over firm bearing.

C. Fire-Resistance-Rated Construction:  Install gypsum board in strict compliance with
requirements of assembly listing.
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D. Exposed Gypsum Board in Interior Wet Areas:  Seal joints, cut edges, and holes with water-
resistant sealant.

E. Exterior Sheathing:  Comply with ASTM C1280. Install sheathing vertically, with edges butted
tight and ends occurring over firm bearing.

F. Cementitious Backing Board:  Install over steel framing members and plywood substrate where
indicated, in accordance with ANSI A108.11 and manufacturer's instructions.

3.06 INSTALLATION OF TRIM AND ACCESSORIES

A. Control Joints:  Place control joints consistent with lines of building spaces and as indicated.

B. Corner Beads:  Install at external corners, using longest practical lengths.  

C. Edge Trim:  Install at locations where gypsum board abuts dissimilar materials.

3.07 JOINT TREATMENT

A. Glass Mat Faced Gypsum Board and Exterior Glass Mat Faced Sheathing:  Use fiberglass joint
tape, embed and finish with setting type joint compound.

B. Paper Faced Gypsum Board:  Use paper joint tape, embed with drying type joint compound
and finish with drying type joint compound.

C. Finish gypsum board in accordance with levels defined in ASTM C840, as follows:

1. Level 4:  Walls and ceilings to receive paint finish or wall coverings, unless otherwise
indicated.

2. Level 3:  Walls to receive textured wall finish.

3. Level 2:  In utility areas, behind cabinetry, and on backing board to receive tile finish.

4. Level 1:  Fire-resistance-rated wall areas above finished ceilings, whether or not
accessible in the completed construction.

D. Tape, fill, and sand exposed joints, edges, and corners to produce smooth surface ready to
receive finishes.

1. Feather coats of joint compound so that camber is maximum 1/32 inch (0.8 mm).

E. Where Level 5 finish is indicated, spray apply high build drywall surfacer over entire surface
after joints have been properly treated; achieve a flat and tool mark-free finish.

3.08 TOLERANCES

A. Maximum Variation of Finished Gypsum Board Surface from True Flatness:  1/8 inch in 10 feet
(3 mm in 3 m) in any direction.

END OF SECTION
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SECTION 09 30 00
TILING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Tile for wall applications.

B. Tile accessories.

C. Tile trim.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions

B. Section 07 92 00 - Joint Sealants:  Sealing joints between tile work and adjacent construction
and fixtures.

C. Section 09 21 16 - Gypsum Board Assemblies:  Tile backer board.

1.03 REFERENCE STANDARDS

A. ANSI A108/A118/A136 - American National Standard Specifications for the Installation of
Ceramic Tile (Compendium); 2019.

B. ANSI A108.2 - American National Standard General Requirements: Materials, Environmental
and Workmanship; 2019.

C. ANSI A108.4 - American National Standard Specifications for Installation of Ceramic Tile with
Organic Adhesive or Water Cleanable Tile-Setting Epoxy Adhesive; 2019.

D. ANSI A108.10 - American National Standard Specifications for Installation of Grout in Tilework;
2017 (Reaffirmed 2022).

E. ANSI A118.3 - American National Standard Specifications for Chemical Resistant, Water
Cleanable Tile-Setting and -Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive;
2013 (Revised).

F. ANSI A118.4 - American National Standard Specifications for Modified Dry-Set Cement Mortar;
2012 (Revised).

G. ANSI A118.9 - American National Standard Specifications for Test Methods and Specifications
for Cementitious Backer Units; 1999 (Reaffirmed 2016).

H. ANSI A118.10 - American National Standard Specifications for Load Bearing, Bonded,
Waterproof Membranes For Thin-Set Ceramic Tile And Dimension Stone Installation; 2014.

I. ANSI A136.1 - American National Standard for Organic Adhesives for Installation of Ceramic
Tile; 2008 (Reaffirmed 2013).

J. ANSI A137.1 - American National Standard Specifications for Ceramic Tile; 2022.

K. ANSI A137.3 - American National Standard Specifications for Gauged Porcelain Tile and
Gauged Porcelain Tile Panels/Slabs; 2021.

L. ASTM C373 - Standard Test Methods for Determination of Water Absorption and Associated
Properties by Vacuum Method for Pressed Ceramic Tiles and Glass Tiles and Boil Method for
Extruded Ceramic Tiles and Non-tile Fired Ceramic Whiteware Products; 2018.

M. ASTM C1178/C1178M - Standard Specification for Coated Glass Mat Water-Resistant Gypsum
Backing Panel; 2018.

N. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2019.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories.
Include instructions for using grouts and adhesives.
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C. Samples:  Submit manufacturer's full standard color/texture/finish range for Architect's
selection.

D. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain
removal methods.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  Natural Stone Institute (NSI) Accredited Commercial B Contractor (light
commercial):  www.naturalstoneinstitute.org/#sle.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Protect adhesives from freezing or overheating in accordance with manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not install solvent-based products in an unventilated environment.

B. Maintain ambient and substrate temperature above 50 degrees F (10 degrees C) and below
100 degrees F (38 degrees C) during installation and curing of setting materials.

PART 2  PRODUCTS

2.01 TILE

A. Manufacturers:  All products by the same manufacturer.

1. American Olean Corporation:  www.americanolean.com/#sle.

2. Dal-Tile Corporation: www.daltile.com/#sle.

3. Floridatile: www.floridatile.com/

B. Glazed Wall Tile :  ANSI A137.1 standard grade. 

C. Porcelain Tile :  ANSI A137.1 standard grade. 

2.02 TRIM AND ACCESSORIES

A.  Trim:  Matching bullnose, double bullnose, cove base, and cove  ceramic shapes in sizes
coordinated with field tile .
1. Manufacturers:  Same as for tile.

2.03 SETTING MATERIALS

A. Epoxy Adhesive and Mortar Bond Coat:  ANSI A118.3.

2.04 GROUTS

A. Epoxy Grout:  ANSI A118.3 chemical resistant and water-cleanable epoxy grout.

1. Applications:  Where indicated.

2. Color(s):  As selected by Architect from manufacturer's full line.

2.05 ACCESSORY MATERIALS

A. Waterproofing Membrane at Showers:  Specifically designed for bonding to cementitious
substrate under thick mortar bed or thin-set tile; complying with ANSI A118.10.

1. Peel-and-Stick Sheet Type:

a. Material:  Rubberized membrane laminated to reinforcing fabric, 40 mils (1 mm),
thick, minimum.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive tile.

3.02 PREPARATION

A. Protect surrounding work from damage.

B. Prepare substrate surfaces for adhesive installation in accordance with adhesive
manufacturer's instructions.
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3.03 INSTALLATION - GENERAL

A. Install tile  and grout in accordance with applicable requirements of ANSI A108.1a through ANSI
A108.19 , manufacturer's instructions, and TCNA (HB) recommendations.

B. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.

C. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and bases
neatly.  Align floor joints.

D. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make
grout joints without voids, cracks, excess mortar or excess grout, or too little grout.

E. Form internal angles square and external angles bullnosed.

F. Sound tile after setting.  Replace hollow sounding units.

G. Keep control and expansion joints free of mortar, grout, and adhesive.

H. Prior to grouting, allow installation to completely cure; minimum of 48 hours.

I. Grout tile joints unless otherwise indicated.  Use standard grout unless otherwise indicated.

J. At changes in plane and tile-to-tile control joints, use tile sealant instead of grout, with either
bond breaker tape or backer rod as appropriate to prevent three-sided bonding.

3.04 INSTALLATION - WALL TILE

A. Over gypsum wallboard on wood or metal studs install in accordance with TCNA (HB) Method
W243, thin-set with dry-set or latex-Portland cement bond coat, unless otherwise indicated.

3.05 CLEANING

A. Clean tile and grout surfaces.

END OF SECTION
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SECTION 09 51 00
ACOUSTICAL CEILINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Suspended metal grid ceiling system.

B. Acoustical units.

1.02 RELATED REQUIREMENTS

A. Section 13 05 42- Seismic Restraints

1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.

B. ASTM C635/C635M - Standard Specification for the Manufacture, Performance, and Testing of
Metal Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings; 2017.

C. ASTM E1264 - Standard Classification for Acoustical Ceiling Products; 2019.

D. UL (GGG) - GREENGUARD Gold Certified Products; Current Edition.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Sequence work to ensure acoustical ceilings are not installed until building is enclosed,
sufficient heat is provided, dust generating activities have terminated, and overhead work is
completed, tested, and approved.

B. Do not install acoustical units until after interior wet work is dry.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data on suspension system components and acoustical units.

C. Samples:  Submit two samples 12 x 12 inch size illustrating material and finish of acoustical
units.

D. Samples:  Submit two samples each, 12 inches long, of suspension system main runner, cross
runner, and perimeter molding.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Acoustical Units:  Quantity equal to 5 percent of total installed.

1.06 QUALITY ASSURANCE

A. Suspension System Manufacturer Qualifications:  Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.

B. Acoustical Unit Manufacturer Qualifications:  Company specializing in manufacturing the
products specified in this section with minimum three years documented experience.

1.07 FIELD CONDITIONS

A. Maintain uniform temperature of minimum 60 degrees F (16 degrees C), and maximum
humidity of 40 percent prior to, during, and after acoustical unit installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Acoustic Tiles/Panels:

1. Armstrong World Industries, Inc :  www.armstrongceilings.com/#sle.

2. CertainTeed Corporation :  www.certainteed.com/#sle.

3. USG Corporation :  www.usg.com/ceilings/#sle.

B. Suspension Systems:
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1. Same as for acoustical units.

2.02 PERFORMANCE REQUIREMENTS

A. Seismic Performance:  See Section 13 05 42 - Seismic Restraints for seismic bracing bracing
and performance requirements.

2.03 ACOUSTICAL UNITS

A. Acoustical Units - General:  ASTM E1264, Class A.

1. VOC Content:  Certified as Low Emission by one of the following:

a. Product listing in UL (GGG).

B. Acoustical Panels :  Painted mineral fiber, with the following characteristics:

1. Classification:  ASTM E1264 Type III.

a. Pattern: "D" - fissured .
2. Size:  As indicated on Drawings.

3. Thickness:  7/8"

4. Light Reflectance:  87  percent, determined in accordance with ASTM E1264.

5. NRC Range:  0.75  to 0.85 , determined in accordance with ASTM E1264.

6. Articulation Class (AC): 170 , determined in accordance with ASTM E1264.

7. Ceiling Attenuation Class (CAC): 35 , determined in accordance with ASTM E1264.

8. Panel Edge:  Beveled tegular .
9. Suspension System:   Exposed grid.

2.04 SUSPENSION SYSTEM(S)

A. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.

B. Metal Suspension Systems - General:  Complying with ASTM C635/C635M; die cut and
interlocking components, with perimeter moldings, hold down clips, stabilizer bars, clips, and
splices as required.

1. Materials:

a. Steel Grid:  ASTM A653/A653M, G30 coating, unless otherwise indicated.

C. Exposed Suspension System :  Hot-dipped galvanized steel grid with aluminum cap.

1. Application(s):  Seismic.

2. Structural Classification:  Intermediate-duty, when tested in accordance with ASTM
C635/C635M.

3. Profile:   Tee; 15/16 inch (24 mm) face width.

4. Finish:   Baked enamel.

5. Color:  White.

2.05 ACCESSORIES

A. Support Channels and Hangers:  Galvanized steel; size and type to suit application, seismic
requirements, and ceiling system flatness requirement specified.

B. Hanger Wire:   12 gauge, 0.08 inch (2 mm) galvanized steel wire.

C. Seismic Clips:  Manufacturer's standard clips for seismic conditions and to suit application.

D. Perimeter Moldings:  Same metal and finish as grid.

1. Size:  As required for installation conditions and specified Seismic Design Category.  See
Section 13 05 42 - Seismic Retraints.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that layout of hangers will not interfere with other work.



CONSTRUCT BELLEFONTAINE READINESS CENTER

Project No. T2150-01

NGB No. PN290179

Oculus Project No. 162-21
Bidding Documents

May 3, 2024

Acoustical Ceilings  09 51 00 - 3  

3.02 PREPARATION

A. Install after major above-ceiling work is complete.

B. Coordinate the location of hangers with other work.

3.03 INSTALLATION - SUSPENSION SYSTEM

A. Rigidly secure system, including integral mechanical and electrical components, for maximum
deflection of 1:360.

B. Perimeter Molding:  Install at intersection of ceiling and vertical surfaces and at junctions with
other interruptions.

1. Use longest practical lengths.

C. Suspension System, Non-Seismic:  Hang suspension system independent of walls, columns,
ducts, pipes and conduit.  Where carrying members are spliced, avoid visible displacement of
face plane of adjacent members.

D. Seismic Suspension System, Seismic Design Category as indicated:  Hang suspension system
independent of walls, columns, ducts, pipes and conduit.  Maintain a 3/8 inch (9 mm) clearance
between grid ends and wall.

E. Where ducts or other equipment prevent the regular spacing of hangers, reinforce the nearest
affected hangers and related carrying channels to span the extra distance.

F. Do not support components on main runners or cross runners if weight causes total dead load
to exceed deflection capability.

G. Support fixture loads using supplementary hangers located within 6 inches (152 mm) of each
corner, or support components independently.

H. Do not eccentrically load system or induce rotation of runners.

3.04 INSTALLATION - ACOUSTICAL UNITS

A. Install acoustical units in accordance with manufacturer's instructions.

B. Fit acoustical units in place, free from damaged edges or other defects detrimental to
appearance and function.

C. Fit border trim neatly against abutting surfaces.

D. Install acoustical units level, in uniform plane, and free from twist, warp, and dents.

E. Cutting Acoustical Units:

1. Make field cut edges of same profile as factory edges.

3.05 TOLERANCES

A. Maximum Variation from Flat and Level Surface:  1/8 inch in 10 feet (3 mm in 3 m).

B. Maximum Variation from Plumb of Grid Members Caused by Eccentric Loads:  2 degrees.

END OF SECTION
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SECTION 09 65 00
RESILIENT FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Resilient tile flooring.

B. Resilient base.

C. Resilient stair accessories.

D. Installation accessories.

1.02 RELATED REQUIREMENTS

A. Section 09 05 61 - Common Work Results for Flooring Preparation:  Concrete slab moisture
and alkalinity testing and remediation procedures.

B. Section 14 24 00 - Hydraulic Elevators: Elevator car finishes.

1.03 REFERENCE STANDARDS

A. ASTM F1344 - Standard Specification for Rubber Floor Tile; 2021a.

B. ASTM F1861 - Standard Specification for Resilient Wall Base; 2021.

C. ASTM F2169 - Standard Specification for Resilient Stair Treads; 2015 (Reapproved 2020).

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; including sizes, patterns and colors available; and installation instructions.

C. Selection Samples:  Where color is not indicated on Drawings, submit manufacturer's complete
set of color samples for Architect's selection.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified flooring with
minimum 10  years  documented  experience.

B. Installer Qualifications:  Company specializing in installing specified flooring with minimum 5 
years  experience .

1.06 DELIVERY, STORAGE, AND HANDLING

A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the
correct style, color, quantity and run numbers.

B. Store all materials off of the floor in an acclimatized, weather-tight space.

C. Maintain temperature in storage area between 55 degrees F (13 degrees C) and 90 degrees F
(72 degrees C).

D. Do not double stack pallets.

1.07 FIELD CONDITIONS

A. Store materials for not less than 48 hours prior to installation in area of installation at a
temperature of 70 degrees F (21 degrees C) to achieve temperature stability.  Thereafter,
maintain conditions above 55 degrees F (13 degrees C).

PART 2  PRODUCTS

2.01 TILE FLOORING

A. Rubber Tile :  Homogeneous, color and pattern throughout thickness .
1. Manufacturers: Match stair treads

2. Minimum Requirements:  Comply with ASTM F1344, of Class corresponding to type
specified.

3. Size:  18 by 18 inch (457 by 457 mm) nominal.
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4. Total Thickness:  0.125 inch (3.2 mm).

5. Texture:  Raised circles .
6. Color:  To be selected by Architect from manufacturer's full range.

2.02 STAIR COVERING

A. Stair Treads with Integral Risers:  Rubber; full height of riser, full width and depth of tread in
one piece; tapered thickness.

1. Minimum Requirements:  Comply with ASTM F2169, Type TS, rubber, vulcanized
thermoset.

2. Nosing:  Square.

3. Tread Texture:  Raised circles .
4. Color:  As indicated on Drawings .

2.03 RESILIENT BASE

A. Resilient Base :  ASTM F1861, Type TS rubber, vulcanized thermoset ; style as scheduled .
1. Height:  4 inches (100 mm).

2. Thickness:  0.125 inch (3.2 mm).

3. Finish:  Satin.

4. Color:  As indicated on drawings.

2.04 ACCESSORIES

A. Subfloor Filler:  White premix latex; type recommended by adhesive material manufacturer.

B. Primers, Adhesives, and Seam Sealer:  Waterproof; types recommended by flooring
manufacturer.

C. Filler for Coved Base:  Plastic.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of flooring to substrate.

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of
work, are dust-free, and are ready to receive resilient base.

C. Verify that required floor-mounted utilities are in correct location.

3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.

B. Remove stairtread ridges and bumps.  Fill minor low spots, cracks, joints, holes, and other
defects with subfloor filler to achieve smooth, flat, hard surface.

C. Prohibit traffic until filler is fully cured.

D. Clean substrate.

E. Apply primer as required to prevent "bleed-through" or interference with adhesion by
substances that cannot be removed.  

3.03 INSTALLATION - GENERAL

A. Starting installation constitutes acceptance of substrate conditions.

B. Install in accordance with manufacturer's written instructions.

C. Adhesive-Applied Installation:

1. Spread only enough adhesive to permit installation of materials before initial set.

2. Fit joints and butt seams tightly.

3. Set flooring in place, press with heavy roller to attain full adhesion.

D. Scribe flooring to walls, columns, cabinets, floor outlets, and other appurtenances to produce
tight joints.
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3.04 INSTALLATION - TILE FLOORING

A. Mix tile from container to ensure shade variations are consistent when tile is placed, unless
otherwise indicated in manufacturer's installation instructions.

B. Lay flooring with joints and seams parallel to building lines to produce symmetrical pattern.

3.05 INSTALLATION - RESILIENT BASE

A. Fit joints tightly and make vertical.  Maintain minimum dimension of 18 inches (45 mm) between
joints.

B. Install base on solid backing.  Bond tightly to wall and floor surfaces.

3.06 INSTALLATION - STAIR COVERINGS

A. Install stair coverings in one piece for full width and depth of tread.

B. Adhere over entire surface.  Fit accurately and securely.

3.07 CLEANING

A. Remove excess adhesive from floor, base, and wall surfaces without damage.

B. Clean in accordance with manufacturer's written instructions.

3.08 PROTECTION

A. Prohibit traffic on resilient flooring for 48 hours after installation.

END OF SECTION
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SECTION 09 65 66
RESILIENT ATHLETIC FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Interlocking, loose-laid rubber tile.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 09 05 61 - Common Work Results for Flooring Preparation:  Concrete slab moisture
and alkalinity testing and remediation procedures.

1.03 REFERENCE STANDARDS

A. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers--
Tension; 2016 (Reapproved 2021).

B. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2015
(Reapproved 2021).

C. UL (GGG) - GREENGUARD Gold Certified Products; Current Edition.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Manufacturer's printed data sheets for products specified.

C. Selection Samples:  Manufacturer's color charts for flooring materials specified , indicating full
range of colors and textures available.

1.05 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer certified in writing by the flooring manufacturer
to be qualified for installation of specified flooring system.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to project site in unopened containers clearly labeled with manufacturer's
name and identification of contents.

B. Store materials in dry and clean location until needed for installation. During installation, handle
in a manner that will prevent marring and soiling of finished surfaces.

1.07 FIELD CONDITIONS

A. Maintain temperature in spaces to receive adhesively installed resilient flooring within range of
70 to 95 degrees F (21 to 35 degrees C) for not less than 48 hours before the beginning of
installation and for not less than 48 hours after installation has been completed. Subsequently,
do not allow temperature in installed spaces to drop below 50 degrees F (10 degrees C) or to
go above 100 degrees F (38 degrees C).

PART 2  PRODUCTS

2.01 PREFORMED ATHLETIC FLOORING

A. Rubber Tile Flooring:   Recycled SBR (styrene butadiene rubber) and colored EPDM granules
with urethane binder.

1. Backing:  Recycled black rubber, laminated to colored top layer.

2. VOC Content:  Certified as Low Emission by one of the following:

a. Product listing in UL (GGG).

3. Thickness:  Minimum 5/16 inch (8.0 mm).

4. Size:  Manufacturer's standard.

5. Tensile Strength:  Minimum 150 psi (1.0 MPa), per ASTM D412.

6. Durometer Hardness, Type A:  Minimum of 55, when tested in accordance with ASTM
D2240.

7. Tile Edge/Installation:  Interlocking shape, loose-laid installation.
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8. Surface Texture:  Smooth.

9. Color:  As selected from manufacturer's standard range.

10. Manufacturers:

a. Encore Athletic

b. Flexco

c. Nora

2.02 ACCESSORIES

A. Leveling Compound:  Latex-modified cement formulation as recommended by flooring
manufacturer for substrate conditions.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of athletic flooring. Proceed with
installation only after unsatisfactory conditions have been corrected.

B. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks
that might telegraph through flooring, clean, dry, and free of curing compounds, surface
hardeners, and other chemicals that might interfere with bonding of athletic flooring to
substrate.

3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.

B. Concrete: Use leveling compound as necessary to achieve substrate flatness of plus or minus
1/8 inch within 10 ft radius (1/1000).

C. Remove coatings that are incompatible with flooring adhesives, using methods recommended
by flooring manufacturer.

D. Broom clean areas to receive athletic flooring immediately before beginning installation.

3.03 INSTALLATION

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install in accordance with manufacturer's written instructions.

C. Rubber Tile Flooring:

1. Lay out center lines in spaces to receive tile flooring, based on location of principal walls.
Start tile installation from center, and adjust as necessary to avoid tiles less than one-half
width at perimeter.

2. Lay tiles square with room axis, matching for color and pattern by selecting from cartons
and mixing as recommended by manufacturer.

3. Install loose-laid tile in a staggered pattern, fit interlocking edges tightly.

3.04 CLEANING

A. Clean flooring using methods recommended by manufacturer.

3.05 PROTECTION

A. Protect finished athletic flooring from construction traffic to ensure that it is without damage
upon Date of Substantial Completion.

END OF SECTION
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SECTION 09 67 00
FLUID-APPLIED FLOORING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Fluid-applied flooring and base.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 09 05 61 - Common Work Results for Flooring Preparation:  Concrete slab moisture
and alkalinity testing and remediation procedures.

C. Section 09 96 00 - High Performance Coatings

1.03 REFERENCE STANDARDS

A. ASTM D638 - Standard Test Method for Tensile Properties of Plastics; 2014.

B. ASTM D905 - Standard Test Method for Strength Properties of Adhesive Bonds in Shear by
Compression Loading; 2008 (Reapproved 2021).

C. ASTM D4060 - Standard Test Method for Abrasion Resistance of Organic Coatings by the
Taber Abraser; 2019.

D. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2016.

E. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source; 2019a, with Editorial Revision (2020).

F. ASTM F710 - Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring;
2021.

G. ICRI 310.2R - Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings,
Polymer Overlays, and Concrete Repair; 2013.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data on specified products, describing physical  and performance 
characteristics; sizes, patterns and colors available .

C. Samples:  Submit two samples, 12 in. x 12 in. in size illustrating color and pattern for each floor
material for each color specified.

D. Manufacturer's Qualification Statement.

E. Applicator's Qualification Statement.

F. Maintenance Data:  Include maintenance procedures, recommended maintenance materials,
procedures for stain removal, repairing surface, and suggested schedule for cleaning.

G. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Top Coat Materials: 2 gallons (8 liters).

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section with minimum 10  years  experience.

B. Applicator Qualifications:  Company specializing in performing the work of this section.

1. Minimum 5 years of documented experience .
2. Approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Store resin materials in a dry, secure area.
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B. Store materials for three days prior to installation in area of installation to achieve temperature
stability.

1.07 FIELD CONDITIONS

A. Maintain minimum temperature in storage area of 55 degrees F (13 degrees C).

B. Store materials in area of installation for minimum period of 24 hours prior to installation.

C. Maintain ambient temperature required by manufacturer 72 hours prior to, during, and 24 hours
after installation of materials.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Fluid-Applied Flooring: Basis of Desing: Stonhard Stonclad GS

2.02 FLUID-APPLIED FLOORING SYSTEMS

A. System Characteristics:

1. Color and Pattern:  Choose from Mfg. Standards

2. Wearing Surface:  Standard smooth.

3. Integral Cove Base:  Yes

4. Overall System Thickness:  Nominal 1/4”

B. System Components

C. Primer:

1. Material Basis: Manufacturer's standard primer

2. Resin: Epoxy

3. Formulation Description: (2) two component, 100 percent solids.

4. Application Method:  Squeegee and roller.

5. Number of Coats:  (1) one.

D. Mortar Base:

1. Resin:  Epoxy.

2. Formulation Description:  (3) three component, 100 percent solids.

3. Application Method:  Metal Trowel.

a. Thickness of Coats: nominal 1/4 inch (6.4 mm).

b. Number of Coats:  One.

4. Aggregates:  Pigmented Blended aggregate.

E. Top Coat

1. Resin:  Epoxy.

2. Formulation Description:  (2) two component 100 percent solids.

3. Type:  pigmented.

4. Finish:  standard.

5.  Number of Coats:  one

F. System Physical Properties:  Provide resinous flooring system with the following minimum
physical property requirements when tested according to test methods indicated:

1. Compressive Strength:  10,000 psi after 7 days per ASTM C 579.

2. Tensile Strength:  1,750 psi per ASTM C 307.

3. Flexural Strength:  4,000 psi per ASTM C 580.

4. Water Absorption:  < 1% per ASTM C 413.

5. Impact Resistance:  > 160 in. lbs. per ASTM D 2794.

6. Flammability:  Class 1 per ASTM E-648.

7. Hardness:  85 to .90, Shore D per ASTM D 2240.

8. Flexural Modulus of Elasticity: 2.0x106 psi per ASTM C-580

9. Thermal Coefficient of Linear Expansion: 1.4x10-5 in./in.˚F per ASTM  C-531

10. Slip Resistance: 0.42 (wet) dynamic coefficient of friction.
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2.03 ACCESSORIES

A. Patching, Leveling and Fill Material:  Resinous product of or approved by resinous flooring
manufacturer and recommended by manufacturer for application indicated.

B. Joint Sealant:  Type recommended or produced by resinous flooring manufacturer for type of
service and joint condition indicated.

C. Slip Resistance Additive: Either 90 grit silica for addition to final coat or 46 grit silica broadcast
over final coat.

D. Subfloor Filler:  Type recommended by fluid-applied flooring manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of
work and are ready to receive flooring.

B. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of
materials to subfloor surfaces.

3.02 PREPARATION

A. Remove subfloor ridges and bumps.  Fill low spots, cracks, joints, holes, and other defects with
subfloor filler.

B. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Grind irregularities above the
surface level.  Prohibit traffic until filler is cured.

C. Vacuum clean substrate.

D. Apply primer to surfaces required by flooring manufacturer.

3.03 INSTALLATION - FLOORING

A. Apply in accordance with manufacturer's instructions.

B. Apply each coat to minimum thickness required by manufacturer.

C. Finish to smooth level surface.

D. Slip Resistance:  In wet floor areas and where indicated, provide one of the following:

1. Add 90 grit silica to the final coat material prior to applications.

2. Broadcast 46 grit silica uniformly over the final coat before it sets.

3.04 INSTALLATION - BASE

A. Apply cove base mix to wall surfaces before applying flooring.  Apply according to
manufacturer's written instructions and details including those for taping, mixing, priming,
troweling, sanding, of cove base.  Round internal and external corners.

3.05 PROTECTION

A. Prohibit traffic on floor finish for 48 hours after installation.

B. Barricade area to protect flooring until fully cured.

END OF SECTION
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SECTION 09 68 13
TILE CARPETING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Carpet tile, fully adhered.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 09 05 61 - Common Work Results for Flooring Preparation:  Concrete slab moisture
and alkalinity testing and remediation procedures.

C. Section 09 65 13 - Resilient Base

1.03 REFERENCE STANDARDS

A. ASTM D2859 - Standard Test Method for Ignition Characteristics of Finished Textile Floor
Covering Materials; 2016 (Reapproved 2021).

B. ASTM E648 - Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using
a Radiant Heat Energy Source; 2019a, with Editorial Revision (2020).

C. CRI (GLP) - Green Label Plus Testing Program - Certified Products; Current Edition.

D. NFPA 253 - Standard Method of Test for Critical Radiant Flux of Floor Covering Systems Using
a Radiant Heat Energy Source; 2019.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data on specified products, describing physical and performance
characteristics; sizes, patterns, colors available, and method of installation.

C. Submit manufacturer's full standard color, texture, pattern line for Architect's review and
selection.

D. Verification Samples:  Submit two carpet tiles illustrating color and pattern design for each
carpet color selected.

E. Sustainable Design Submittal:  Submit VOC content documentation for adhesives.

F. Manufacturer's Qualification Statement.

G. Installer's Qualification Statement.

H. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.
1. See Section 01 60 00 - Product Requirements, for additional provisions.
2. Extra Carpet Tiles:  Quantity equal to 5 percent of total installed of each color and pattern

installed.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing specified carpet tile with
minimum 10  years  documented  experience.

B. Installer Qualifications:  Company specializing in installing carpet tile with minimum 5  years 
experience .

1.06 FIELD CONDITIONS

A. Store materials in area of installation for minimum period of 24 hours prior to installation.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Tile Carpeting:
1. Mannington
2. Shaw
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3. Patcraft

2.02 MATERIALS

A. Tile Carpeting: Manufactured in one color dye lot.
1. Meet or exceed the Carpet and Rug institute Green Label indoor Quality Test.
2. Patterned Cut/Loop.
3. Fiber: 100% solution dyed nylon.
4. Tufted Weight: 28 oz/yd² | 949.4 g/m²
5. Tile Size: As indicated on Drawings
6. Color and Pattern: As selected..
7. Critical Radiant Flux:  Minimum of 0.22 watts/sq cm, when tested in accordance with

ASTM E648 or NFPA 253.
8. Surface Flammability Ignition:  Pass ASTM D2859 (the "pill test").
9. VOC Content:  Provide CRI (GLP) certified product; in lieu of labeling, independent test

report showing compliance is acceptable.
10. Maximum Electrostatic Charge: 3 Kv. at 20 percent relative humidity.
11. Total Thickness: 0.300 inches
12. Gauge: 1/10 inch
13. Primary Backing Material:  Polypropylene.
14. Secondary Backing Material: Manufacturer's standard .

2.03 ACCESSORIES

A. Subfloor Filler:  White premix latex; type recommended by flooring material manufacturer.

B. Edge Strips:  Vinyl , color as selected by Architect .

C. Adhesives:
1. Compatible with materials being adhered; maximum VOC content as specified in Section

01 61 16.

D. Carpet Tile Adhesive:  Recommended by carpet tile manufacturer; releasable type.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within tolerances specified for that type of work
and are ready to receive carpet tile.

B. Verify that subfloor surfaces are dust-free and free of substances that could impair bonding of
adhesive materials to subfloor surfaces.

3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.

B. Remove subfloor ridges and bumps.  Fill minor or local low spots, cracks, joints, holes, and
other defects with subfloor filler.

C. Apply, trowel, and float filler to achieve smooth, flat, hard surface.  Prohibit traffic until filler is
cured.

D. Vacuum clean substrate.

3.03 INSTALLATION

A. Starting installation constitutes acceptance of subfloor conditions.

B. Install carpet tile in accordance with manufacturer's instructions.

C. Blend carpet from different cartons to ensure minimal variation in color match.

D. Cut carpet tile clean.  Fit carpet tight to intersection with vertical surfaces without gaps.

E. Lay carpet tile in square pattern, with pile direction parallel to next unit, set parallel to building
lines.

F. Trim carpet tile neatly at walls and around interruptions.
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G. Complete installation of edge strips, concealing exposed edges.

3.04 CLEANING

A. Remove excess adhesive without damage, from floor, base, and wall surfaces.

B. Clean and vacuum carpet surfaces.

END OF SECTION
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SECTION 09 84 30
SOUND-ABSORBING WALL AND CEILING UNITS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Cementitious wood fiber plank acoustical wall and ceiling system.

B. Mounting accessories.

1.02 RELATED REQUIREMENTS

A. Section 09 91 23 - Interior Painting.

1.03 REFERENCE STANDARDS

A. ASTM C423 - Standard Test Method for Sound Absorption and Sound Absorption Coefficients
by the Reverberation Room Method; 2017.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2021a.

C. ASTM E795 - Standard Practices for Mounting Test Specimens During Sound Absorption
Tests; 2023.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Manufacturer's printed data sheets for products specified.

C. Shop Drawings:  Fabrication and installation details, panel layout and fabric orientation .

D. Selection Samples: Manufacturer's color charts for fabric covering, indicating full range of
fabrics, colors, and patterns available.

E. Certifications:  UL certifications that products comply with specified requirements, including
laboratory reports showing compliance with specified tests and standards. Acoustical
performance, products must be tested to the A, D-20, C-20, or C-40 method.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products of the type
specified in this section, with at least three years of documented experience.

B.

1.06 SUSTAINABLE MATERIALS

A. Transparency: Manufacturers will be given preference when they provide third party verified
documentation to support sustainable requirements for the following:  Material ingredient
transparency, Removal of Red List Ingredients per LBCV3, Life Cycle impact information, Low-
Emitting Materials, and Clean Air performance.

B. Health Product Declaration. The end use product has a published, complete third party verified
Health Product Declaration with disclosure at a minimum of 1000ppm of known hazards in
compliance with the Health Product Declaration open Standard.

C. Declare Label.  The end use product has a published third party verified Declare label by the
International Living Future Institute with disclosure of 100 ppm with a designation of Red List
Free or Compliant (less than 1% proprietary ingredients). 

D. Low Emitting products with VOC emissions data. Preference will also be given to
manufacturers that can provide third party verified emissions data showing their products meet
CDHP Standard Method v1.1 (Section 01350).

E. Life cycle analysis. Products that have communicated lifecycle data through Environmental
Product Declarations (EPDs) will be preferred.

F. End of Life Programs/Recycling: Where applicable, manufacturers that provide the option for
recycling of their products into new products at end-of-life through take-back programs will be
preferred.
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G. Products meeting LEED V4 requirements including:

1. Storage & Collection of Recyclables

2. Construction and Demolition Waste Management Planning

3. Building Life-Cycle Impact Reduction

4. Building Product Disclosure and Optimization Environmental Product Declarations

1.07 DELIVERY, STORAGE, AND HANDLING

A. Protect acoustical units from moisture during shipment, storage, and handling. Deliver in
factory-wrapped bundles; do not open bundles until units are needed for installation.

B. Store units flat, in dry, well-ventilated space; do not stand on end.

C. Protect edges from damage.

1.08 FIELD CONDITIONS

A. Do not install panels until building is closed in and HVAC system is operational.

B. Locate materials onsite at least 72 hours before beginning installation to allow materials to
reach temperature and moisture content equilibrium.

C. Maintain the following conditions in areas where acoustical materials are to be installed 72
hours before, during and after installation:

1. Relative Humidity: 25 - 85%.

2. Uniform Temperature: 32 - 120 degrees F (0 - 49 degrees C).

1.09 WARRANTY

A. Provide written warranty executed by the manufacturer, agreeing to repair or replace panels
that fail within the warranty period.  Failures include, but are not limited to the following:

1. Defects in materials or factory workmanship.

2. Duraction: Thirty (30) years from date of substantial completion.

PART 2  PRODUCTS

2.01  ACOUSTICAL PANELS

A. Basis of Design:  Tectum Create Direct Wall and Ceiling Panels.

B. Surface Texture: Coarse

C. Composition: Aspen wood fibers bonded with inorganic hydraulic cement

D. Finish: Surface appearance shall be consistent from panel to panel

E. Color: Standard Selection: White

F. Size: As indicated on Drawings

G. Thickness: 1 inch

H. Edge Profile: Bevel

2.02 ACCESSORIES

A. Back-Mounting Accessories: Manufacturer's standard accessories for concealed support,
designed to allow panel removal :

B. Ceiling-Suspended Accessories:  Manufacturer's standard accessories at locations as indicated
on each acoustical unit, sized appropriately for weight of acoustical unit.

C. Fixing Clips:  Manufacturers standard for application as indicated.

D. Furring Strips:  1 by 2 inch wood furring (25 by 50 mm).

E. Panel Adhesive:  Acceptable to acoustical panel manufacturer for application as indicated.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of acoustical units. Proceed with
installation only after unsatisfactory conditions have been corrected.
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3.02 INSTALLATION

A. Install acoustical units in locations as indicated, following manufacturer's installation
instructions.

B. Install mounting accessories and supports in accordance with shop drawings.

C. Align panels accurately, with edges plumb and top edges level.  Scribe to fit accurately at
adjoining work and penetrations.

D. Suspend ceiling baffles at locations and heights as indicated.

E. Install acoustical units to construction tolerances of plus or minus 1/16 inch (1.6 mm) for the
following:

1. Plumb and level.

2. Flatness.

F. Replace damaged or broken panels.

END OF SECTION
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SECTION 09 91 13
EXTERIOR PAINTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish exterior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated, including the following:

D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having factory-
applied primers are not considered factory finished.

2. Items indicated to receive other finishes.

3. Items indicated to remain unfinished.

4. Fire rating labels, equipment serial number and capacity labels, and operating parts of
equipment.

5. Floors, unless specifically indicated.

6. Glass.

7. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 05 50 00 - Metal Fabrications:  Shop-primed items.

1.03 REFERENCE STANDARDS

A. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission Standards for
Architectural Coatings; U.S. Environmental Protection Agency; current edition.

B. ASTM D16 - Standard Terminology for Paint, Related Coatings, Materials, and Applications;
2016.

C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

D. SSPC V1 (PM1) - Good Painting Practice:  Painting Manual Volume 1; 2016.

E. SSPC V2 (PM2) - Systems and Specifications:  Steel Structures Painting Manual Volume 2;
2021.

F. SSPC-SP 2 - Hand Tool Cleaning; 2018.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide complete list of products to be used, with the following information for
each:

1. Manufacturer's name, product name and/or catalog number, and general product category
(e.g. "alkyd enamel").

2. MPI product number (e.g. MPI #47).

3. Cross-reference to specified paint system(s) product is to be used in; include description
of each system.

C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches (216 by 279 mm) in
size, illustrating range of colors available for each finishing product specified.

1. Where sheen is specified, submit samples in only that sheen.

D. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Paint and Finish Materials:  1 gallon (4 L) of each color; from the same product run,
store where directed.
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3. Label each container with color in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,
with minimum 10  years  documented  experience.

B. Applicator Qualifications:  Company specializing in performing the type of work specified with
minimum 5 years experience .

C. Product Certificaiton:  Provide products that comply with Green Seals Certification.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and a
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the paint product
manufacturer's temperature ranges.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply exterior paint and finishes during rain or snow, or when relative humidity is outside
the humidity ranges required by the paint product manufacturer.

D. Minimum Application Temperatures for Latex Paints:  50 degrees F (10 degrees C) for exterior;
unless required otherwise by manufacturer's instructions.

E. Provide lighting level of 80 ft candles (860 lx) measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer to the greatest extent possible.

1. If a single manufacturer cannot provide specified products, minor exceptions will be
permitted provided approval by Architect is obtained using the specified procedures for
substitutions.

2. Substitution of a different paint system using MPI-approved products by the same
manufacturer will be considered.

B. Paints:

1. Behr Process Corporation :  www.behr.com/#sle.

2. PPG Paints :  www.ppgpaints.com/#sle.

3. Rodda Paint Company : www.roddapaint.com/#sle.

4. Sherwin-Williams Company :  www.sherwin-williams.com/#sle.

C. Primer Sealers:  Same manufacturer as top coats.

D. Substitutions:  See Section 01 60 00 - Product Requirements.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless required to be a field-catalyzed paint.

1. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.

2. Supply each paint material in quantity required to complete entire project's work from a
single production run.
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3. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
described explicitly in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:  Comply with Section 01 61 16.

2.03 PAINT SYSTEMS - EXTERIOR

A. Ferrous Metals, Primed, Alkyd, 2 Coat:

1. Touch-up with rust-inhibitive primer recommended by top coat manufacturer.

2. Semi-gloss:  Two coats of alkyd enamel .

B. Paint MgE-OP-3A - Galvanized Metals, Alkyd, 3 Coat:

1. One coat galvanize primer.

2. Gloss:  Two coats of alkyd enamel .

2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.

PART 3  EXECUTION

3.01 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces for finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Remove mildew from impervious surfaces by scrubbing with solution of tetra-sodium phosphate
and bleach.  Rinse with clean water and allow surface to dry.

3.02 APPLICATION

A. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

B. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

C. Apply each coat to uniform appearance.

D. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior
to applying next coat.

E. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.

3.03 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.04 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 09 91 23
INTERIOR PAINTING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Surface preparation.

B. Field application of paints.

C. Scope:  Finish interior surfaces exposed to view, unless fully factory-finished and unless
otherwise indicated.

1. Both sides and edges of plywood backboards for electrical and telecom equipment before
installing equipment.

2. Elevator pit ladders.

3. Mechanical and Electrical:

a. In finished areas, paint insulated and exposed pipes, conduit, boxes, insulated and
exposed ducts, hangers, brackets, collars and supports, mechanical equipment, and
electrical equipment, unless otherwise indicated.

D. Do Not Paint or Finish the Following Items:

1. Items factory-finished unless otherwise indicated; materials and products having factory-
applied primers are not considered factory finished.

2. Items indicated to receive other finishes.

3. Items indicated to remain unfinished.

4. Fire rating labels, equipment serial number and capacity labels, bar code labels, and
operating parts of equipment.

5. Floors, unless specifically indicated.

6. Glass.

7. Concealed pipes, ducts, and conduits.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 05 50 00 - Metal Fabrications:  Shop-primed items.

C. Section 05 51 00 - Metal Stairs:  Shop-primed items.

D. Section 09 91 13 - Exterior Painting.

E. Section 09 96 00 - High-Performance Coatings.

1.03 REFERENCE STANDARDS

A. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

B. SSPC-SP 1 - Solvent Cleaning; 2015, with Editorial Revision (2016).

C. SSPC-SP 6 - Commercial Blast Cleaning; 2007.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide complete list of products to be used, with the following information for
each:

1. Manufacturer's name, product name and/or catalog number, and general product category
(e.g., "alkyd enamel").

2. MPI product number (e.g., MPI #47).

3. Cross-reference to specified paint system(s) product is to be used in; include description
of each system.

C. Samples:  Submit three paper "draw down" samples, 8-1/2 by 11 inches (216 by 279 mm) in
size, illustrating range of colors available for each finishing product specified.

1. Where sheen is specified, submit samples in only that sheen.
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2. Where sheen is not specified, submit each color in each sheen available.

3. Allow 30 days for approval process, after receipt of complete samples by Architect.

D. Certification:  By manufacturer that paints and finishes comply with VOC limits specified.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Paint and Finish Materials:  2 gallons (8 L)  of each color ;  from the same product run, 
store where directed.

3. Label each container with color in addition to the manufacturer's label.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified,
with minimum 10  years  documented  experience.

B. Applicator Qualifications: Company specializing in performing the type of work specified with
minimum 5 years experience.

C. Product Certificaiton: Provide products that comply with Green Seals Certification.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of paint, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.

C. Paint Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and a
maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by the paint product manufacturer.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

C. Do not apply materials when relative humidity exceeds 85 percent, at temperatures less than 5
degrees F (3 degrees C) above the dew point, or to damp or wet surfaces.

D. Minimum Application Temperatures for Paints:  50 degrees F (10 degrees C) for interiors
unless required otherwise by manufacturer's instructions.

E. Provide lighting level of 80 ft candles (860 lx) measured mid-height at substrate surface.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide paints and finishes from the same manufacturer to the greatest extent possible.

1. Substitution of a different paint system using MPI-approved products by the same
manufacturer will be considered.

B. Paints:

1. Behr Process Corporation:  www.behr.com/#sle.

2. PPG Paints:  www.ppgpaints.com/#sle.

3. Rodda Paint Co:  www.roddapaint.com/#sle.

4. Sherwin-Williams Company:  www.sherwin-williams.com/#sle.

2.02 PAINTS AND FINISHES - GENERAL

A. Paints and Finishes:  Ready-mixed, unless intended to be a field-catalyzed paint.

1. Provide paints and finishes of a soft paste consistency, capable of being readily and
uniformly dispersed to a homogeneous coating, with good flow and brushing properties,
and capable of drying or curing free of streaks or sags.



CONSTRUCT BELLEFONTAINE READINESS CENTER

Project No. T2150-01

NGB No. PN290179

Oculus Project No. 162-21
Bidding Documents

May 3, 2024

Interior Painting  09 91 23 - 3  

2. Provide materials that are compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

3. For opaque finishes, tint each coat including primer coat and intermediate coats, one-half
shade lighter than succeeding coat, with final finish coat as base color.

4. Supply each paint material in quantity required to complete entire project's work from a
single production run.

5. Do not reduce, thin, or dilute paint or finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Volatile Organic Compound (VOC) Content:  Comply with Section 01 61 16.

C. Flammability:  Comply with applicable code for surface burning characteristics.

2.03 PAINT SYSTEMS - INTERIOR

A. Medium Duty Vertical and Overhead :  Including gypsum board, concrete masonry units, shop
primed steel, and galvanized steel .
1. Two top coats and one coat primer.

B. Dry Fall:  Metals; exposed structure and overhead-mounted services in utilitarian spaces,
including shop primed steel deck, structural steel, metal fabrications, galvanized ducts,
galvanized conduit, galvanized piping, and other utilities and services indicated to be painted 
1. Shop primer by others.

2. One top coat, flat dryfall paint, as required to cover.

C. Concrete/Masonry, Opaque, Latex, 3 Coat:

1. One coat of block filler.

2. Semi-gloss:  Two coats of latex enamel .

D. Ferrous Metals, Unprimed, Alkyd, 3 Coat:

1. One coat of alkyd primer.

2. Semi-gloss:  Two coats of alkyd enamel .

E. Ferrous Metals, Unprimed, Latex, 3 Coat:

1. One coat of latex primer.

2. Semi-gloss:  Two coats of latex enamel .

F.  Ferrous Metals, Primed, Alkyd, 2 Coat:

1. Touch-up with alkyd primer.

2. Semi-gloss:  Two coats of alkyd enamel .

G. Ferrous Metals, Primed, Latex, 2 Coat:

1. Touch-up with latex primer.

2. Semi-gloss:  Two coats of latex enamel .

H. Galvanized Metals, Latex, 3 Coat:

1. One coat galvanize primer.

2. Semi-gloss:  Two coats of latex enamel .

I. Gypsum Board/Plaster, Latex, 3 Coat:

1. One coat of latex  primer sealer.

2. Eggshell:  Two coats of latex enamel .

2.04 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by
manufacturer of top coats.

2.05 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of painted surfaces.

B. Patching Material:  Latex filler.

C. Fastener Head Cover Material:  Latex filler.
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PART 3  EXECUTION

3.01 EXAMINATION

A. Do not begin application of paints and finishes until substrates have been adequately prepared.

B. Verify that surfaces are ready to receive work as instructed by the product manufacturer.

C. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially affect proper application.

D. Test shop-applied primer for compatibility with subsequent cover materials.

E. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply
finishes unless moisture content of surfaces is below the following maximums:

1. Gypsum Wallboard:  12 percent.

2. Masonry, Concrete, and Concrete Masonry Units:  12 percent.

3.02 PREPARATION

A. Clean surfaces thoroughly and correct defects prior to application.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

C. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

D. Seal surfaces that might cause bleed through or staining of topcoat.

E. Masonry:

1. Remove efflorescence and chalk.  Do not coat surfaces if moisture content, alkalinity of
surfaces, or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions.  Allow to dry.

2. Prepare surface as recommended by top coat manufacturer.

F. Gypsum Board:  Fill minor defects with filler compound.  Spot prime defects after repair.

G. Galvanized Surfaces:

1. Remove surface contamination and oils and wash with solvent according to SSPC-SP 1.

H. Ferrous Metal:

1. Solvent clean according to SSPC-SP 1.

2. Shop-Primed Surfaces:  Sand and scrape to remove loose primer and rust.  Feather
edges to make touch-up patches inconspicuous.  Clean surfaces with solvent.  Prime bare
steel surfaces.  Re-prime entire shop-primed item.

3. Remove rust, loose mill scale, and other foreign substances using using methods
recommended in writing by paint manufacturer and blast cleaning according to SSPC-SP
6 "Commercial Blast Cleaning".  Protect from corrosion until coated.

3.03 APPLICATION

A. Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately.

B. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

C. Do not apply finishes to surfaces that are not dry.  Allow applied coats to dry before next coat is
applied.

D. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

E. Vacuum clean surfaces of loose particles.  Use tack cloth to remove dust and particles just prior
to applying next coat.

F. Reinstall electrical cover plates, hardware, light fixture trim, escutcheons, and fittings removed
prior to finishing.
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3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

3.05 PROTECTION

A. Protect finishes until completion of project.

B. Touch-up damaged finishes after Substantial Completion.

END OF SECTION
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SECTION 09 93 00
STAINING AND TRANSPARENT FINISHING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Field application of stains to exterior masonry and concrete surfaces

1.02 RELATED REQUIREMENTS

A. Section 01 40 00 - Qualityh Requirements: Mockups

B. Section 07 19 00 - Water Repellents

C. Section 09 91 13 - Exterior Painting:  Stains and transparent finishes for concrete substrates.

1.03 REFERENCE STANDARDS

A. SSPC-sp 13 - Preparation of Concrete 2018

B. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators
Association; Current Edition.

C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements

B. Statement certifying compatibility with water repellent product.

C. Product Data:  Provide complete list of products to be used, with the following information for
each:

1. Manufacturer's name, product name and catalog number, and general product category.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section, with at least 5 years of experience.

B. Provide products by the same manufacturer as masonry water repellent or as approved by
water repellent manufacturer.

C. Applicator Qualifications:  Company specializing in performing work of the type specified and
with at least three  years of  experience  and approved by manufacturer .

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of stain or transparent finish, brand name,
lot number, brand code, coverage, surface preparation, drying time, cleanup requirements,
color designation, and instructions for mixing and reducing.

C. Stain and Transparent Finish Materials:  Store at minimum ambient temperature of 45 degrees
F (7 degrees C) and a maximum of 90 degrees F (32 degrees C), in ventilated area, and as
required by manufacturer's instructions.

1.07 MOCKUP

A. Apply minimum 5 different colors as selected by architect to masonry mockup for architects
final selection.

1.08 FIELD CONDITIONS

A. Do not apply materials when surface and ambient temperatures are outside the temperature
ranges required by manufacturer of stains and transparent finishes.

B. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.
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PART 2  PRODUCTS

2.01 STAINS AND TRANSPARENT FINISHES - GENERAL

A. Finishes:

1. Provide finishes capable of being readily and uniformly dispersed to a homogeneous
coating, with good flow and brushing properties, and capable of drying or curing free of
streaks or sags.

2. Provide materials compatible with one another and the substrates indicated under
conditions of service and application, as demonstrated by manufacturer based on testing
and field experience.

3. Supply each finish material in quantity required to complete entire project's work from a
single production run.

4. Do not reduce, thin, or dilute finishes or add materials unless such procedure is
specifically described in manufacturer's product instructions.

B. Colors:  To be selected from manufacturer's full range of available colors.

1. Selection to be made by Architect after award of contract.

2. Extend colors to surface edges; colors may change at any edge as directed by Architect.

2.02 EXTERIOR STAIN AND TRANSPARENT FINISH SYSTEMS

A. Basis of Design: Chemprobe Conformal Stain WB Series 617.100% acrylic polymer.

2.03 ACCESSORY MATERIALS

A. Accessory Materials:  Cleaning agents, cleaning cloths, sanding materials, and clean-up
materials as required for final completion of finished surfaces.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that surfaces are ready to receive work as instructed by the product manufacturer and is
coordinated with applicaiton of masonry water repellent.

B. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially effect proper application.

3.02 PREPARATION

A. Prepare exposed concrete surfaces to receive stain in accordance with SSPC-SP 13.  Remove
burrs and defects.  It is not necessary to fill or patch honeycombing.

B. Clean surfaces thoroughly and correct defects prior to application.

C. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

D. Test substrates for moisture content.  Do not apply stains until moisture content is within
manufacturer's tolerances.

E. Remove or mask surface appurtenances, including electrical plates, hardware, light fixture trim,
escutcheons, and fittings, prior to preparing surfaces or finishing.

3.03 APPLICATION

A. Apply products in accordance with manufacturer's written instructions and recommendations in
"MPI Architectural Painting Specification Manual".

B. Do not apply finishes to surfaces that are not dry. Allow applied coats to dry before next coat is
applied.

C. Apply each coat to uniform appearance in thicknesses specified by manufacturer.

D. Reinstall items removed prior to finishing.
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3.04 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

END OF SECTION
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SECTION 09 96 00
HIGH-PERFORMANCE COATINGS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. High performance coatings.

B. Surface preparation.

1.02 RELATED REQUIREMENTS

A. Section 01 61 16 - Volatile Organic Compound (VOC) Content Restrictions.

B. Section 09 67 00 - Fluid-Applied Flooring

C. Section 09 91 13 - Exterior Painting.

D. Section 09 91 23 - Interior Painting:  Requirements for mechanical and electrical equipment
surfaces.

1.03 REFERENCE STANDARDS

A. ASTM D4258 - Standard Practice for Surface Cleaning Concrete for Coating; 2005
(Reapproved 2017).

B. MPI (APL) - Master Painters Institute Approved Products List; Master Painters and Decorators
Association; Current Edition.

C. MPI (APSM) - Master Painters Institute Architectural Painting Specification Manual; Current
Edition.

D. SSPC-SP 13 - Surface Preparation of Concrete; 2018.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide complete list of all products to be used, with the following information for
each:

1. Manufacturer's name, product name and/or catalog number, and general product category
(e.g. "alkyd enamel").

2. MPI product number (e.g. MPI #47).

3. Cross-reference to specified coating system(s) product is to be used in; include
description of each system.

C. Samples:  Submit two samples 8 by 8 inch (203 by 203 mm) in size illustrating colors available
for selection.

D. Manufacturer's Certificate:  Certify that high-performance coatings comply with VOC limits
specified.

E. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 60 00 - Product Requirements, for additional provisions.

2. Extra Coating Materials:  1 gallon (4 liters) of each type and color.

3. Label each container with manufacturer's name, product number, color number, and room
names and numbers where used.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to site in sealed and labeled containers; inspect to verify acceptability.

B. Container Label:  Include manufacturer's name, type of coating, brand name, lot number, brand
code, coverage, surface preparation, drying time, cleanup requirements, color designation, and
instructions for mixing and reducing.
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C. Coating Materials:  Store at minimum ambient temperature of 45 degrees F (7 degrees C) and
a maximum of 90 degrees F (32 degrees C), in ventilated area, and as required by
manufacturer's instructions.

1.07 FIELD CONDITIONS

A. Follow manufacturer's recommended procedures for producing best results, including testing of
substrates, moisture in substrates, and humidity and temperature limitations.

B. Do not install materials when temperature is below 55 degrees F (13 degrees C) or above 90
degrees F (32 degrees C).

C. Maintain this temperature range, 24 hours before, during, and 72 hours after installation of
coating.

D. Restrict traffic from area where coating is being applied or is curing.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Provide high performance coating products from the same manufacturer to the greatest extent
possible.

1. In the event that a single manufacturer cannot provide specified products, minor
exceptions will be permitted provided approval by Architect is obtained using the specified
procedures for substitutions.

B. Provide producst that are compatible with fluid applied flooring indicated.

C. High-Performance Coatings for Walls: Basis of Design: Stonhard Stonglaze VSD.

2.02 TOP COAT MATERIALS

A. Coatings - General:  Provide complete multi-coat systems formulated and recommended by
manufacturer for the applications indicated, in the thicknesses indicated; number of coats
specified does not include primer or filler coat.

B. High-Build Epoxy Coating :
1. Number of Coats:  Two.

2. Product Characteristics:

a. Percentage of solids by volume, 85 , minimum.

b. Dry film thickness, per coat, 5-7 mil , minimum.

c. Comply with the performance requirements specified above for severe  exposure.

3. Top Coat(s):  Epoxy, High-Build; MPI #98, #108, #120.

a. Sheen:  Gloss.

C. Shellac:  Pure, white type.

2.03 PRIMERS

A. Primers:  Provide the following unless other primer is required or recommended by coating
manufacturer.

1. Primer Sealer, Interior, Institutional Low Odor; MPI #149.

2. Block Filler, Latex; MPI #4.

2.04 ACCESSORY MATERIALS

A. Accessory Materials:  Provide primers, sealers, cleaning agents, cleaning cloths, sanding
materials, and clean-up materials as required for final completion of coated surfaces.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Do not begin application of coatings until substrates have been properly prepared.

C. Verify that substrate surfaces are ready to receive work as instructed by the coating
manufacturer.  Obtain and follow manufacturer's instructions for examination and testing of
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substrates.

D. Examine surfaces scheduled to be finished prior to commencement of work.  Report any
condition that may potentially affect proper application.

E. Test shop-applied primer for compatibility with subsequent cover materials.

F. Measure moisture content of surfaces using an electronic moisture meter.  Do not apply
finishes unless moisture content of surfaces are below the following maximums:

1. Masonry, Concrete, and Concrete Unit Masonry:  12 percent.

G. Proceed with coating application only after unacceptable conditions have been corrected.

1. Commencing coating application constitutes Contractor's acceptance of substrates and
conditions.

3.02 PREPARATION

A. Clean surfaces of loose foreign matter.

B. Remove substances that would bleed through finished coatings.  If unremovable, seal surface
with shellac.

C. Remove finish hardware, fixture covers, and accessories and store.

D. Concrete:

1. Remove release agents, curing compounds, efflorescence, and chalk.  Do not coat
surfaces if moisture content or alkalinity of surfaces to be coated exceeds that permitted in
manufacturer's written instructions.

2. Clean concrete according to ASTM D4258.  Allow to dry.

3. Prepare surface as recommended by coating manufacturer and according to SSPC-SP
13. Provide a smooth, even surface free of burrs and honeycombing larger than 1/16 inch
in diameter.

E. Masonry:

1. Remove efflorescence and chalk.  Do not coat surfaces if moisture content or alkalinity of
surfaces or if alkalinity of mortar joints exceed that permitted in manufacturer's written
instructions.  Allow to dry.

2. Prepare surface as recommended by coating manufacturer.

F. Test surfaces for moisture content.  Apply coating only when moisture content of substrate is
below coating manufacturers requirements and recommendations.

G. Protect adjacent surfaces and materials not receiving coating from spatter and overspray; mask
if necessary to provide adequate protection.  Repair damage.

3.03 PRIMING

A. Apply primer to all surfaces, unless specifically not required by coating manufacturer.  Apply in
accordance with coating manufacturer's instructions.

B. Concrete Masonry:  Apply masonry filler to thickness required to fill holes and produce smooth
surface; minimum thickness of 30 mils (0.8 mm).

3.04 COATING APPLICATION

A. Apply coatings in accordance with manufacturer's written instructions, to thicknesses specified
and recommendations in MPI - Architectural Painting and Specification Manual.

B. Apply in uniform thickness coats, without runs, drips, pinholes, brush marks, or variations in
color, texture, or finish.  Finish edges, crevices, corners, and other changes in dimension with
full coating thickness.

3.05 CLEANING

A. Collect waste material that could constitute a fire hazard, place in closed metal containers, and
remove daily from site.

B. Clean surfaces immediately of overspray, splatter, and excess material.



CONSTRUCT BELLEFONTAINE READINESS CENTER

Project No. T2150-01

NGB No. PN290179

Oculus Project No. 162-21
Bidding Documents

May 3, 2024

High-Performance Coatings  09 96 00 - 4  

C. After coating has cured, clean and replace finish hardware, fixtures, and fittings previously
removed.

D. See Section 01 74 19 - Construction Waste Management and Disposal for additional
requirements.

3.06 PROTECTION

A. Protect finished work from damage.

END OF SECTION
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SECTION 10 14 00
SIGNAGE

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Room and door signs.

1.02 REFERENCE STANDARDS

A. 36 CFR 1191 - Americans with Disabilities Act (ADA) Accessibility Guidelines for Buildings and
Facilities; Architectural Barriers Act (ABA) Accessibility Guidelines; current edition.

B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

C. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

1.03 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Manufacturer's printed product literature for each type of sign, indicating sign
styles, font, foreground and background colors, locations, overall dimensions of each sign.

C. Signage Schedule:  Provide information sufficient to completely define each sign for fabrication,
including room number, room name, other text to be applied, sign and letter sizes, fonts, and
colors.

1. When room numbers to appear on signs differ from those on drawings, include the
drawing room number on schedule.

2. When content of signs is indicated to be determined later, request such information from
Owner through Architect at least 2 months prior to start of fabrication; upon request,
submit preliminary schedule.

3. Submit for approval by Owner through Architect prior to fabrication.

D. Samples:  Submit two samples of each type of sign, of size similar to that required for project,
illustrating sign style, font, and method of attachment.

E. Manufacturer's Qualification Statement.

1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Package signs as required to prevent damage before installation.

B. Package room and door signs in sequential order of installation, labeled by floor or building.

C. Store tape adhesive at normal room temperature.

1.06 FIELD CONDITIONS

A. Do not install tape adhesive when ambient temperature is lower than recommended by
manufacturer.

B. Maintain this minimum temperature during and after installation of signs.

PART 2  PRODUCTS

2.01 SIGNAGE APPLICATIONS

A. Accessibility Compliance:  Signs are required to comply with ADA Standards and ICC A117.1 ,
unless otherwise indicated; in the event of conflicting requirements, comply with the most
comprehensive and specific requirements.

B. Room and Door Signs:  Provide a sign for every doorway, whether it has a door or not, not
including corridors, lobbies, and similar open areas.

1. Sign Type:  Flat signs with engraved panel media as specified.
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2. Provide "tactile" signage, with letters raised minimum 1/32 inch (0.8 mm) and Grade II
braille.

3. Character Height:  1 inch (25 mm).

4. Sign Height:  2 inches (50 mm), unless otherwise indicated.

5. Office Doors:  Identify with room numbers to be determined later, not the numbers
indicated on drawings; in addition, provide "window" section for replaceable occupant
name.

6. Conference and Meeting Rooms:  Identify with room numbers to be determined later, not
the numbers indicated on drawings; in addition, provide "window" section with sliding "In
Use/Vacant" indicator.

7. Service Rooms:  Identify with room names and numbers to be determined later, not those
indicated on drawings.

8. Rest Rooms:  Identify with pictograms, the names "MEN" and "WOMEN", room numbers
to be determined later, and braille.

2.02 SIGN TYPES

A. Flat Signs:  Signage media without frame.

1. Edges:  Square.

2. Corners:  Square.

3. Wall Mounting of One-Sided Signs:  Tape adhesive.

B. Color and Font:  Unless otherwise indicated:

1. Character Font:  Helvetica, Arial, or other sans serif font.

2. Character Case:  Upper case only.

3. Background Color:  Clear.

4. Character Color:  Contrasting color.

2.03 TACTILE SIGNAGE MEDIA

A. Engraved Panels:  Laminated colored plastic; engraved through face to expose core as
background color:

1. Total Thickness:  1/16 inch (1.6 mm).

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install neatly, with horizontal edges level.

C. Protect from damage until Date of Substantial Completion; repair or replace damaged items.

END OF SECTION
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SECTION 10 15 00
VIDEO DISPLAY SYSTEMS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Panelized LED  video display systems.

1.02 RELATED REQUIREMENTS

A. Section 05 50 00 - Metal Fabrications:  Support structure.

1.03 REFERENCE STANDARDS

A. ANSI/Infocomm 10 - Audiovisual Systems Performance Verification; 2013.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide manufacturer's data sheets on panelized LED display systems including
recommendations for preparation, storage and handling, and installation.

C. Manufacturer's Certificates:  Certify products meet or exceed specified requirements.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than 10  years of  documented  experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store products in compliance with manufacturer instructions.

1.07 WARRANTY

A. See Section 01 78 00 - Closeout Submittals, for additional warranty requirements.

B. Provide six  year manufacturer warranty for units .

PART 2  PRODUCTS

2.01 PANELIZED LED VIDEO DISPLAY

A. Performance Requirements:

1. Comply with performance standards based on tests conducted in accordance with
ANSI/Infocomm 10.

2.02 CONTROLS

A. Interface Unit:

1. Working Voltage:  120 VAC / 240 VAC at 60Hz.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrates and support structure is in place and properly prepared.

B. Verify that required power and data sources are provided.

3.02 PREPARATION

A. Prepare substrates using the methods recommended by the manufacturer for achieving the
best result under the project conditions.

B. Do not proceed with installation until support structure and substrates have been prepared
using the methods recommended by the manufacturer and deviations from manufacturer's
recommended tolerances are corrected.  Commencement of installation constitutes acceptance
of conditions.

3.03 INSTALLATION

A. Install  in accordance with  manufacturer's instructions .
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3.04 PROTECTION

A. Protect installed products from subsequent construction operations.

END OF SECTION
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SECTION 10 21 13.17
PHENOLIC TOILET COMPARTMENTS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Phenolic toilet compartments.

B. Urinal  screens.

1.02 RELATED REQUIREMENTS

A. Section 05 50 00 - Metal Fabrications:  Concealed steel support members.

B. Section 06 10 00 - Rough Carpentry:  Blocking and supports.

C. Section 10 28 00 - Toilet, Bath, and Laundry Accessories.

1.03 REFERENCE STANDARDS

A. NFPA 286 - Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling
Interior Finish to Room Fire Growth; 2019.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:  Coordinate the work with placement of support framing and anchors in walls and
ceilings.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data on panel construction, hardware, and accessories.

C. Shop Drawings:  Indicate partition plan, elevation views, dimensions, details of wall supports,
door swings.

PART 2  PRODUCTS

2.01 PHENOLIC TOILET COMPARTMENTS

A. Toilet Compartments:  Factory fabricated doors, pilasters, and divider panels made of solid
phenolic core panels with integral melamine finish, ceiling-hung .

B. Doors:
1. Thickness:  3/4 inch (19 mm).
2. Width:  24 inch (610 mm).
3. Width for Handicapped Use:  36 inch (915 mm), out-swinging.
4. Height:  58 inch (1473 mm).

C. Panels:
1. Thickness:  1/2 inch (13 mm).
2. Height:  58 inch (1473 mm).

D. Pilasters:
1. Thickness:  3/4 inch (19 mm).
2. Width:  As required to fit space; minimum 3 inch (76 mm).

E. Screens:  Without doors; to match compartments; mounted to wall with two panel brackets with
vertical support/bracing same as compartments.

2.02 ACCESSORIES

A. Attachments, Screws, and Bolts:  Stainless steel , tamper proof type.

B. Hardware:  Polished stainless steel:
1. Pivot hinges, gravity type, adjustable for door close positioning; two per door.
2. Door Latch:  Slide type with exterior emergency access feature.
3. Door strike and keeper with rubber bumper; mounted on pilaster in alignment with door

latch.
4. Coat hook with rubber bumper; one per compartment, mounted on door.
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5. Provide door pull for outswinging doors.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify correct spacing of and between plumbing fixtures.

C. Verify correct location of built-in framing, anchorage, and bracing.

3.02 INSTALLATION

A. Install partitions secure, rigid, plumb, and level in accordance with manufacturer's instructions.

B. Maintain 3/8 inch to 1/2 inch (9 mm  to 13 mm) space between wall and panels and between
wall and end pilasters.

C. Attach panel brackets securely to walls using anchor devices.

D. Attach panels and pilasters to brackets.  Locate head rail joints at pilaster center lines.

3.03 TOLERANCES

A. Maximum Variation From True Position:  1/4 inch (6 mm).

B. Maximum Variation From Plumb:  1/8 inch (3 mm).

3.04 ADJUSTING

A. Adjust and align hardware to uniform clearance at vertical edge of doors, not exceeding 3/16
inch (5 mm).

B. Adjust hinges to position doors in partial opening position when unlatched.  Return out-swinging
doors to closed position.

C. Adjust adjacent components for consistency of line or plane.

END OF SECTION



CONSTRUCT BELLEFONTAINE READINESS CENTER

Project No. T2150-01

NGB No. PN290179

Oculus Project No. 162-21
Bidding Documents

May 3, 2024

Wire Mesh Partitions  10 22 13 - 1  

SECTION 10 22 13
WIRE MESH PARTITIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Wire mesh systems for walls and ceilings .

1.02 RELATED REQUIREMENTS

A. Section 08 71 00 - Door Hardware:  Cylinders for locksets.

1.03 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

B. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2021a.

C. ASTM A510/A510M - Standard Specification for General Requirements for Wire Rods and
Coarse Round Wire, Carbon Steel, and Alloy Steel; 2020.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data for mesh materials, finishes, and ________.

C. Shop Drawings:  Indicate plan and vertical dimensions, elevations, component details; head,
jamb, and sill details; location of hardware.  Provide component details, anchorage, and type
and location of fasteners.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than 10  years of  documented  experience.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Wire Mesh Partitions Basis of Design: Wire Crafters, Style 840.  Similar systems by other
manufacturers include:

1. Acorn Wire and Iron Works, Inc :  www.acornwire.com/#sle.

2. The G-S Company :  www.g-sco.com/#sle.

3. Miller Wire Works, Inc :  www.millerwireworks.com/#sle.

2.02 WIRE MESH PARTITIONS

A. Wire Mesh Partitions:  Factory-fabricated modular assemblies of panels, doors, anchors,
hardware, and accessories as required to provide a complete system.

2.03 COMPONENTS

A. Woven Wire Mesh

1. Material:  ASTM A510/A510M uncoated crimped steel wire.

2. Wire Size:  10 gauge, 0.135 inch (3.5 mm).

3. Mesh Opening Size: 2 inch by 1 inch.

4. Mesh Weave:  Plain weave, inter-crimped.

B. Framing and Support Members:

1. Material:  ASTM A36/A36M steel shapes and ASTM A500/A500M cold-formed steel
tubing.

2. Framing, Corner Posts, and Intermediate Support Members:  Manufacturer's standard
sizes for system specified and as indicated on drawings.

2.04 FASTENERS

A. Bolts, Nuts and Washers:  Hot dip galvanized.

B. Anchorage Devices:  Provide power driven, powder actuated, and drilled expansion bolts.
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2.05 ACCESSORIES

A. Bracing:  Formed sheet steel, thickness determined for conditions encountered, manufacturer's
standard shapes, same finish as framing members.

B. Plates, Gussets, Clips:  Formed sheet steel, thickness determined for conditions encountered,
manufacturer's standard shapes, same finish as framing members.

C. Floor Base:  Manufacturer's standard.

2.06 FABRICATION

A. Fit and assemble in largest practical sections for delivery to site, ready for installation.

B. Make exposed joints flush or tight.

C. Provide components required for anchorage to adjacent construction.

2.07 FINISHES

A. Painted Finish:  Manufacturer's custom polyester-epoxy hybrid powder coat finish.

1. Color:  Black .

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces and required openings are ready to receive work.

3.02 PREPARATION

A. Clean substrate surfaces.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install items plumb and level, accurately fitted, free from distortion or defects.

3.04 TOLERANCES

A. Maximum Variation From Plumb or Level:  1/4 inch (6 mm).

B. Maximum Misalignment From True Position:  1/4 inch (6 mm).

3.05 ADJUSTING

3.06 CLEANING

A. Remove temporary protection to prefinished surfaces.

END OF SECTION
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SECTION 10 22 20
INTERIOR CHAIN LINK FENCES AND GATES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Posts, rails, and frames.

B. Wire fabric.

C. Manual gates with related hardware.

D. Accessories.

1.02 RELATED REQUIREMENTS

A. Section 087100 - Door Hardware:  Gate locking device.

B. Division 32 – Site Improvements

1.03 REFERENCE STANDARDS

A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

B. ASTM A392 - Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric; 2011a
(Reapproved 2022).

C. ASTM F567 - Standard Practice for Installation of Chain-Link Fence; 2023.

D. CLFMI CLF-SFR0111 - Security Fencing Recommendations; 2014.

E. FS RR-F-191/1D - Fencing, Wire and Post Metal (Chain-Link Fence Fabric); 1990.

1.04 SUBMITTALS

A. See Section 01 33 00 – Submittals for submittal requirements.

B. Product Data:  Provide data on fabric, posts, accessories, fittings and hardware.

C. Shop Drawings:  Indicate plan layout, spacing of components, post foundation dimensions,
hardware anchorage, and schedule of components.  See CLFMI CLF-SFR0111 for planning
and design recommendations.

PART 2  PRODUCTS

2.01 COMPONENTS

A. Line Posts:  1.9 inch (48 mm) diameter.

B. Corner and Terminal Posts:  2.38 inch (60 mm) diameter.

C. Fabric:  2 inch (51 mm) diamond mesh interwoven wire, 6 gauge, 0.1920 inch (4.9 mm) thick,
top selvage knuckle end closed, bottom selvage twisted tight.

D. Tension Wire:  6 gauge, 0.1920 inch (4.9 mm) thick steel, single strand.

E. Tie Wire:  Aluminum alloy steel wire.

2.02 MATERIALS

A. Posts, Rails, and Frames::

1. Line Posts:  Type I round in accordance with FS RR-F-191/1D.

2. Terminal, Corner, Rail, Brace, and Gate Posts:  Type I round in accordance with FS RR-
F-191/1D.

B. Wire Fabric :
1. ASTM A392 zinc coated steel chain link fabric.

2.03 MANUAL GATES AND RELATED HARDWARE

A. Hardware for Single Swinging Gates:

1. Three 180 degree hinges.

2. Operating Hardware:  Coordinate with requirements of Section 08 71 00 - Door Hardware.



CONSTRUCT BELLEFONTAINE READINESS CENTER

Project No. T2150-01

NGB No. PN290179

Oculus Project No. 162-21
Bidding Documents

May 3, 2024

INTERIOR CHAIN LINK FENCES

AND GATES 
10 22 20 - 2  

2.04 ACCESSORIES

A. Caps:  Cast steel galvanized; sized to post diameter, set screw retainer.

B. Fittings:  Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; steel.

2.05 FINISHES

A. Components (Other than Fabric):  Galvanized in accordance with ASTM A123/A123M, at 1.7
ounces per square foot (530 g/sq m).

PART 3  EXECUTION

3.01 INSTALLATION

A. Install framework, fabric, accessories and gates in accordance with ASTM F567.

B. Place fabric on outside of posts and rails.

C. Provide top rail through line post tops and splice with 6 inch (150 mm) long rail sleeves.

D. Install center brace rail on corner gate leaves.

E. Stretch fabric between terminal posts or at intervals of 100 feet (30 m) maximum, whichever is
less.

F. Position bottom of fabric 2 inches (50 mm) above finished grade.

G. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at maximum 15
inches (380 mm) on centers.

H. Attach fabric to end, corner, and gate posts with tension bars and tension bar clips.

I. Install bottom tension wire stretched taut between terminal posts.

J. Install gate locking device specified in Section 087100.

K. Peen all bolts upon installation.

3.02 TOLERANCES

A. Maximum Variation From Plumb:  1/4 inch (6 mm).

B. Maximum Offset From True Position:  1 inch (25 mm).

END OF SECTION
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SECTION 10 22 39
FOLDING PANEL PARTITIONS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Top-supported folding panel partitions, horizontal opening.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Wood blocking and track support shimming.

B. Section 09 91 23 - Interior Painting

1.03 REFERENCE STANDARDS

A. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

B. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2013.

C. ASTM E90 - Standard Test Method for Laboratory Measurement of Airborne Sound
Transmission Loss of Building Partitions and Elements; 2009 (Reapproved 2016).

D. ASTM E413 - Classification for Rating Sound Insulation; 2016.

E. ASTM E557 - Standard Guide for Architectural Design and Installation Practices for Sound
Isolation Between Spaces Separated by Operable Partitions; 2012 (Reapproved 2020).

F. ASTM E596 - Standard Test Method for Laboratory Measurement of Noise Reduction of
Sound-Isolating Enclosures; 1996 (Reapproved 2016).

G. ASTM F793/F793M - Standard Classification of Wall Coverings by Use Characteristics; 2020.

H. HPVA HP-1 - American National Standard for Hardwood and Decorative Plywood; 2020.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene at project site seven calendar days prior to scheduled
beginning of construction activities of this section to review section requirements.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data on partition materials, operation, hardware and accessories,
electric operating components, track switching components, and colors and finishes available.

C. Design Data:  Design calculations, bearing seal and signature of structural engineer licensed to
practice in the State in which the Project is located, showing loads at points of attachment to
the building structure.

D. Shop Drawings:  Indicate opening sizes, track layout, details of track and required supports,
static and dynamic loads, location and details of pass door and frame, adjacent construction
and finish trim, and stacking depth.

E. Samples for Selection:  Submit two samples of full manufacturer's color range for selection of
colors.

F. Samples for Review:  Submit two samples of surface finish, 12 by 12 inches (300 by 300 mm)
size, illustrating quality, colors selected, texture, and weight.

G. Manufacturer's Instructions:  Indicate special procedures.

H. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain
removal methods.  Describe cleaning materials detrimental to finish surfaces and hardware
finish.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified this
section with minimum 10  years of  documented  experience.
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B. Installer Qualifications:  Company specializing in performing work of the type specified and with
at least 5  years of  experience .

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until installation.

1.08 WARRANTY

A. Correct defective Work within five year period after Date of Substantial Completion.

B. Provide two year manufacturer warranty against defects in material and workmanship,
excluding abuse.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Folding Panel Partitions - Horizontal Opening:

1. Hufcor, Inc :  www.hufcor.com/#sle.

2. Kwik-Wall Company :  www.kwik-wall.com/#sle.

3. Moderco, Inc :  www.moderco.com/#sle.

4. Modernfold, a DORMA Group Company:  www.modernfold.com/#sle.

2.02 FOLDING PANEL PARTITIONS - HORIZONTAL OPENING

A. Folding Panel Partitions:  Side  opening; paired  panels; side  stacking; manually operated .

B. Panel Construction:

1. Frame:  16 gauge, 0.0598 inch (1.52 mm) thick formed sheet steel frame top, bottom,
jambs, and intermediates; welded construction, with acoustical insulation fill.

2. Substrate:  Medium-density fiberboard .
3. Panel Substrate Facing:  Steel sheet, manufacturer's standard thickness.

4. Hinges: Manufacturer's standard continuous hinges, size and gauge as recommended for
opening size.

5. Hardware:  Latching door handles of cast steel , satin chrome  finish ; pull bars .
6. Panel Properties:

a. Thickness With Finish:  4 inches (100 mm).

b. Width:  Standard width.

C. Panel Finishes:

1. Facing:  Vinyl coated fabric.

2. Exposed Metal Trim:  Custom powder coated paint finish.

D. Panel Seals:

1. Panel to Panel Seals:  Grooved and gasketed astragals, with continuous flexible ribbed
vinyl seal fitted to panel edge construction; color to match panel finish.

2. Acoustic Seals:  Flexible acoustic seals at jambs, meeting mullions, ceilings, retractable
floor and ceiling seals, and above track to structure acoustic seal.

E. Suspension System:

1. Track:  Formed steel; 1-1/4 by 1-1/4 inch (32 by 32 mm) size; thickness and profile
designed to support loads, steel sub-channel and track connectors, and track switches.

2. Carriers:  Nylon wheels on trolley carrier at top of every second panel, sized to carry
imposed loads, with threaded pendant bolt for vertical adjustment.

F. Performance:

1. Acoustic Performance:

a. Noise Reduction Coefficient (NRC):  ASTM E596, NRC of 0.65 minimum.

b. Sound Transmission Class (STC):  38 to 42 calculated in accordance with ASTM
E413, based on tests conducted in accordance with ASTM E90, on panel size of 100
sq ft (9.3 sq m).

2. Installed partition system track capable of supporting imposed loads, with maximum
deflection of 1/360 of span.
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G. Accessories:

1. Ceiling Closure:  White enameled ceiling closure; aluminum jamb and head molding,
fittings and attachments, and intermediate meeting posts.

2. Pass Door:  Single door, ____ inch (____ mm) wide by ____ inch (____ mm) high
opening; same design and construction as panel; fit door with perimeter acoustic gaskets,
concealed closer, keyed lock, view window of _____ glass, and tool operated floor seal.

2.03 MATERIALS

A. Aluminum Extrusions:  ASTM B221 (ASTM B221M), 6063 alloy, T6 temper.

B. Vinyl Coated Fabric:  ASTM F793 Category VI, polyvinyl fluoride (PVC) finish for washability
and improved flame retardance; color as selected by Architect from manufacturer's standard
range.

C. Hardwood Plywood:  Face species Beech, plain sliced, book matched, veneer core; HPVA
HP-1, Front Face Grade AA, Back Face Grade 1; glue type as recommended for application.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that field measurements are as indicated.

B. Verify that required utilities are available, of the correct characteristics, in proper location, and
ready for use.

C. Verify track supports are laterally braced and will permit track to be level within 1/4 inch (6.4
mm) of required position and parallel to the floor surface.

3.02 INSTALLATION

A. Install partition in accordance with manufacturer's instructions and ASTM E557.

B. Fit and align partition assembly  level and plumb.

C. Lubricate moving components.

D. Install acoustic sealant to achieve required acoustic performance.

E. Coordinate electrical connections.

3.03 ADJUSTING

A. Adjust partition assembly to provide smooth operation from stacked to full open position.  Do
not over-compress acoustic seals.

B. Visually inspect partition in full extended position for light leaks to identify a potential acoustical
leak.

C. Adjust partition assembly to achieve lightproof seal.

3.04 CLEANING

A. Clean finish surfaces and partition accessories.

3.05 CLOSEOUT ACTIVITIES

A. Demonstrate operation of partition and identify potential operational problems.

END OF SECTION
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SECTION 10 26 00
WALL AND DOOR PROTECTION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Corner guards.

B. Protective wall panels

1.02 RELATED REQUIREMENTS

A. Section 05 50 00 - Metal Fabrications:  Anchors for attachment of work of this section,
concealed in wall.

B. Section 06 10 00 - Rough Carpentry:  Blocking for wall and corner guard anchors.

C. Section 09 21 16 - Gypsum Board Assemblies:  Placement of supports in stud wall
construction.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2021a.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Indicate physical dimensions, features, wall mounting brackets with mounted
measurements, anchorage details, and rough-in measurements.

C. Shop Drawings:  Include plans, elevation, sections, and attachment details. Show design and
spacing of supports for protective corridor handrails, required to withstand structural loads.

D. Samples:  Submit  samples  illustrating component design, configurations, joinery, color and
finish.

E. Maintenance Data:  Manufacturer's instructions for care and cleaning of each type of product.
 Include information about both recommended and potentially detrimental cleaning materials
and methods.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver wall and door protection items in original, undamaged protective packaging.  Label
items to designate installation locations.

B. Protect work from moisture damage.

C. Store products in either horizontal or vertical position, in compliance with manufacturer's
instructions.

PART 2  PRODUCTS

2.01 PRODUCT TYPES

A. Corner Guards - Surface Mounted:
1. Material:  Type 304, 14 ga. stainless steel, No. 4 finish.
2. Height: Full height
3. Width of Wings:  2 inches
4. Corner:  Radiused .
5. Length:  One piece.

B. FRP Protective Wall Panels
1. Flexural strength, psi 14,000 ASTM D790
2. Flexural modulus, psi × 106 0.52 ASTM D790
3. Tensile strength, psi 4,300 ASTM D638
4. Tensile modulus, psi × 106 0.42 ASTM D638
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5. Barcol hardness 39 ASTM D2538
6. Coefficient of thermal
7. expansion, in/in – F × 10-5 3.2 ASTM D696
8. Water absorption, % 0.2 ASTM D570
9. Surface burning Class A ASTM E-84

C. FRL Protective Wall Panels:
1. Material:  Fiber Reinforced Laminate (FRL):  Thermofused melamine overlay, decorative

paper and fire-rated phenolic paper with fiber reinforcing inner layers.
2. Thickness:  0.04 inch (1 mm) .
3. Panel Size:  Largest practicable.
4. Surface Burning Characteristics:  Provide assemblies with flame spread index of 25 or

less and smoke developed index of 55 or less, when tested in accordance with ASTM
E84.

5. Color and Pattern:  As indicated on drawings .
6. Texture:  As indicated on drawings .
7. Accessories:  Provide manufacturer's standard PVC color-matched trim and moldings.

a. Outside Corner Trim:  Flat.
b. Division Bar:  Flat.

8. Mounting:  Adhesive.

2.02 FABRICATION

A. Fabricate components from largest practical sizes in order to minimize joints..

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that rough openings, concealed blocking, and anchors are correctly sized and located.

B. Verify that substrate surfaces for adhered items are clean and smooth.

C. Start of installation constitutes acceptance of project conditions.

3.02 INSTALLATION

A. Install components in accordance with manufacturer's instructions, level and plumb, secured
rigidly in position to supporting construction.

B. Position corner guard 4 inches (102 mm) above finished floor.

C. Position protective wall covering no less than 1 inch (25.4 mm) above finished floor to allow for
floor level variation.
1. Apply adhesive with 1/8 inch (3.2 mm) V-notch trowel to an area of wall surface that can

be completed within cure time of the adhesive.
2. Use a roller to ensure maximum contact with adhesive.
3. At inside and outside corners cut covering sheets to facilitate installation of trim pieces or

corner guards.

3.03 TOLERANCES

A. Maximum Variation From Required Height:  1/4 inch (6 mm).

B. Maximum Variation From Level or Plane For Visible Length:  1/4 inch (6 mm).

END OF SECTION
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SECTION 10 28 00
TOILET, BATH, AND LAUNDRY ACCESSORIES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Commercial toilet accessories.

B. Commercial shower and bath accessories.

C. Electric hand/hair dryers.

D. Installation of Owner furnished accessories.

1.02 RELATED REQUIREMENTS

A. Section 06 10 53 - Miscellaneous Rough Carpentry :  Concealed supports for accessories,
including in wall framing and plates .

B. Secion 10 21 13.17 - Phenolic Toilet Compartments

1.03 REFERENCE STANDARDS

A. ASTM A269/A269M - Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tubing for General Service; 2015a (Reapproved 2019).

B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.

C. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

D. ASTM B86 - Standard Specification for Zinc and Zinc-Aluminum (ZA) Alloy Foundry and Die
Castings; 2018, with Editorial Revision (2021).

E. ASTM B456 - Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus
Chromium and Nickel Plus Chromium; 2017.

F. ASTM C1036 - Standard Specification for Flat Glass; 2021.

G. ASTM C1048 - Standard Specification for Heat-Strengthened and Fully Tempered Flat Glass;
2018.

H. ASTM C1503 - Standard Specification for Silvered Flat Glass Mirror; 2018.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordinate the work with the placement of internal wall reinforcement, concealed ceiling
supports, and reinforcement of toilet partitions to receive anchor attachments.

B. Coordinate delivery, locations and installation of Owner furnished accessories.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Submit data on accessories describing size, finish, details of function, and
attachment methods.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Commercial Toilet, Shower, and Bath Accessories:

1. Bobrick: www.bobrick.com

2. American Specialties, Inc :  www.americanspecialties.com/#sle.

3. Bradley Corporation :  www.bradleycorp.com/#sle.

2.02 MATERIALS

A. Accessories - General:  Shop assembled, free of dents and scratches and packaged complete
with anchors and fittings, steel anchor plates, adapters, and anchor components for installation.

B. Stainless Steel Sheet:  ASTM A666, Type 304.
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C. Stainless Steel Tubing:  ASTM A269/A269M, Grade TP304 or TP316.

D. Galvanized Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with
G90/Z275 coating.

E. Zinc Alloy:  Die cast,  ASTM B86.

F. Mirror Glass:  Annealed float glass, ASTM C1036 Type I, Class 1, Quality Q2, with silvering,
protective and physical characteristics complying with ASTM C1503.

G. Mirror Glass:  Tempered safety glass, ASTM C1048; and ASTM C1036 Type I, Class 1, Quality
Q2, with silvering as required.

H. Adhesive:  Two component epoxy type, waterproof.

I. Fasteners, Screws, and Bolts:  Hot dip galvanized; tamper-proof; security type.

J. Expansion Shields:  Fiber, lead, or rubber as recommended by accessory manufacturer for
component and substrate.

2.03 FINISHES

A. Stainless Steel:  Satin finish, unless otherwise noted.

B. Chrome/Nickel Plating:  ASTM B456, SC 2, polished finish, unless otherwise noted.

2.04 COMMERCIAL TOILET ACCESSORIES

A. Toilet Paper Dispenser:  Double roll, surface mounted, for coreless type rolls.

B. Paper Towel Dispenser: Folded paper type, stainless steel , surface-mounted , with viewing slots
on sides as refill indicator  and tumbler lock .
1. Capacity:  300 C-fold minimum.

C. Paper Towel Dispenser: Folded paper type, fully recessed with viewing slots on sides as refill
indicator and tumbler lock.

1. Capacity: 300 C-fold minimum

D. Waste Receptacle:  Recessed, stainless steel, seamless lower door for access to container,
with tumbler lock, reinforced panel full height of door, push-in self-closing top door,
continuously welded bottom pan and seamless exposed flanges.

E. Mirrors:  Stainless steel framed, 1/4 inch (6 mm)  thick tempered safety glass; ASTM C1048 .
1. Frame:  0.05 inch (1.3 mm)angle shapes, with mitered and welded and ground corners,

and tamperproof hanging system; satin finish.

2. Backing:  Full-mirror sized, minimum 0.03 inch (0.8 mm) galvanized steel sheet and
nonabsorptive filler material.

3. Fixed Tilt Mirrors:  Minimum 3 inches (75 mm) tilt from top to bottom.

F. Grab Bars:  Stainless steel, smooth surface.

1. Heavy Duty Grab Bars:  Floor supports are acceptable if necessary to achieve load rating.

a. Push/Pull Point Load:  Minimum 1000 pound-force (4448.2 N), minimum.

b. Dimensions:  1-1/2 inch (38 mm) outside diameter, minimum 0.125 inch (3.17 mm)
wall thickness, exposed flange mounting, 1-1/2 inch (38 mm) clearance between wall
and inside of grab bar.

c. Length and Configuration:  As indicated on drawings.

G. Sanitary Napkin/Tampon Dispenser:  Stainless steel, surface-mounted.

1. Cabinet:  Fully welded, 0.03 inch (0.8 mm) thick sheet.

2. Operation:  No charge; no coin slots.

3. Minimum capacity:  15 napkins and 20 tampons.

H. Sanitary Napkin Disposal Unit:  Stainless steel, surface-mounted, self-closing door, locking
bottom panel with full-length stainless steel piano-type hinge, removable receptacle.

2.05 COMMERCIAL SHOWER AND BATH ACCESSORIES

A. Heavy-Duty Clothes Hook with Concealed Mounting: One piece cast brass with satin nickel
plated finish. Capable of withstanding 300 lbs vertical load.
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B. Folding Shower Seat:  Wall-mounted surface; welded tubular seat frame, structural support
members, swing-down legs, hinges, and mechanical fasteners of Type 304 stainless steel, L-
shaped, right hand seat.

2.06 ELECTRIC HAND DRYERS

A. Electric Hand Dryers:   Traditional fan-in-case type, with downward fixed nozzle.

1. Operation:  Automatic, sensor-operated on and off.

2. Mounting:  Surface mounted.

3. Cover:  Stainless steel with brushed finish .
a. Tamper-resistant screw attachment of cover to mounting plate.

b. Screened or shielded air intake.

4. Air Velocity:   18,000 linear feet per minute (91 m/s), minimum, at full power.

5. Heater:  500 W, minimum, at full power.

6. Fan/Heater Control:  Field adjustable down to approximately half-speed with
corresponding reduction in heat output.

7. Total Wattage:  1400 W, maximum.

8. Runtime:  Field adjustable or automatic, up to 35 seconds.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting work.

B. Verify exact location of accessories for installation.

C. For electrically-operated accessories, verify that electrical power connections are ready and in
the correct locations.

3.02 PREPARATION

A. Deliver inserts and rough-in frames to site for timely installation.

B. Provide templates and rough-in measurements as required.

3.03 INSTALLATION

A. Install accessories in accordance with manufacturers' instructions in locations indicated on
drawings.

B. Install plumb and level, securely and rigidly anchored to substrate.

C. Mounting Heights:  As required by accessibility regulations, unless otherwise indicated.

3.04 PROTECTION

A. Protect installed accessories from damage due to subsequent construction operations.

END OF SECTION
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SECTION 10 51 13
METAL LOCKERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Metal lockers.

B. Locker benches.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Wood base construction.

1.03 REFERENCE STANDARDS

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

B. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2020a.

C. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.

D. 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; 2021.

E. ICC A117.1 - Accessible and Usable Buildings and Facilities; 2017.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Manufacturer's published data on locker construction, sizes, and accessories.

C. Shop Drawings:  Indicate locker plan layout, numbering plan and combination lock code.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect locker finish and adjacent surfaces from damage.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Metal Lockers:

1. Art Metal Products :  www.artmetalproducts.com/#sle.

2. ASI Storage Solutions :  www.asi-storage.com/#sle.

3. Lyon Workspace Products :  www.lyonworkspace.com/#sle.

4. Penco Products, Inc :  www.pencoproducts.com/#sle.

5. Republic Storage Systems Co :  www.republicstorage.com/#sle.

2.02 LOCKER APPLICATIONS

A. Wardrobe Lockers :  Metal lockers, wall mounted for base indicated on drawings .
1. Configuration:  Two tier .
2. Fittings:  Size and configuration as indicated on drawings.

a. Hat shelf.

b. Single shoe shelf.

c. Coat rod.

d. Hooks:  Two  single prong .
3. Ventilation:  Louvers at top and bottom of door panel.

4. Locking:  Padlock hasps, for padlocks provided by Owner 
a. Locking Action:  Positive, automatic type, whereby locker may be locked when open,

then closed without unlocking.

5. Provide sloped top.

6. Color:  To be selected from manufacturer's full range by Architect.
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2.03 METAL LOCKERS

A. Accessibility:  Design units indicated on drawings as 'accessible' to comply with ICC A117.1
and ADA Standards.

B. Locker Case Construction:

1. Heavy-Duty, Welded Construction:  Made of formed and welded together sheet steel;
metal edges finished smooth without burrs; baked enamel or powder coat finished inside
and out.

C. Doors:  Channel edge; welded construction, manufacturer's standard stiffeners, grind and finish
edges smooth.

1. Door Thickness:  16 gauge, 0.0598 inch (1.52 mm), minimum.

2. Form recess for operating handle and locking device.

D. Latches and Door Handles: Manufacturer's standard.

E. Hinges:  Continuous piano hinge with powder coat finish to match locker color.

F. Sloped Top:  20 gauge, 0.0359 inch (0.91 mm), with closed ends.

G. Coat Hooks:  Stainless steel or zinc-plated steel.

H. Number Plates:  Provide manufacturer's shaped aluminum plates.  Form numbers of block font
style with ADA designation, in contrasting color.

I. Locks:  Locker manufacturer's standard type indicated in Applications article above.

2.04 LOCKER BENCHES

A. Locker Benches:  Stationary type; bench top of laminated birch; painted steel pedestals.

1. Accessibility:  Where indicated, comply with ICC A117.1 and ADA Standards.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that prepared bases are in correct position and configuration.

B. Verify bases and embedded anchors are properly sized.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Place and secure on prepared base.

C. Install lockers plumb and square.

D. Secure lockers with anchor devices to suit substrate materials.  Minimum Pullout Force:  100
pounds (445 N).

E. Bolt adjoining locker units together to provide rigid installation.

F. Install end panels, filler panels, and sloped tops.

G. Install fittings if not factory installed.

H. Replace components that do not operate smoothly.

3.03 CLEANING

A. Clean locker interiors and exterior surfaces.

END OF SECTION
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SECTION 10 51 43
WIRE MESH STORAGE LOCKERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Storage lockers.

1.02 REFERENCE STANDARDS

A. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

B. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron
and Steel Products; 2017.

C. ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes; 2021a.

D. ASTM A510/A510M - Standard Specification for General Requirements for Wire Rods and
Coarse Round Wire, Carbon Steel, and Alloy Steel; 2020.

E. 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; 2021.

F. ASTM F1267 - Standard Specification for Metal, Expanded, Steel; 2018.

G. AWS B2.1/B2.1M - Specification for Welding Procedure and Performance Qualification; 2014
(Amended 2015).

H. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2021).

1.03 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Manufacturer's published data on locker construction, sizes, and accessories.

C. Shop Drawings:  Indicate locker plan layout, numbering plan.

1.04 QUALITY ASSURANCE

A. 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.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Protect locker finish and adjacent surfaces from damage.

PART 2  PRODUCTS

2.01 LOCKER APPLICATIONS

2.02 WIRE MESH STORAGE LOCKERS

A. Wire Mesh Lockers:  Factory assembled, welded construction, modular assemblies of panels,
doors, anchors, hardware, and accessories as required to provide a complete system.

2.03 MATERIALS AND COMPONENTS

A. Framed Panels:

B. Doors:  Same material as partitions, fully framed; manufacturer's standard construction and
hardware for swing operation.

2.04 FASTENERS

A. Bolts, Nuts and Washers:  Hot dip galvanized.

B. Anchorage Devices:  Provide power driven, powder actuated, and drilled expansion bolts.
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2.05 FINISHES

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate surfaces are ready to receive work.

3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install lockers plumb and square.

C. Secure lockers with anchor devices to suit substrate materials.  Minimum Pullout Force:  100
pounds (445 N).

D. Bolt adjoining locker units together to provide rigid installation.

E. Install fittings if not factory installed.

F. Replace components that do not operate smoothly.

3.03 CLEANING

A. Clean locker interiors and exterior surfaces.

END OF SECTION
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SECTION 10 56 13
METAL STORAGE SHELVING

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Four post shelving.

B. Shelving accessories.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Blocking and reinforcement in walls for anchoring
shelving units.

1.03 REFERENCE STANDARDS

A. ASCE 7 - Minimum Design Loads and Associated Criteria for Buildings and Other Structures;
Most Recent Edition Cited by Referring Code or Reference Standard.

1.04 SUBMITTALS

A. See Section 01 30 00 - Administrative Requirements, for submittal procedures.

B. Product Data:  Manufacturer's data sheets on each product to be used, including:

1. Rated uniform shelf loads.

2. Details of shelving assemblies, including reinforcement.

3. Accessories.

C. Test Reports:  Provide independent agency test reports documenting compliance with specified
structural requirements.

D. Shop Drawings:  Indicate location, type, and layout of shelving, including lengths, heights, and
aisle layout, and relationship to adjacent construction.

1. Indicate methods of achieving specified anchoring requirements.

E. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in
Owner's name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than 10  years of  documented  experience.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Inspect for dents, scratches, or other damage.  Replace damaged units.

B. Store in manufacturer's unopened packaging until ready for installation.

C. Store under cover and elevated above grade.

1.07 WARRANTY

A. Provide one year manufacturer warranty covering defects of manufacturing and workmanship
and rust and corrosion.

PART 2  PRODUCTS

2.01 SHELVING - GENERAL

A. See drawings for layout and sizes.

B. Seismic Design:  Design for Seismic Zone 3, in accordance with ASCE 7, Section 9.

C. Anchors:  Provide anchoring hardware to secure each shelving unit to floor and wall.

1. Provide hardware of type recommended by manufacturer for substrate.

2.02 FOUR POST SHELVING

A. Four Post Shelving:  Steel post-and-beam type with sway bracing, shelving brackets, shelving
surfaces, and accessories as specified.

1. Unit Width:  24 inches (610 mm), center to center of posts.
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2. Shelf Capacity:  Uniform distributed load of 50 psf (2.4 kPa), minimum.

3. Finish:  Baked enamel, medium gloss.

B. Posts and Beams:  Formed sheet members; perforations exposed on face of members are not
acceptable.

1. Metal Thickness:  16 gauge, 0.0598 inch (1.52 mm).

2. Post Shape:  Tee intermediate posts, angle end posts forming corners.

3. Post Face Width:  2 inches (51 mm), maximum.

4. Connecting Hardware:  Manufacturer's standard.

C. Bracing:  Formed sheet members.

1. Back Sway Bracing:  Either strap or panel; at back of each unit.

2. Side Sway Bracing:  Either strap or panel; at each side of each unit.

3. Strap Sway Bracing:  One strap installed diagonally, 16 gauge, 0.0598 inch (1.52 mm);
welded, riveted, or bolted to uprights.

4. Panel Sway Bracing:  Formed sheet metal panels, 20 gauge, 0.0359 inch (0.91 mm);
welded, riveted, or bolted to uprights.

2.03 ACCESSORIES

A. Kick Plates:  Formed sheet metal; enclose open space between bottom shelf and floor on all
front sides and open ends; finished to match.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that substrate is level and that clearances are as specified.

B. Verify that walls are suitable for shelving attachment.

C. Do not begin installation until substrates have been properly prepared.

D. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

3.02 PREPARATION

A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the project conditions.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Anchor and reinforce as specified, as indicated on drawings, and as recommended by
manufacturer.

C. Install shelving with shelf surfaces level and vertical supports plumb; adjust feet and bases as
required.

D. Out-Of-Square Tolerance - Four Post Shelving:  Maximum of 1/8 inch (3 mm) difference in
distance between bottom shelf and canopy top, measured along any post in any direction.

3.04 CLEANING

A. Clean shelving and surrounding area after installation.

3.05 PROTECTION

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 10 75 00
FLAGPOLES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Aluminum Flagpoles.

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete: Concrete base and foundation construction.

1.03 REFERENCE STANDARDS

A. ASTM B241/B241M - Standard Specification for Aluminum and Aluminum-Alloy Seamless Pipe
and Seamless Extruded Tube; 2016.

B. NAAMM FP 1001 - Guide Specifications for Design Loads of Metal Flagpoles; 2007.

1.04 SUBMITTALS

A. See Section 01 33 00 - Submitals for submittal requirements.

B. Product Data:  Provide data on pole, accessories, and configurations.

C. Shop Drawings:  Indicate detailed dimensions, base details, anchor requirements, and imposed
loads.

1.05 QUALITY ASSURANCE

A. Designer Qualifications:  Design flagpole foundation under direct supervision of a Professional
Structural Engineer experienced in design of this Work and licensed the State in which the
Project is located.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Spiral wrap flagpole with protective covering and pack in protective shipping tubes or
containers.

B. Protect flagpole and accessories from damage or moisture.

PART 2  PRODUCTS

2.01 FLAGPOLES

A. Flagpoles:  Designed in accordance with NAAMM FP 1001

1. Material:  Aluminum.

2. Design:  Straight shaft.

3. Mounting:  Ground mounted type.

4. Nominal Height:  30 ft (9 m) ; measured from nominal ground elevation. 
5. Halyard:  External  type .

2.02 POLE MATERIALS

A. Aluminum:  ASTM B241/B241M , 6063 alloy , T6 temper.

2.03 ACCESSORIES

A. Finial Ball:  Stainless steel, 6 inch (150 mm) diameter.

B. Cleats:  9 inch (230 mm) size, aluminum with galvanized steel fastenings, two per halyard.

C. Halyard:  5/16 inch (8 mm) diameter polypropylene, braided, white.

2.04 MOUNTING COMPONENTS

A. Pole Base Attachment:  Flush; steel base with base cover.

B. Lightning Ground Cable:  Copper No. 6 AWG, soft drawn.

2.05 FINISHING

A. Metal Surfaces in Contact With Concrete:  Asphaltic paint.

B. Aluminum:  Anodized to class 1 , clear color .
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C. Stainless Steel:  No. 4 satin finish.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that concrete foundation is ready to receive work and dimensions are as indicated on
shop drawings.

3.02 PREPARATION

A. Coat metal sleeve surfaces below grade and surfaces in contact with dissimilar materials with
asphaltic paint.

3.03 INSTALLATION

A. Install flagpole , base assembly, and fittings in accordance with manufacturer's instructions.

3.04 TOLERANCES

3.05 ADJUSTING

END OF SECTION
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SECTION 11 13 13
LOADING DOCK BUMPERS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Loading dock bumpers of reinforced rubber pads with attachment frame.

1.02 RELATED REQUIREMENTS

A. Section 03 10 00 - Concrete Forming and Accessories:  Placement of loading dock bumper
frame anchors into concrete.

1.03 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Submit data on unit dimensions, method of anchorage, and details of
construction.

PART 2  PRODUCTS

2.01 COMPONENTS

A. Loading Dock Bumpers:  Fabric reinforced rubber pads, ozone resistant, laminated and
compressed in position using two galvanized steel rods with threaded ends, washers, and nuts
between 3 inch high by 2-1/2 inch wide by 1/4 inch thick (76 mm high by 64 mm wide by 6.4
mm thick) galvanized steel angle end plates.

1. Projection From Wall:   4-1/2 inches (115 mm).

2. Vertical Height:  10 inches (254 mm).

3. Width:  24 inches (610 mm).

4. Profile:  Rectangular.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify that anchor placement is acceptable.

3.02 INSTALLATION

A. Install dock bumpers in accordance with manufacturer's instructions.

B. Set plumb and level.

END OF SECTION
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SECTION 11 40 00
FOODSERVICE EQUIPMENT

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Foodservice equipment.

B. Connections to utilities.

1.02 RELATED REQUIREMENTS

A. Section 07 92 00 - Joint Sealants:  Sealing joints between equipment and adjacent walls, floors,
and ceilings.

1.03 REFERENCE STANDARDS

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.

B. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene one week before starting work of this section.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide data on appliances; indicate configuration, sizes, materials, finishes,
locations, and utility service connection locations, service characteristics, and wiring diagrams.

C. Shop Drawings: Provide plans, elevations and details for food service equipment fabication,
installation and connection to utilities.

D. Certificates:  Certify that products of this section meet or exceed specified requirements.

E. Warranty:  Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacture of standard products of the
type specified.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Store products clear of floor in a manner to prevent damage.

B. Coordinate size of access and route to place of installation.

1.08 WARRANTY

A. Correct defective work of this section within a five year period after Date of Substantial
Completion.

B. Provide five year manufacturer warranty for replacement or repair of scheduled equipment,
refrigerant and compressors, including disconnection and removal of defective unit, and
connection of replacement unit.

PART 2  PRODUCTS

2.01 EQUIPMENT

A. Equipment Schedule:  Refer to schedule at end of this section.

B. Installation Accessories:  Provide rough-in hardware, supports and connections, attachment
devices, closure trim, and accessories as required for complete installation.

2.02 MATERIALS

A. Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with G90/Z275 coating.
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B. Stainless Steel Sheet:  ASTM A666 Type 304 commercial grade, No. 4 finish.

C. Finish Hardware:  Manufacturer's standard.

D. Fittings:  Sink drains with crumb cup and waste fittings.

E. Service Outlet Covers and Escutcheons:  Stainless Steel.

2.03 FABRICATION

A. Install rubber button feet on bearing surface of any item positioned on a finished surface.

B. Isolate rotating or reciprocating machinery to prevent noise and vibration.

C. Provide indirect drain piping from equipment to terminate over nearest waste receptor.

D. Accommodate site installation of other services or equipment.

2.04 FINISHES

A. Components:  Shop finish.

B. Metal (Except Stainless Steel):  Degrease and phosphate etch, prime and apply minimum two
coats factory baked epoxy, color as selected.

C. Stainless Steel:  No. 4 finish.

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify ventilation outlets, service connections, and supports are correct and in required location.

B. Verify that electric power is available and of the correct characteristics.

3.02 INSTALLATION

A. Install items in accordance with manufacturers' instructions.

B. Insulate to prevent electrolysis between dissimilar metals.

C. Weld and grind joints in steel work tight, without open seams, where necessary due to
limitations of sheet sizes or installation requirements.

D. Sequence installation and erection to ensure correct mechanical and electrical utility
connections are achieved.

E. Use anchoring devices appropriate for equipment and expected usage.

3.03 ADJUSTING

A. Adjust equipment and apparatus to ensure proper working order and conditions.

B. Remove and replace equipment creating excessive noise or vibration.

3.04 CLEANING

A. Remove masking or protective covering from stainless steel and other finished surfaces.

B. Wash and clean equipment.

C. Polish glass, plastic, hardware, accessories, fixtures, and fittings.

3.05 PROTECTION

A. Remove protective coverings from prefinished work.

B. Protect finished work from damage.

3.06 FOODSERVICE EQUIPMENT SCHEDULE

A. See Drawings 

END OF SECTION
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SECTION 11 81 29
FACILITY FALL PROTECTION

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Roof anchors.

B. Horizontal lifeline systems.

1.02 RELATED REQUIREMENTS

A. Section 05 51 33 - Metal Ladders.

B. Section 05 52 13 - Pipe and Tube Railings

C. Section 07 54 00-Thermoplastic Membrane Roofing

1.03 REFERENCE STANDARDS

A. 29 CFR 1910.140 - Personal fall protection systems; Current Edition.

B. 29 CFR 1926 - Safety and Health Regulations for Construction; Current Edition.

C. 29 CFR 1926.502 - Fall protection systems criteria and practices; Current Edition.

D. ANSI/ASSP Z359.18 - Safety Requirements for Anchorage Connectors for Active Fall
Protection Systems; 2017, with Errata (2021).

E. ASTM A6/A6M - Standard Specification for General Requirements for Rolled Structural Steel
Bars, Plates, Shapes, and Sheet Piling; 2019.

F. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

G. ASTM A283/A283M - Standard Specification for Low and Intermediate Tensile Strength Carbon
Steel Plates; 2018.

H. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

I. ASTM A1023/A1023M - Standard Specification for Carbon Steel Wire Ropes for General
Purposes; 2021.

J. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2021).

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination: Coordinate installation of roof anchors with installation of roof mounted
equipment and roof membrane system to ensure installation will result in a warrantable building
envelope.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittla requiremenets.

B. Product Data: Material, equipment, and fixture lists. Manufacturer’s catalog data indicating the
sizes, descriptions, capacities, test certifications, and other descriptive data showing in
sufficient detail that product complies with contract requirements. Equipment and performance
data including but not limited to lifeline anchors, safety tieback anchors, and lifeline cable.

C. Shop Drawings:  Installation details:  plan showing locations and types of anchorage points for
personal fall protection systems and building maintenance equipment.

1. Detail mounting, securing, and flashing of roof-mounted items to roof structure. Indicate
coordinating requirements with roof membrane system.

D. Manufacturer's qualification statement.

E. Designer's qualification statement.

F. Installer's qualification statement.
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1.06 QUALITY ASSURANCE

A. Designer Qualifications:  Perform design under direct supervision of a Professional Structural
Engineer experienced in design of this work and licensed in the State in which the Project is
located.

B. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with at least five years of documented experience.

C. Installer Qualifications:  Company specializing in performing work of type specified and with at
least three years of documented experience.

PART 2  PRODUCTS

2.01 ROOF ANCHORS

A. Basis of Design: Capital Safety Uniline RoofSafe Anchor.

B. Application:

1. OSHA and ANSI one person PPE anchor.

C. Description:

1. Roof anchorage points for personal fall protection systems; used exclusively for employee
fall protection and independent of any anchorage used to suspend employees or platforms
on which employees work.

a. Anchor Type per ANSI/ASSP Z359.18:  Type T.

D. Structural Performance: Provide safety tieback anchors capable of withstanding design loads
as required by governing regulations and codes.

E. Design Criteria:  Fall protection anchors.

1. Comply with 29 CFR 1910.140  and 29 CFR 1926.502 for personal fall protection systems
and anchorage.

2. Comply with 29 CFR 1926, Subpart M-Fall Protection.

3. Comply with ANSI/ASSP Z359.18 test requirements for static strength, dynamic strength,
residual strength, serviceability, and corrosion of anchorage.

F. Design Criteria:  Primary suspension lines.

1. Comply with 29 CFR 1910.140 for fall protection.

G. Anchors:

H. Anchor Installation:

1. Type: Through-bolted .
2. Flashing Material:  Premolded pipe flashing, membrane flashing, or sealant acceptable to

roof manufacturer.

2.02 HORIZONTAL LIFELINE SYSTEMS

A. Manufacturers: Same as anchor manufacturer.

B. Description:  A system comprised of a flexible line such as wire rope or cable, with connectors
at both ends to secure it horizontally between two anchorages or anchorage connectors.

C. Structural Performance:  Provide fall-arresting lifeline systems capable of withstanding design
loads as required by governing regulations and codes.

D. Design Criteria:

1. Comply with 29 CFR 1926.502.

E. Wire Rope: ASTM A1023/A1023M, 7x7  stainless steel wire  , 5/16 inch (8 mm)  diameter.

1. Stainless Steel Rigging Components:  Consisting of turnbuckles, cable clamps, spring
energy absorbers, absorber couplers, eye thimbles, bolts, and connector O-rings as
required to make a complete and functional HLL system compatible with installed anchors.

2.03 MATERIALS - STEEL

A. Structural Steel Sections:  ASTM A36/A36M.
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B. Steel Plates, Shapes, and Bars:  ASTM A6/A6M or ASTM A283/A283M.

C. Welding Materials:  AWS D1.1/D1.1M; type required for materials being welded.

2.04 MATERIALS - STAINLESS STEEL

A. Stainless Steel, General:  ASTM A666, Type 304.

2.05 FABRICATION

A. Fabricate work true to dimension, square, plumb, level, and free from distortion or defects
detrimental to appearance and performance.

B. Fabricate anchoring devices as recommended by the manufacturer to provide adequate
support for intended use.

C. Fabricate joints in a manner to discourage water accumulation. Provide weep holes to drain all
water that could accumulate in the exposed joints.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine area for compliance with requirements for installation tolerances and other conditions
related to this work.

3.02 PREPARATION

A. Coordinate installation of anchor points with installation of roofing sytem.

B. Coordinate locaiton of anchor points with service points of roof mounted equipment

C. Coordinate location of fall protection equipment indicated to be attached to structural substrate
or surface of roofing system and provide anchoring devices with templates, diagrams, and
installation instructions.

3.03 INSTALLATION

A. Install anchorage and fasteners in accordance with shop drawings and manufacturer's
recommendations to obtain allowable working loads published in product literature and in
accordance with this specification.

B. Deform threads of tail end of anchor studs after nuts have been tightened to prevent accidental
removal or vandalism.

C. Do not load or stress anchors until all materials and fasteners are properly installed and ready
for service.

D. Seal roof penetrations at anchors with pre-molded pipe flashing, membrane flashing, or sealant
acceptable to roof manufacturer.

E. Install all roof safety anchors a minimum of 6 feet (1.83 m) from the roof edge.

3.04 ADJUSTING

A. Adjust fall protection components to function smoothly and safely.

3.05 CLEANING

A. Clean exposed surfaces in accordance with fall protection system manufacturer's written
instructions.

END OF SECTION
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SECTION 12 24 00
WINDOW SHADES

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Interior manual roller shades.

B. Interior motorized roller shades.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Concealed wood blocking for attachment of headrail
brackets.

1.03 REFERENCE STANDARDS

A. ASTM G21 - Standard Practice for Determining Resistance of Synthetic Polymeric Materials to
Fungi; 2015 (Reapproved 2021)e1.

B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

C. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films; 2019.

D. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;
Current Edition, Including All Revisions.

E. WCMA A100.1 - Safety of Window Covering Products; 2018.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate the work with other trades to provide rough-in of electrical wiring as required
for installation of hardwired motorized shades.

B. Sequencing:

1. Do not fabricate shades until field dimensions for each opening have been taken with field
conditions in place.

2. Do not install shades until final surface finishes and painting are complete.

1.05 SUBMITTALS

A. See Sectopmm 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Provide manufacturer's standard catalog pages and data sheets, including
materials, finishes, fabrication details, dimensions, profiles, mounting requirements, and
accessories.

1. Motorized Shades:  Include power requirements and standard wiring diagrams for
specified products.

C. Shop Drawings:  Include shade schedule indicating size, location and keys to details, head,
jamb and sill details, mounting dimension requirements for each product and condition, and
operation direction.

1. Motorized Shades: Provide schematic system riser diagram indicating component
interconnections. Include requirements for interface with other systems.

D. Verification Samples: Minimum size 6 inches (150 mm) square, representing actual materials,
color and pattern.

1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than five years of documented experience.

1.07 DELIVERY, STORAGE, AND HANDLING

A. Deliver shades in manufacturer's unopened packaging, labeled to identify each shade for each
opening.

B. Handle and store shades in accordance with manufacturer's recommendations.
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1.08 FIELD CONDITIONS

A. Do not install products under environmental conditions outside manufacturer's absolute limits.

1.09 WARRANTY

A. Provide manufacturer's warranty from Date of Substantial Completion, covering the following:

1. Shade Hardware:  One year.

2. Fabric:  One year.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Interior Manually and Motor Operated Roller Shades:

1. Draper, Inc

2. MechoShade Systems LLC 
3. SWFcontract, a division of Springs Window Fashions, LLC. 

2.02 ROLLER SHADES

A. General:

1. Provide shade system components that are easy to remove or adjust without removal of
mounted shade brackets.

2. Provide shade system that operates smoothly when shades are raised or lowered.

3. Motorized Shades:  Motor system housed inside roller tube, controlling shade movement
via motor controls indicated; listed or recognized to UL 325.

a. Comply with NFPA 70.

b. Electrical Components:  Listed, classified, and labeled as suitable for the purpose
intended. Where applicable, system components to be FCC compliant.

c. Motors:  Size and configuration as recommended by manufacturer for the type, size,
and arrangement of shades to be operated; integrated into shade operating
components and concealed from view; fully compatible with controls to be installed.

B. Roller Shades  for Manual Operation :
1. Description - Interior Roller Shades:  Single roller, manually operated fabric window shade

system complete with mounting brackets, roller tubes, hembars, hardware, and
accessories.

a. Drop Position:  Regular roll.

b. Roll Direction:  Roll down, closed position is at window sill.

c. Mounting:  Window jamb mounted - inside, between jambs .
d. Size:  As indicated on drawings.

2. Brackets and Mounting Hardware:  As recommended by manufacturer for mounting
indicated and to accommodate shade fabric roll-up size and weight.

3. Roller Tubes:  As required for type of shade operation.

4. Hembars:  Designed to maintain bottom of shade straight and flat.

5. Manual Operation for Interior Shades:

a. Clutch Operator:  Manufacturer's standard material and design, permanently
lubricated.

b. Drive Chain:  Continuous loop beaded ball chain, 95 pounds (43 kg) minimum
breaking strength.  Provide upper and lower limit stops.

C. Interior Roller Shades - Basis of Design:  Draper, Inc; Motorized FlexShade.

1. Description:   Single  roller, motor-operated fabric window shade system complete with
mounting brackets, roller tubes, hembars, hardware, and other components necessary for
complete installation.

a. Mounting:  Window jamb mounted - inside, between jambs .
2. Mounting Hardware:  As recommended by manufacturer for mounting indicated and to

accommodate shade fabric roll-up size and weight.

a. Double Roller Mounting:  Configured for light-filtering and room-darkening shades in
one opening.
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3. Roller Tubes:  As required for type of shade operation; designed for removal without
removing mounting hardware.

a. Material:  Extruded aluminum or steel, with wall thickness and material selected by
manufacturer.

b. Size:  As recommended by manufacturer; selected for suitability for installation
conditions, span, and weight of shades.

c. Fabric Attachment:  Utilize double-sided adhesive tape.

d. Roller tubes to be capable of being removed and reinstalled without affecting roller
shade limit adjustments.

4. Hembars:  Designed to maintain bottom of shade straight and flat, selected from
manufacturer's standard options.

5. Shade Motor:  Standard 120V AC motor , located on right side facing window from inside
(standard) .

6. Accessories:

a. Fascia:  Extruded aluminum, size as required to conceal shade mounting, attachable
to mounting end caps, without exposed fasteners; clear anodized finish.

b. Fasteners:  Noncorrosive, and as recommended by shade manufacturer.

2.03 SHADE FABRIC

A. Fabric :  Nonflammable, color-fast, impervious to heat and moisture, and able to retain its shape
under normal operation.

1. Material:  Vinyl coated polyester.

2. Performance Requirements:

a. Flammability:  Pass NFPA 701 large and small tests.

b. Fungal Resistance:  No growth when tested according to ASTM G21.

2.04 ROLLER SHADE FABRICATION

A. Field measure finished openings prior to ordering or fabrication.

B. Dimensional Tolerances:  Fabricate shades to fit openings within specified tolerances.

1. Vertical Dimensions:  Fill openings from head to sill with 1/2 inch (13 mm) space between
bottom bar and window stool.

2. Horizontal Dimensions - Inside Mounting:  Fill openings from jamb to jamb.

C. Dimensional Tolerances:  As recommended in writing by manufacturer.

PART 3  EXECUTION

3.01 EXAMINATION

A. Examine finished openings for deficiencies that may preclude satisfactory installation.

B. Start of installation shall be considered acceptance of substrates.

3.02 PREPARATION

A. Prepare surfaces using methods recommended by manufacturer for achieving best result for
substrate under the project conditions.

B. Coordinate with window installation and placement of concealed blocking to support shades.

3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions and approved shop drawings, using
mounting devices as indicated.

B. Adjust level, projection, and shade centering from mounting bracket.  Verify there is no
telescoping of shade fabric.  Ensure smooth shade operation.

3.04 SYSTEM STARTUP

A. Motorized Shade System:  Provide services of a manufacturer's authorized representative to
perform system startup.
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3.05 CLEANING

A. Clean soiled shades and exposed components as recommended by manufacturer.

B. Replace shades that cannot be cleaned to "like new" condition.

3.06 CLOSEOUT ACTIVITIES

A. Demonstration:  Demonstrate operation and maintenance of window shade system to Owner's
personnel.

3.07 PROTECTION

A. Protect installed products from subsequent construction operations.

END OF SECTION
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SECTION 12 32 00
MANUFACTURED WOOD CASEWORK

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Manufactured standard and custom casework, with cabinet hardware.

B. Countertops.

1.02 RELATED REQUIREMENTS

A. Section 06 10 00 - Rough Carpentry:  Blocking and nailers for anchoring casework.

B. Section 06 20 00 - Finish Carpentry

C. Section 07 92 00 - Joint Sealants:  Sealing joints between casework and countertops and
adjacent walls, floors, and ceilings.

D. Section 09 21 16 - Gypsum Board Assemblies:  Reinforcements in metal-framed partitions for
anchoring casework.

E. Section 09 65 13 - Resilient Base

F. Section 13 05 41 - Seismic Restraints

G. Section 22 40 00 - Plumbing Fixtures: Sinks and fittings installed in casework.

1.03 DEFINITIONS

A. 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.

B. 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.

C. 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.

1.04 REFERENCE STANDARDS

A. AWI (QCP) - Quality Certification Program; Current Edition.

B. AWI/AWMAC/WI (AWS) - Architectural Woodwork Standards, 2nd Edition; 2014, with Errata
(2016).

C. AWMAC/WI (NAAWS) - North American Architectural Woodwork Standards, U.S. Version 4.0;
2021.

D. BHMA A156.9 - American National Standard for Cabinet Hardware; 2015.

E. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.

F. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.

1.05 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the
work of this section; require attendance by all affected installers.

1.06 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

B. Product Data:  Component dimensions, configurations, construction details, joint details,
attachments.

C. Shop Drawings:  Indicate casework types, sizes, and locations, using large scale plans,
elevations, and cross sections. Include rough-in and anchors and reinforcements, placement
dimensions and tolerances, clearances required, and keying information.
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D. Samples for Finish Selection:  Fully finished, for color selection.  Minimum sample size:  2
inches by 3 inches (51 mm by 75 mm).

E. Maintenance Data:  Manufacturer's recommendations for care and cleaning.

F. Finish touch-up kit for each type and color of materials provided.

1.07 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with minimum 10  years of  documented  experience.

B. Source wood materials from organizations that comply with the principles of the Forest
Stewardship Council. See https://fsc.org/en/fsc-standards.

C. Quality Certification:  Comply with AWI (QCP) woodwork association quality certification
service/program in accordance with requirements for work specified in this section.

1. Provide labels or certificates indicating that the installed work complies with
AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS) requirements for grade or grades
specified.

2. Provide designated labels on shop drawings as required by certification program.

3. Provide designated labels on installed products as required by certification program.

4. Submit certifications upon completion of installation that verifies this work is in compliance
with specified requirements.

5. Replace, repair, or rework all work for which certification is refused.

D. Installer Qualifications:  Company specializing in performing work of the type specified in this
section, with not less than three years of documented experience and approved by
manufacturer.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Protect items provided by this section, including finished surfaces and hardware items during
handling and installation.  For metal surfaces, use polyethylene film or other protective material
standard with the manufacturer.

B. Acceptance at Site:

1. Do not deliver or install casework until the conditions specified under Part 3, Examination
Article of this section have been met. Products delivered to sites that are not enclosed
and/or improperly conditioned will not be accepted if warping or damage due to
unsatisfactory conditions occurs.

C. Storage:

1. Store casework in the area of installation. If necessary, prior to installation, temporarily
store in another area, meeting the environmental requirements specified under Part 3,
"Site Verification of Conditions" Article of this section.

1.09 WARRANTY

A. See Section 01 78 00 - Closeout Submittals for additional warranty requirements.

B. Correct defective Work within a five year period after Date of Substantial Completion, at no
additional cost to Owner.  Defects include, but are not limited to:

1. Ruptured, cracked, or stained finish coating.

2. Discoloration or lack of finish integrity.

3. Cracking or peeling of finish.

4. Failure of hardware.

PART 2  PRODUCTS

2.01 CASEWORK, GENERAL

A. Quality Standard:  AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), unless noted otherwise.

B. Wood Veneer Faced Cabinets:  Custom Grade.

C. Plastic Laminate Faced Cabinets:  Custom Grade.
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D. Thermally Fused Laminate Cabinets:   Economy Grade.

2.02 FABRICATION

A. Assembly:  Shop assemble casework items for delivery to site in units easily handled and to
permit passage through building openings.

B. Construction:  As required for selected grade.

C. Structural Performance:  Safely support the following minimum loads:

1. Base Units:  500 pounds per linear foot (744 kgs/linear m) across the cabinet ends.

2. Suspended Units:  300 pounds (136 kg) static load.

3. Drawers:  125 pounds (57 kg), minimum.

4. Hanging Wall Cases:  300 pounds (135 kg).

5. Shelves:  100 pounds (45 kg), minimum.

D. Seismic Performance:  Casework, including attachments to other work, able to withstand the
effects of earthquake motions determined according to ASCE/SEI 7.

1. Component Importance Factor:  1.0.

E. Fittings and Fixture Locations:  Cut and drill components for fittings and fixtures.

F. Hardware Application:  Factory-machine casework members for hardware that is not surface
applied.

G. Fixed panels at backs of open spaces between base cabinets.

1. Provide cutouts for power receptacles where indicated on drawings.

H. Edging:  Fit shelves, doors, and exposed edges with specified edging.  Do not use more than
one piece for any single length.

I. Scribes and Fillers:  Panels of matching construction and finish, for locations where cabinets do
not fit tight to adjacent construction.

2.03 PLASTIC-LAMINATE-CLAD CASEWORK

A. Plastic-Laminate-Clad Casework:  Solid wood and wood panel construction; each unit self-
contained and not dependent on adjacent units or building structure for rigidity; in sizes
necessary to avoid field cutting except for scribes and filler panels. Include adjustable levelers
for base cabinets.

1. Style:  Flush overlay.  Ease doors and drawer fronts slightly at edges.

2. Cabinet Nominal Dimensions:  Unless otherwise indicated, provide cabinets of widths and
heights indicated on drawings, and with following front-to-back dimensions:

a. Base Cabinets:  22 inches (559 mm).

b. Tall Cabinets:  22 inches (559 mm).

c. Wall Cabinets:  16 inches (406 mm).

3. Plastic Laminate:  Apply plastic laminate finish in full uninterrupted sheets consistent with
manufactured sizes.  Fit corners and joints hairline.

a. Finish:  Matte or suede, gloss rating of 5 to 20.

b. Apply laminate backing sheet to reverse side of plastic laminate finished surfaces.

2.04 COUNTERTOPS

A. Types:  More than one type is required.  See drawings for location of each type of countertop.

B. Fabricate in accordance with AWI/AWMAC/WI (AWS) or AWMAC/WI (NAAWS), Section 11 -
Countertops, Custom Grade, unless otherwise noted.

C. Plastic Laminate Countertops:  High pressure decorative laminate sheet bonded to substrate.

D. Solid Surfacing Countertops:  Solid surfacing sheet or plastic resin casting over continuous
substrate.

1. Solid Surfacing Sheet and Plastic Resin Castings:  Complying with ISFA 2-01 and NEMA
LD 3; acrylic or polyester resin, mineral filler, and pigments; homogenous, non-porous and
capable of being worked and repaired using standard woodworking tools; no surface
coating; color and pattern consistent throughout thickness.
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E. Natural Quartz and Resin Composite Countertops:  Sheet or slab of natural quartz and plastic
resin over continuous substrate.

2.05 CABINET HARDWARE

A. Comply with BHMA A156.9 requirements.

B. Locks:  Provide locks on casework drawers and doors where indicated. Lock with 5 pin cylinder
and 2 keys per lock.

C. Shelves in Cabinets:

1. Shelf Standards and Rests:  Vertical standards with rubber button fitted rests, satin
chromium plated over nickel on base material.

D. Swinging Doors:  Hinges, pulls, and catches.

1. Hinges:  Concealed , number as required by referenced standards for width, height, and
weight of door.

a. Concealed Hinges:  Installed in cabinet edge, and on door back, bright chromium
plated over nickel on base material.

2. Pulls:  Chrome wire pulls, 4 inches (102 mm) wide.

3. Catches:  Magnetic.

E. Drawers:  Pulls and slides.

1. Pulls:  Chrome wire pulls, 4 inches (102 mm) wide.

2. Slides:  Steel, full extension arms, ball bearings; self-closing; capacity as recommended
by manufacturer for drawer height and width.

2.06 MATERIALS

A. Wood-Based Materials:

1. Solid Wood:  Air-dried to 4.5 percent moisture content, then tempered to 6 percent
moisture content before use.

B. Concealed Solid Wood or Plywood:  Any species and without defects affecting strength or
utility.

C. High Pressure Decorative Laminate (HPDL):  

1. Manufacturers:

a. Wilsonart

b. Formica

c. Arborite

2. NEMA LD 3, types as recommended for specific applications. complying with Grade
requirements, and standard with the manufacturer.

D. Thermally Fused Laminate (TFL):  Melamine resin, NEMA LD 3, Type VGL laminate panels.

2.07 ACCESSORIES

A. Plastic Edge Banding:  Extruded PVC, convex shaped; smooth finish; self locking serrated
tongue; of width to match component thickness.

PART 3  EXECUTION

3.01 PREPARATION

A. Large Components:  Ensure that large components can be moved into final position without
damage to other construction.

3.02 EXAMINATION

A. Site Verification of Environmental Conditions:

1. Do not deliver casework until the following conditions have been met:

a. Building has been enclosed (windows and doors sealed and weather-tight).

b. An operational HVAC system that maintains temperature and humidity at occupancy
levels has been put in place.

c. Ceiling, overhead ductwork, piping, and lighting have been installed.

d. Installation areas do not require further “wet work” construction.



CONSTRUCT BELLEFONTAINE READINESS CENTER

Project No. T2150-01

NGB No. PN290179

Oculus Project No. 162-21
Bidding Documents

May 3, 2024

Manufactured Wood Casework  12 32 00 - 5  

B. For Base Cabinets Installation:  Examine floor levelness and flatness of installation space. Do
not proceed with installation if encountered floor conditions required more than 1/2 inch (13
mm) leveling adjustment.  When installation conditions are acceptable, for each space,
establish the high point of the floor.  Set and make level and plumb first cabinet in relation to
this high point.

C. For Wall Cabinets Installation:  Examine wall surfaces in installation space.  Do not proceed
with installation if the following conditions are encountered:

D. Verify adequacy of support framing and anchors.

E. Verify that service connections are correctly located and of proper characteristics.

3.03 INSTALLATION

A. Perform installation in accordance with manufacturer's instructions.

B. Use anchoring devices to suit conditions and substrate materials encountered. Use concealed
fasteners to the greatest degree possible.  Use exposed fasteners only where allowed by
approved shop drawings, or where concealed fasteners are impracticable.

C. Set casework items plumb and square, securely anchored to building structure.

D. Align cabinets to adjoining components, install filler and/or scribe panels where necessary to
close gaps.

E. Fasten together cabinets in continuous runs, with joints flush, uniform and tight.  Misalignment
of adjacent units not to exceed 1/16 inch ( 1.6 mm). In addition, do not exceed the following
tolerances:

1. Variation of Tops of Base Cabinets from Level:  1/16 inch ( 1.6 mm) in 10 feet (3 m).

2. Variation of Faces of Cabinets from a True Plane:  1/8 inch (3 mm) in 10 feet (3 m).

3. Variation of Adjacent Surfaces from a True Plane (Lippage):  1/32 inch (0.8 mm).

4. Variation in Alignment of Adjacent Door and Drawer Edges:  1/16 inch ( 1.6 mm).

F. Base Cabinets:  Fasten cabinets to service space framing and/or wall substrates, with fasteners
spaced not more than 16 inches (407 mm) on center. Bolt adjacent cabinets together with joints
flush, tight, and uniform.

G. Install hardware uniformly and precisely.

H. Countertops:  Install countertops intended and furnished for field installation in one true plane,
with ends abutting at hairline joints, and no raised edges.

I. Replace units that are damaged, including those that have damaged finishes.

3.04 ADJUSTING

A. Adjust operating parts, including doors, drawers, hardware, and fixtures to function smoothly.

3.05 CLEANING

A. Clean casework and other installed surfaces thoroughly.

3.06 PROTECTION

A. Do not permit finished casework to be exposed to continued construction activity.

B. Protect casework and countertops from ongoing construction activities.  Prevent workmen from
standing on, or storing tools and materials on casework or countertops.

C. Repair damage, including to finishes, that occurs prior to Date of Substantial Completion, using
methods prescribed by manufacturer; replace units that cannot be repaired to like-new
condition.

END OF SECTION
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SECTION 13 05 41
SEISMIC RESTRAINTS

PART 1 - GENERAL
1.01SECTION INCLUDES

A. Provide seismic restraint in accordance with the requirements of the drawings, relevant Codes, 
and this specification in order to maintain the integrity of non-structural components and 
equipment of the building so that they remain safe and functional in case of seismic event.

1.02 RELATED REQUIREMENTS
A. Section 03 30 00, Cast-In-Place Concrete
B. Section 05 12 00, Structural Steel Framing
C. Section 05 50 00, Metal Fabrications
D. Section 10 22 39, Folding Panel Partitions
E. Section 09 51 00 Acoustical Ceilings
F. Section 26 05 29, Hangers and Supports
G. Section 26 05 33, Raceways
H. Section 26 05 36, Cable Trays
I. Section 26 22 00, Low-Voltage Transformers
J. Section 26 24 16, Panelboards
K. Section 26 24 13, Switchboards
L. Section 26 29 23, Variable Frequency Drives
M. Section 26 32 13, Engine Generators
N. Section 26 51 00, Lighting
O. Section 26 36 00, Transfer Switches
P. Section 27 01 10, Telecommunications Cabling System
Q. Section 28 31 11, Digital, Addressable Fire-Alarm System

1.03 DEFINITIONS
A. Non-structural building components are components or systems that are not part of the building’s 

structural system whether inside or outside, above or below grade. Non-structural components 
of buildings include but are not limited to (Refer to VA H-18-8, ASCE 7 and ASCE 41 for additional 
examples):
1. Architectural Elements: Facades that are not part of the structural system and its shear 

resistant elements; cornices and other architectural projections and parapets that do not 
function structurally; glazing; nonbearing partitions; suspended ceilings; stairs isolated from 
the basic structure; cabinets; bookshelves; medical equipment; and storage racks, etc.

2. Electrical Elements: Power and lighting systems; substations; switchboards; panelboards, 
auxiliary engine-generator sets; transfer switches; central lighting invertors; selector and 
controller panels; cable trays; low-voltage transformers; variable frequency drives; fire 
protection and alarm systems; conduits and supports: and telephone and communication 
systems, etc.

3. Mechanical Elements: Heating, ventilating, and air-conditioning systems plumbing systems; 
sprinkler systems; , etc.

4. Transportation Elements: Mechanical, electrical and structural elements for transport 
systems, i.e., elevators and dumbwaiters, including hoisting equipment and counterweights.
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1.04 REFERENCE STANDARDS
A. ACI 355.2-19 - Qualification for Post-Installed Mechanical Anchors in Concrete and Commentary
B. AISC - Load and Resistance Factor Design, Volume 1, Second Edition
C. ASTM A36/A36M-19 - Standard Specification for Carbon Structural Steel
D. ASTM A53/A53M-18 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-

Coated, Welded and Seamless
E. ASTM A307-14e1 - Standard Specifications for Carbon Steel Bolts, Studs, and Threaded Rod 

60,000 PSI Tensile Strength
F. ASTM A325-14 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi 

Minimum Tensile Strength
G. ASTM A325M-14 - Standard Specification for High-Strength Bolts for Structural Steel Joints 

[Metric]
H. ASTM A490-14a - Standard Specification for Heat-Treated Steel Structural Bolts, 150 ksi 

Minimum Tensile Strength
I. ASTM A490M-14a - Standard Specification for High-Strength Steel Bolts, Classes 10.9 and 

10.9.3, for Structural Steel Joints [Metric]
J. ASTM A500/A500M-18 - Standard Specification for Cold-Formed Welded and Seamless Carbon 

Steel Structural Tubing in Rounds and Shapes
K. ASTM A501/A501M-14 - Standard Specification for Hot-Formed Welded and Seamless Carbon 

Steel Structural Tubing
L. ASTM A615/A615M-20 - Standard Specification for Deformed and Plain Carbon Steel Bars for 

Concrete Reinforcement
M. ASTM A992/A992M-11(2015) - Standard Specification for Steel for Structural Shapes for Use in 

Building Framing
N. ASTM A996/A996M-16 - Standard Specification for Rail Steel and Axle Steel Deformed Bars for 

Concrete Reinforcement
O. ASTM E488/E488M-18 - Standard Test Methods for Strength of Anchors in Concrete Elements
P. ASCE/SEI 7-10: Comply with Minimum Design Loads for Buildings and Other Structures, as 

issued by the American Society of Civil Engineers, 2010; Reston, Virginia.
Q. International Building Code (IBC) Edition as indicated in Section 1.1 B of this specification.
R. National Uniform Seismic Installation Guidelines (NUSIG)
S. Sheet Metal and Air Conditioning Contractors National Association
T. (SMACNA): Seismic Restraint Manual - Guidelines for Mechanical Systems,  3RD EDITION 2008 

and Addendum.
U. NFPA Compliance: Seismic supports and restraints shall comply with NFPA Standard 13 when 

used as a component of a fire protection system.
V. UL and FM Compliance: Seismic supports and restraints shall be listed and labeled by UL and 

FM where used for fire protection piping systems.
1.05 SUBMITTALS

A. See Section 013000 - Administrative Requirements for submittal procedures.
B. Shop Drawings:

1. Submit a complete and coordinated set of bracing and signed and sealed anchorage 
drawings and calculations for all non-structural elements requiring seismic restraint by a 
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delegated professional structural engineer, registered in the State of Missouri for review 
prior to installation including:

2. Description, layout, and location of all items to be anchored or braced with anchorage or 
brace points noted and dimensioned.

3. Details of all anchorage and bracing at large scale with all members, parts brackets shown, 
together with all connections, bolts, welds etc. clearly identified and specified. Details shall 
be coordinated with all project conditions and trades prior to shop drawing submission for 
review.

4. Complete calculations including but not limited to seismic design criteria, computer model 
input and output, seismic design forces and capacities, design tables and information used 
for all proprietary design elements such as post installed anchors, stamped and signed by 
a professional structural engineer specified in section 1.3 A.1.

5. For all post installed anchorages submit the appropriate International Code Council 
Engineering Service (ICC-ES) evaluation reports, California’s Office of Statewide Health 
Planning and Development (OSHPD) pre-approvals, or lab test reports verifying compliance 
with OSHPD Interpretation of Regulations 28-6.

6. Delegated professional structural engineer qualifications.
C. Submit for review prior to installation, the following for seismic protection of piping in addition to 

items noted above:
1. Single-line piping diagrams on a floor-by-floor basis. Show all suspended piping for a given 

floor on the same plain.
2. Type of pipe (Copper, steel, cast iron, insulated, non-insulated, etc.).
3. Pipe contents.
4. Structural framing for the seismic and gravity support and the main superstructure for which 

the bracing and or anchorage is attached.
5. Location of all gravity load pipe supports and spacing requirements.
6. Numerical value of gravity load reactions.
7. Location of all seismic bracing.
8. Numerical value of applied seismic brace loads.
9. Type of connection (Vertical support, vertical support with seismic brace etc.).
10. Seismic brace reaction type (tension or compression): Details illustrating all support and 

bracing components, methods of connections, and specific anchors to be used.
D. Submit for review prior to installation, the following items for seismic protection of suspended 

ductwork and suspended electrical and communication cables, in addition to items noted above:
1. Details illustrating all support and bracing components, methods of connection, and specific 

anchors to be used.
2. Numerical value of applied gravity and seismic loads and seismic loads acting on support 

and bracing components.
3. Maximum spacing of hangers and bracing.

1.06 QUALITY ASSURANCE
A. Shop-Drawing Preparation:

1. Non-structural seismic restraint systems shop drawings and delegated design calculations 
shall be prepared by a professional structural engineer with a minimum of 5 years’ 
experience in the design and detailing of seismic force restraints. The professional structural 
engineer shall be registered in the state where the project is located and submit 
qualifications with list of projects illustrating compliance with the experience requirement of 
this section.

2. Submit design tables and information used for the design-force levels, stamped and signed 
by a professional structural engineer registered in the State where project is located.

B. Coordination:
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1. Do not install seismic restraints until seismic restraint submittals have been reviewed.
2. Coordinate trapezes or other multi-pipe hanger systems prior to submission of shop 

drawings for review.
C. Seismic Certification: In structures assigned to Seismic Design Category C, D, E, or F, permanent 

equipment and components are to have Special Seismic Certification in accordance with 
requirements of section 13.2.2 of ASCE 7, including those required in existing buildings within 
Section 13.7.1.3.3, 13.7.7.3.3 and 13.7.8.3.3 of ASCE 41, except for equipment and components 
that are considered inherently rugged as listed in Section 4.2.2 of VA H18-8, and shall comply 
with section 13.2.6 of ASCE 7.

D. Qualify welding processes and welding operators in accordance with AWS D1.1 “Structural 
Welding Code – Steel.” Certify that each welder has satisfactorily passed AWS qualification tests 
for welding processes involved and, if pertinent, has undergone recertification.

1.07 DELIVERY, STORAGE, AND HANDLING
A. See Section 017419 - Construction Waste Management and Disposal for packaging waste 

requirements.
B. Deliver and store materials on site in manner to prevent damage and deterioration prior to 

installation.
PART 2 - PRODUCTS

2.01 MATERIALS
A. Steel Plates, Shapes, and Bars: ASTM A36.
B. Bolts and Nuts: Square and hex bolts and nuts, ANSI B18.2.1 and B18.2.2, SAE Grade 5, and 

ASTM A307 or A325. Underground bolts shall be galvanized.
C. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid 

equipment mountings, and matched to type and size of anchor bolts and studs.
D. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements 

and steel sleeves designed for rigid equipment mountings, and matched to type and size of 
attachment devices used.

E. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant neoprene, 
with a flat washer face.

F. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel 
for interior applications and stainless steel for exterior applications. Select anchor bolts with 
strength required for anchor and as tested according to ASTM E488. Minimum length of eight 
times diameter.

G. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing polyvinyl or urethane 
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide 
anchor bolts and hardware with zinc-coated steel for interior applications and stainless steel for 
exterior applications. Select anchor bolts with strength required for anchor and as tested 
according to ASTM E488.

H. Sway Brace: Material used for members listed in Table I of this specification, except for pipes, 
shall be structural steel conforming with ASTM A36. Steel pipes shall conform to ASTM A501. 
Note additional exception below.
1. Contractor’s Option: In lieu of utilizing angles, rods, bars or pipes as noted in Table I, U 

channel systems consisting of channels, fittings and accessories may be utilized. The u 
channel system shall be manufactured as a complete system by one supplier and listed by 
the manufacturer for use in seismic restraint application. The system shall have the approval 
of OSHPD. The equipment shall provide multi-directional bracing of electrical conduit, cable 
tray and mechanical piping/ductwork systems.
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I. Hanger Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted 
connections to hanger rod. Reinforcing steel angle clamped to hanger rod is also acceptable.

J. Restraining Cables: ASTM A603 galvanized steel aircraft cables of minimum diameter 1/8-inch, 
with end connections made of steel assemblies that swivel to final installation angle and utilize 
two clamping bolts for cable engagement. Cables shall conform to Fed. Spec RR-W-410 as 
follows:

K. Not Permitted
L. Type V, Class 1
M. Type V, Class 2
N.  Type I, Class 2
O. Resilient Isolation Washers and Bushings: 1-piece, molded, bridge-bearing neoprene complying 

with AASHTO M 251 and having a durometer of 50, plus or minus 5, with a flat washer face.
P. Seismic Snubbers: Factory fabricated using welded structural-steel shapes and plates, anchor 

bolts, and replaceable resilient isolation washers and bushings.
Q. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or female-

wedge type.
R. Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.
S. Maximum ¼-inch (6-mm) air gap, and minimum ¼-inch- (6-mm-) thick resilient cushion.
T. Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted 

steel channels with accessories for attachment to braced component at one end and to building 
structure at the other end and other matching components and with corrosion-resistant coating; 
and rated in tension, compression, and torsion forces.

U. Flexible Couplings: Flexible couplings shall have same pressure ratings as adjoining pipe.
V. Cement Grout: Portland cement (ASTM C150, Type I or Type III) and clean uniformly graded, 

natural sand (ASTM C404, Size No. 2). Mix ratio shall be 1.0 part cement to 3.0 parts sand, by 
volume, with minimum amount of water required for placement and hydration.

W. Non-shrink, Nonmetallic Grout: ASTM C1107, Grade B.
X. Characteristics: Post-hardening, volume-adjusting, dry, hydraulic-cement grout, non-staining, 

noncorrosive, nongaseous, and recommended for interior and exterior applications.
Y. Design Mix: 5000-psig (34.5-MPa), 28-day compressive strength.
Z. Packaging: Premixed and factory packaged.
AA. Galvanizing Repair Paint: High-zinc-dust-content paint, with dry film containing not less than 94 

percent zinc dust by weight.
PART 3-- EXECUTION

3.01 EXAMINATION
A. Examine areas and equipment to receive seismic-control devices for compliance with 

requirements, installation tolerances, and other conditions affecting performance. Examine 
roughing-in of reinforcement and cast-in-place anchors to verify actual locations before 
installation. Examine substrates and conditions under which seismic supports and restraints are 
to be installed.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 SEISMIC RESTRAINT, ARCHITECTURAL COMPONENTS

A. Partitions
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1. Anchor partitions to only structural element, such as a floor slab, and separate such partition 
by a physical gap from all other structural elements.

2. Properly anchor masonry walls to the structure for restraint, so as to carry lateral loads 
imposed due to earthquake along with their own weight and other lateral forces.

B. Ceilings
1. At intervals required to meet the seismic demand forces, laterally brace suspended ceilings 

against lateral and vertical movements, and provide with a physical separation at the walls.
2. Independently support and laterally brace all lighting fixtures. Refer to applicable portion of 

lighting specification and below.
3. All suspended ceiling systems shall be designed to withstand required seismic loads as 

specified in Part I of this Section. When calculating the force Fp, the ceiling weight shall 
include its own weight, plus the weight of all lighting fixtures, air devices and other ceiling-
mounted components unless supported entirely independently of the ceiling system. In no 
case shall the weight of the ceiling be taken as less than 4.0 psf.

4. Suspended ceilings shall be designed and installed in accordance with Ceiling and Interior 
Systems Construction Association Publication 0-2 Recommendations for Direct-Hung 
Acoustical Tile and Lay-in Panel Ceilings. Sprinkler heads and other penetrations shall have 
a minimum of ¼-inch clearance on all sides.

5. Suspended ceilings shall be designed and installed in accordance with Ceiling and Interior 
Systems Construction Association Publication 3-4 Guidelines for Seismic Restraint of Direct 
Hung Suspended Ceiling Assemblies and the prescriptive requirements of Article 13.5.6 of 
ASCE/SEI 7-10.

C. Storage Racks, Cabinets, And Bookcases
1. Install storage racks to withstand earthquake forces and anchored to the floor or laterally 

braced from the top to the structural elements.
2. Anchor medical supply cabinets to the floor or walls and equip them with properly engaged, 

lockable latches.
3. Anchor filing cabinets that are more than 2 drawers high to the floor or walls, and equip all 

drawers with properly engaged, lockable latches.
4. Anchor bookcases that are more than 30 inches high to the floor or walls, and equip any 

doors with properly engaged, lockable latches.
3.03 SEISMIC RETRAINT MECHANCIAL, ELECTRICAL, GENERAL

A. Attachments and supports for mechanical and electrical systems and components shall be 
designed to resist the seismic forces specified herein.

B. Mechanical and electrical systems and components shall be designed by their manufacturer to 
consider dynamic effects of the equipment and its contents. Design, selection, and installation of 
seismic bracing for mechanical and electrical systems and components shall account for 
interaction between equipment and supporting structures, and the effect imposed by attached 
utility or service lines and shall ensure that impact between components is avoided during a 
seismic event.

C. Anchorage: Install seismic supports and restraints complete with necessary inserts, bolts, rods, 
nuts, washers, and other accessories.
1. Friction resulting from gravity loads shall not be considered to provide resistance to seismic 

loads.
2. All bolts, including fasteners and anchor bolts, used for attachment of anchors to 

components and to structure shall be sized for the seismic forces described in Part I but 
shall not be less than ½ inch diameter in any case.

3. Powder-driven fasteners and shot pins shall not be permitted in tension load applications.
4. Expansion anchors, other than undercut expansion anchors, shall not be permitted to 

anchor non-vibration isolated equipment rated over 10 horsepower.
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5. Anchorage Embedment Depth: Not less than eight times the anchorage diameter.
6. Anchorage Edge Distance: Place anchorage not less than ten times the anchorage diameter 

from edge of concrete housekeeping pad.
D. Base-Mounted Equipment: Anchor equipment to concrete base according to supported 

equipment manufacturer's written instructions for seismic forces at Project site.
1. Concrete equipment pads shall be anchored to the supporting structure as required to resist 

the seismic loads specified herein. Anchorage shall adequately distribute loads to the 
elements of the supporting structure; coordinate with building structural engineer if required. 
Anchorage devices may consist of either cast-in-place or drilled-in and epoxy grouted 
reinforcing steel dowels. Unless otherwise indicated, install dowel rods to connect concrete 
base to concrete floor on 18-inch (450-mm) centers around the full perimeter of the base.

2. All floor or pad mounted equipment shall be anchored with cast in place anchor bolts, 
expansion bolts or epoxy bolts. For vibratory equipment, the nuts shall be secured against 
loosening by either installing double nuts, tack welding single nut to bolt or scoring bolt 
threads.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 
base and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use Setting Drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
7. Cast-in-place concrete materials and placement requirements are specified in Division 03.

E. Resilient Vibration Isolation Devices: Selection of anchor bolts for vibration isolation devices 
and/or snubbers to equipment base and foundations shall follow the same procedure as for base-
mounted equipment in subsection above, except that the seismic force found in Part 1 shall be 
doubled for the purpose of selecting isolation devices, anchorage, and snubbers.
1. Vibration Isolation Devices are suitable for seismic restraint provided the vertical and 

horizontal seismic forces are within the limits designed into the device.
2. Resilient and Spring Type Vibration Devices: Vibration isolation devices shall be selected 

so that the maximum movement of equipment from the static deflection point shall be 0.5 
inches.

3. Multi-directional Seismic Snubbers: If vibration isolators are required, then multi-directional 
seismic snubbers employing elastomeric pads shall be installed on all vibration isolated 
equipment. These snubbers shall provide 0.25 inches free vertical and horizontal movement 
from the static deflection point. Locate snubbers as close as possible to vibration isolators 
and bolt to equipment base and supporting structure. Snubber medium shall consist of 
viscoelastic or other impact-limiting material arranged around a flanged steel trunnion so 
both horizontal and vertical overturning forces are resisted by the snubber medium.

4. Install resilient bolt isolation washers on equipment anchor bolts.
5. Do not short-circuit vibration isolation device with rigid connection directly to structure.

F. Equipment Sway Bracing: Required for all items supported from overhead structures. Braces 
shall consist of angles, rods, bars, pipes, cables, or factory fabricated U-channel systems and 
secured at both ends with not less than ½ inch bolts. Braces shall conform to Table 1, or as 
recommended by U channel systems fabricator. Bracing shall be provided in two planes of 
directions, 90 degrees apart, for each item of equipment. Details of all equipment bracing shall 
be submitted.
1. In lieu of bracing with vertical supports, these items may be supported with hangers inclined 

at 45 degrees directed up and radially away from equipment and oriented symmetrically in 
90-degree intervals on the horizontal plane, bisecting the angles of each corner of the 
equipment, provided that supporting members are properly sized to support operating 
weight of equipment when hangers are inclined at a 45 degree angle.
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2. Exception: Components mounted in line with duct systems and which weigh less than 75 
pounds, do not require dedicated equipment sway bracing. Instead, such components shall 
be considered a part of the duct system itself and braced as such.

3.04 PIPES CONDUITS AND DUCTS
A. General: Select and install restraints for piping and ductwork in complete and strict accordance 

with ANSI/SMACNA Standard 001-2008 Seismic Restraint Manual; Guidelines for Mechanical 
Systems, as issued by the Sheet Metal and Air Conditioning Contractors National Association, 
Inc., 2008; Chantilly, Virginia; Third Edition; except where more stringent requirements are 
described herein.

B. Fire protection sprinkler systems shall be seismically braced in accordance with NFPA 13; 
however, the seismic force calculated per NFPA 13, when multiplied by 1.4, shall not be less 
than that required by this Specification.

C. Conduit: Restraints for piping shall also apply to conduit.
D. Transverse Sway Bracing: Transverse sway bracing shall be provided at each horizontal turn of 

45 degrees or more, at the end of each pipe/duct run, and otherwise at regular intervals spaced 
no further than required by the above Standard. Walls which ducts penetrate may be considered 
transverse braces. Sway bracing shall be provided at closer intervals if so recommended by U 
channel manufacturer when using U channel systems.

E. Longitudinal Sway Bracing: Longitudinal sway bracing shall be provided at regular intervals 
spaced no further than required by the above Standard. Transverse bracing for one pipe/duct 
section may also act as longitudinal bracing for a pipe/duct section connected perpendicular to 
it, if the bracing is installed within 4 feet of the intersection, and if it is sized for the larger pipe/duct. 
Sway bracing shall be provided at closer intervals if so recommended by U channel manufacturer 
when using U channel systems.

F. All equipment installed in line with ductwork, including but not limited to fans, humidifiers, heat 
exchangers, air terminal units, etc., and which have an operating weight greater than 75 pounds, 
shall be supported and sway braced independently of the duct system. Appurtenances lighter 
than 75 pounds, including but not limited to diffusers, dampers, louvers, grilles, etc., shall be 
positively attached to the ducts with mechanical fasteners.

G. Anchor Rods, Angles, and Bars: Anchor rods, angles, and bars shall be bolted to either pipe 
clamps or pipe flanges at one end and cast-in-place concrete or masonry insert or clip angles 
bolted to the steel structure on the other end. Rods shall be solid metal or pipe as required.

H. Restraining Cables: Install restraining cables slightly slack. Install cables so they do not bend 
across sharp edges of adjacent equipment or building structure.

I. Hanger Rod Reinforcement: Install steel angles or channel, sized to prevent buckling, clamped 
with ductile-iron clamps to hanger rods for trapeze and individual pipe and equipment hangers 
where required. Do not weld angles to rods.

J. Clamps: Clamps on uninsulated pipes shall be applied directly to pipes. Insulated piping shall 
have clamps applied over insulation vapor barrier with high-density inserts and metal protection 
shields under each clamp. Vapor barrier shall not be punctured. At trapeze anchor locations, 
shackle or clamp piping to trapeze.

K. Vertical Runs: Vertical runs of piping or ductwork shall be braced at each floor and roof level. 
Provide intermediate lateral braces at 13 foot maximum spacing where story height exceeds 13 
feet.

L. Spreaders: Required between racked or adjacent piping runs to prevent contact during seismic 
activity whenever pipe or insulated pipe surfaces are less than 4 inches (or four times the 
maximum displacement due to seismic force) apart. Spreaders shall be applied at same interval 
as sway braces. Spreaders shall be applied to surface of bare or insulated hot pipe, and over 
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insulation utilizing high density inserts and pipe protection shields where vapor barrier type 
insulation is employed.

M. Flexible Couplings or Joints: Flexible couplings and joints of the mechanical joint type may be 
used for aboveground and underground piping. Flexible couplings or joints in building piping shall 
be provided at bottom of all pipe risers larger than 3½ inches in diameter. Cast iron waste and 
vent piping need only comply with these provisions when caulked joints are used. Flexible bell 
and spigot pipe joints using rubber gaskets or no hub fittings may be used at each branch 
adjacent to tees and elbows for underground waste piping inside of building to comply with these 
requirements.

N. Mechanical couplings for steel or cast-iron pipe shall be of the sleeve type and shall provide a 
tight flexible joint under all reasonable conditions, such as pipe movement caused by expansion, 
contraction, slight settling or shifting of the ground, minor variations in trench gradients, and traffic 
vibrations. Where permitted in other sections of these specifications, joints utilizing split-half 
couplings with grooved or shouldered pipe ends may be used.

O. Sleeve-type couplings shall be used for joining plain-end pipe sections. The coupling shall consist 
of one steel middle ring, two steel followers, two gaskets, and necessary steel bolts and nuts to 
compress the gaskets. Underground bolts shall be galvanized.

P. Underground Piping: All underground piping and 4 inch or larger conduit, except concrete 
encased ducts and heat distribution system, shall have flexible couplings installed adjacent to 
building. Additional flexible couplings shall be provided as follows:
1. On each side of the joints of demarcation between soils having widely differing degrees of 

consolidation.
2. At all points that can be considered to act as anchors.
3. On every branch of a tee and each side of an elbow.

Q. Emergency Gas Supply Connections: Facilities which are to be connected to natural gas 
distribution systems shall be provided with an aboveground locked, valved and capped 
emergency gas supply connection. An automatic device to safely interrupt the flow of gas to the 
building in case of an earthquake shall be provided as specified in Division 22 Section “Facility 
Natural Gas Piping”. Provisions shall be made for attachment of a portable, commercial sized 
gas cylinder system to this connection. Connection shall be located within 12 inches of the 
exterior wall and clearly marked with an appropriate metal sign mounted on wall above.

3.05 ELECTRICAL EQUIPMENT
A. Electrical Equipment Bases: Oversized washers and/or reinforcing stiffeners extending to the 

equipment wall are required at bolted connections through the base, for any equipment bases 
not designed to transfer seismic loads.

B. Batteries on racks shall be treated with wrap-around restraints designed to hold batteries in place; 
with spacers between cells and restraints to prevent damage to cases. Battery racks themselves 
shall be designed to accommodate the seismic load specified in Part 1.

C. Internal coils of dry type transformers shall be positively attached to their supporting structure 
within the transformer.

D. Slide-out components in electrical control panels, computer equipment, etc. shall have a latching 
mechanism to hold contents in place.

E. Cutouts in the lower shear panel of electrical cabinets are prohibited, unless one of the following 
exceptions is met:

F. Factory cutouts made by the manufacturer.
G. Cutouts supported by an analysis demonstrating that remaining cabinet strength is sufficient.

1. Attachment of additional external items to electrical equipment is prohibited, unless one of 
the following exceptions is met:
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2. Items weighing less than 100 pounds.
3. Items provided by the electrical equipment manufacturer.
4. Items shown by analysis demonstrating their effects are supported by the design.

3.06 LIGHTING FIXTURES
A. Lighting fixture supports shall be malleable iron unless specified to be of a higher quality (such 

as stainless steel, etc.) in other sections of these specifications.
B. A supporting assembly that is intended to be mounted on an outlet box shall be designed to 

accommodate mounting features on 4-inch boxes, 3-inch plaster rings, and fixture studs.
C. Wall-mounted emergency light unit shall be secured in a manner to hold the unit in place during 

a seismic disturbance.
D. Pendant Fixtures: Loop and hook or swivel hanger assemblies shall be fitted with a restraining 

device to hold the stem in the support position during earthquake motion. Pendant-supported 
fluorescent fixtures shall also be provided with a flexible hanger device at the attachment to the 
fixture channel to preclude breaking of the support. The motion of swivels or hinged joints shall 
not cause sharp bends in conductors or damage to insulation.

E. Chain Hung Fixtures: Support from each corner directly to ceiling structure above. Secure chain 
to fixture and ceiling with bolted connections.

F. Cable Hung Fixtures: Support by a pre-manufactured and pre-certified cable hanger system. A 
typical support shall include a ceiling connector (anchor, eyebolt, etc.), a stainless steel 3/32" or 
thicker cable (length as required) and a fixture connector flange assembly. The fixture connector 
assembly shall be secured to the fixture housing with two screws. A typical 1' x 4' fixture shall 
require two supports, one at each end of the fixture.

G. Surface-mounted fluorescent individual or continuous-row fixtures: Attach to a seismic-resistant 
ceiling support system. Fixture support devices for attaching to suspended ceilings shall be a 
locking-type scissor clamp or a full loop band that will securely attach to the ceiling support. 
Fixtures attached to underside of a structural slab shall be properly anchored to the slab at each 
corner of the fixture.

H. Recessed fluorescent individual or continuous-row fixtures: Support by a seismic-resistant 
suspended ceiling support system. Except where restricted below, the fixtures shall be bolted, 
screwed or riveted to the ceiling system runners at each corner of the fixture. In addition, provide 
with fixture support wires attached to the building structural members using two wires for 
individual fixtures and one wire per unit of continuous row fixtures.
1. All lighting fixtures over 56 pounds in weight shall be attached to building structural members 

utilizing fixture support wires.
2. All recessed fixtures 4 s.f. or more in area in the horizontal plane shall also be secured with 

two wires as described in Division 26 Section.
3.07 CEILING MOUNTED COMPONENTS

A. Definition: For the purpose of this section, a ceiling-mounted component includes but is not 
limited to lighting fixtures. In addition, ceiling components also include speakers, grilles and 
diffusers, radiant heating panels, fire alarm devices, occupancy detectors and the like.

B. All ceiling-mounted components weighing 10 pounds (4.5 kg) or less shall have a #12 hanger 
wire attached to the component and to the structure above. The wire need not be taut. At the 
housing, loop the wire through an eye on the component housing and wrap a minimum of four 
times around itself. Install with a minimum of slack so that the wires do not exert significant 
pressure on the component and no pressure on the ceiling that would cause ceiling distortion.

C. For ceiling-mounted components weighing more than 10 pounds (4.5 kg) but less than or equal 
to 56 pounds (25.4 kg), two #12 hanger wires shall be wire attached to the component and to the 
structure above. The wires need not be taut. At the housing, loop the wire through eyes on the 
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component housing, one at each diagonal corner (for rectangular components) and wrap a 
minimum of four times around itself. Install with a minimum of slack so that the wires do not exert 
significant pressure on the component and no pressure on the ceiling that would cause ceiling 
distortion.

D. For ceiling-mounted components weighing more than 56 pounds (25.4 kg), the component and 
any attachments shall be supported directly from the structure.

3.08 ADJUSTING
A. Adjustment: Adjust supports and restraints to distribute loads equally on attachments. Adjust 

snubbers according to manufacturer’s written recommendations. Adjust seismic restraints to 
permit free movement of equipment within normal mode of operation.

B. Torque anchor bolts according to equipment manufacturer’s written recommendations to resist 
seismic forces.

3.09 CLEANING
A. After completing equipment installation, inspect seismic-control devices. Remove paint splatters 

and other spots, dirt, and debris.
B. Paint Touch Up: Immediately after installation of equipment, devices and seismic protection 

system; clean field welds, bolted connections, and abraded areas of shop paint. Apply paint to 
exposed areas per requirements in Division 09 painting sections.

C. Galvanizing Touch Up: Immediately after installation of equipment, devices and seismic 
protection system; clean field welds, bolted connections, and abraded areas of galvanizing. Apply 
galvanizing repair paint to comply with ASTM A780.

END OF SECTION
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SECTION 14 24 00
HYDRAULIC ELEVATORS

PART 1  GENERAL

1.01 SECTION INCLUDES

A. Complete hydraulic elevator systems.

1. Passenger type, machine-less room type..

a. Standard pre-engineered hydraulic passenger elevators.

b. Elevator car enclosures, hoistway entrances and signal equipment.

c. Operation and control systems.

d. Jack(s).

e. Accessibility provisions for physically disabled persons.

f. Equipment, machines, controls, systems and devices as required for safely operating
the specified elevators at their rated speed and capacity.

g. Materials and accessories as required to complete the elevator installation.

B. Elevator Maintenance Contract.

1.02 RELATED REQUIREMENTS

A. Section 03 30 00 - Cast-in-Place Concrete :  Includes elevator pit .

B. Section 04 20 00 - Unit Masonry:  Masonry hoistway enclosure; building-in and grouting
hoistway door frames.

C. Section 05 50 00 - Metal Fabrications :  Includes elevator pit ladder and sill supports .

D. Section 07 13 00 - Sheet Waterproofing :  Waterproofing of elevator pit walls and floor.

E. Section 07 84 00 - Firestopping:  Fire rated sealant in hoistway.

F. Section 08 31 00 - Access Doors and Panels:  Fire rated access doors into hoistway.

G. Section 09 21 16 - Gypsum Board Assemblies:  Gypsum shaft walls.

H. Section 09 65 00 - Resilient Flooring:  Floor finish in car.

1.03 REFERENCE STANDARDS

A. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum; 2014 (2015 Errata).

B. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design; 2010.

C. AISC 360 - Specification for Structural Steel Buildings; 2016 (Revised 2021).

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; 2019, with Errata (2021).

E. 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.

F. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

G. ASTM A139/A139M - Standard Specification for Electric-Fusion (Arc)-Welded Steel Pipe (NPS
4 and Over); 2016.

H. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2020.

I. ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar; 2015.

J. 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; 2021.
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K. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes; 2021.

L. ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes (Metric); 2013.

M. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2020, with Errata (2021).

N. ITS (DIR) - Directory of Listed Products; current edition.

O. NEMA MG 1 - Motors and Generators; 2018.

P. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

Q. NFPA 80 - Standard for Fire Doors and Other Opening Protectives; 2019.

R. UL (DIR) - Online Certifications Directory; Current Edition.

1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate work with other installers to provide conduits necessary for installation of
wiring including but not limited to:

a. Elevator equipment devices remote from elevator machine room or hoistway.

b. Remote group automatic panel in lobby from controller cabinet.

c. Telephone service for elevator car .
d. Elevator pit for lighting, sump pump, and other work indicated .
e. Automatic transfer switch from controller cabinet. (affected by alternates)

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.

c. Overcurrent protection devices selected to achieve required selective coordination.

B. Preinstallation Meeting:  Convene meeting at least one week prior to start of this work.

1. Review schedule of installation, proper procedures and conditions, and coordination with
related work.

C. Construction Use of Elevator:  Not permitted.

1.05 SUBMITTALS

A. See Section 01 33 00 - Submittals for submittal requirements.

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 guide rails, buffers, jack unit and other
components.

3. Rail bracket spacing; maximum loads imposed on guide rails requiring load transfer to
building structural framing.

4. Clearances and over-travel of car.

5. Locations in hoistway  and machine room  of traveling cables and connections for car
lighting, telephone, and other services .

6. Location and sizes of hoistway and car doors and frames.
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7. Electrical characteristics and connection requirements.

8. Indicate arrangement of elevator equipment and allow for clear passage of equipment
through access openings.

D. Manufacturer's Qualification Statement.

E. Installer's Qualification Statement.

F. Initial Maintenance Contract.

G. Maintenance Contract:  Submit proposal to Owner for standard one year 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.

H. 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 hydraulic piping, and wiring diagrams of installed
electrical equipment with list of corresponding symbols to identify markings on machine
room and hoistway apparatus.

1.06 QUALITY ASSURANCE

A. Designer Qualifications:  Design guide rails, brackets, anchors, and machine anchors under
direct supervision of a licensed Professional Structural Engineer experienced in design of this
type of work and licensed in the State in which the Project is located.

B. Manufacturer Qualifications: Company specializing in manufacturing the products specified in
this section with minimum 15  years  documented  experience.

C. Installer Qualifications: Company specializing in performing the work of this section with not
less than 15 years experience and approved by elevator equipment manufacturer.

D. 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.

E. Products Requiring Fire Resistance Rating:  Listed and classified by ITS (DIR), UL (DIR), or
testing agency acceptable to authorities having jurisdiction.

F. Products Requiring Electrical Connection:  Listed and classified by UL (DIR) or testing agency
acceptable to authorities having jurisdiction as suitable for the purpose indicated in construction
documents.

1.07 WARRANTY

A. Provide manufacturer's warranty for elevator operating equipment and devices for one year
from Date of Substantial Completion.

PART 2  PRODUCTS

2.01 MANUFACTURERS

A. Basis of Design - Hydraulic Elevators: TK Elevator’s endura Machine Room-Less hydraulic
elevator. .

B. Other Acceptable Manufacturers - Hydraulic Elevators:

1. Otis Elevator Company :  www.otis.com/#sle.

2. Schindler Elevator Corporation :  www.schindler.com/#sle.

C. Products other than Basis of Design are subject to compliance with specified requirements and
prior approval of Architect. By using products other than Basis of Design, the 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
the same manufacturer as the other elevator equipment used for this project and obtained from
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a single supplier .

2.02 HYDRAULIC ELEVATORS

A. Hydraulic  Passenger  Elevator :
1. Hydraulic Elevator Equipment:

a. Holeless hydraulic with cylinder mounted within hoistway.

2. Drive System:

a. Variable voltage variable frequency (VVVF) to modulate motor speed.

3. Operation Control Type:

a. Selective Collective Automatic Operation Control.

4. Service Control Type:

a. Standard service control only.

5. Interior Car Height:  96 inch (2438 mm).

6. Electrical Power:  480 volts; alternating current (AC); three phase; 60 Hz.

7. Rated Net Capacity:  4000 pounds (1814 kgs) .
8. Rated Speed:  100 feet per minute (0.5 m per second).

9. Hoistway Size:  As indicated on drawings.

10. Interior Car Platform Size:  As indicated on drawings.

11. Elevator Pit Depth:  48 inch (1219 mm).

12. Overhead Clearance at Top Floor:  150 inch (3810 mm) .
13. Travel Distance:  As indicated on drawings.

14. Number of Stops:  As indicated on drawings.

15. Number of Openings:  1  Front .
16. Hydraulic Equipment Location:  As indicated on drawings

2.03 COMPONENTS

A. Elevator Equipment:

1. Guide Rails, Cables, Buffers, Attachment Brackets and Anchors:  Design criteria for
components includes safety factors in accordance with applicable requirements of
Elevator Code, ASME A17.1.

2. Buffers:

3. Lubrication Equipment:

B. Electrical Equipment:

1. Motors:  NEMA MG 1.

2. Spare Conductors:  Provide ten percent in extra conductors and two pairs of shielded
audio cables in traveling cables.

2.04 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements:  Comply with ASME A17.1, applicable local codes, and authorities
having jurisdiction (AHJ) .

B. Accessibility Requirements:  Comply with ADA Standards.

C. Perform structural steel design, fabrication, and installation in accordance with AISC 360.

D. Perform welding of steel in accordance with AWS D1.1/D1.1M.

E. Fabricate and install door and frame assemblies in accordance with NFPA 80 and in
compliance with requirements of authorities having jurisdiction.

F. Perform electrical work in accordance with NFPA 70.

2.05 OPERATION  CONTROLS

A. Elevator Controls:  Provide landing operating panels and landing indicator panels .
1. Landing Operating Panels:   Metallic  type, one for originating "Up" and one for originating

"Down" calls, one button only at terminating landings; with illuminating indicators.

2. Landing Indicator Panels:  Illuminating.

3. Comply with ADA Standards for elevator controls.
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B. Interconnect elevator control system with building security, fire alarm, card access, smoke
alarm, and building management control  systems.

C. Door Operation Controls:

1. Program door control to open doors automatically when car arrives at floor landing.

2. Render "Door Close" button inoperative when car is standing at dispatch landing with
doors open.

3. Door Safety Devices:  Moveable, retractable safety edges, quiet in operation; equipped
with photo-electric light rays.

2.06 OPERATION CONTROL TYPE

A. Selective Collective Automatic Operation Control:  Applies to car in single elevator shaft.

1. Refer to description provided in ASME A17.1.

2. Automatic operation by means of one button in the car for each landing served and by
"UP" and "DOWN" buttons at the landings.

3. Stops are registered by momentary actuation of landing car buttons without consideration
of the number of buttons actuated or the sequence buttons are actuated, but the stops are
made in the order that landings are reached in each direction of travel.

4. All "UP" landing calls are made when car is traveling in the up direction.

5. All "DOWN" landing calls are made when car is traveling in the down direction.

6. Uppermost and lowermost calls are answered as soon as they are reached without
consideration of the car travel direction.

2.07 MATERIALS

A. Steel Cylinder Casing:  ASTM A139/A139M, Grade A steel.

B. Rolled Steel Sections, Shapes, Rods:  ASTM A36/A36M.

C. Steel Sheet:  ASTM A1008/A1008M, Designation CS (commercial steel), with matte finish.

D. Sheet Steel:  Hot-dipped galvanized steel sheet, ASTM A653/A653M, with G90/Z275 coating.

E. Stainless Steel Sheet:  ASTM A666, Type 304; No. 4 Brushed finish unless otherwise
indicated.

F. Extruded Aluminum:  ASTM B221 (ASTM B221M), natural anodized finish unless otherwise
indicated.

G. Carpet Flooring:  As specified in Section 09 68 16 .

2.08 CAR AND HOISTWAY ENTRANCES

A. Elevator, No. 1 :
1. Car and Hoistway Entrances, Main Elevator Lobby:

a. Framed Opening Finish and Material:  Alkyd enamel on steel.

b. Car Door Material:  Powder coat on steel, with rigid sandwich panel construction.

c. Hoistway Door Material:  Powder coat on steel, with rigid sandwich panel
construction.

2.09 CAR EQUIPMENT AND MATERIALS

A. Elevator Car :
1. Car Operating Panel:  Provide main and auxiliary; flush-mounted applied face plate, with

illuminated call buttons corresponding to floors served with "Door Open/Door Close"
buttons, "Door Open" button, "Door Close" button, alarm button, and _____.

a. Panel Material:  Integral with front return; one per car.

b. Car Floor Position Indicator:  Above door with illuminating position indicators.

c. Locate alarm button where it is unlikely to be accidentally actuated; not more than 54
inch (1.372 m) above car finished floor.

2. Hand Rail:  Aluminum, at all three sides. Provide open clearance space 1-1/2 inch (38
mm) wide to face of wall.

a. Aluminum Finish:  Clear anodized.
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2.10 FINISHES

A. Ceiling: Downlight 2, stainless steel metal pan ceiling with LED downlights.

B. Walls: Vertical applied plastic laminate panels

C. Floors: Rubber flooring.  See Section 09 65 00 - Resilient Flooring

D. Wall Base: 6" high brushed stainless steel

PART 3  EXECUTION

3.01 EXAMINATION

A. Verify existing conditions before starting this work.

B. Verify that hoistway and pit  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.

3.02 PREPARATION

A. Maintain elevator pit excavation free of water.

3.03 INSTALLATION

A. Coordinate this work with installation of hoistway wall construction.

B. Install system components, and connect equipment to building utilities.

C. Install hydraulic piping between cylinder and pump unit.

D. Mount machines, motors, pumps, and others as specified 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 thermal expansion and contraction movement of guide rails.

G. Accurately machine and align guide rails, forming smooth joints with machined splice plates.

H. 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.

I. Structural Metal Surfaces:  Clean surfaces of rust, oil or grease; wipe clean with solvent; prime 
two coats.

J. Wood Surfaces not Exposed to Public View:  Finish with one coat primer; one coat enamel.

K. Adjust equipment for smooth and quiet operation.

3.04 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.

3.05 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.

3.06 CLEANING

A. Remove protective coverings from finished surfaces.
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B. Clean surfaces and components in accordance with manufacturers written instructions.

3.07 CLOSEOUT ACTIVITIES

A. Demonstrate proper operation of equipment to Owner's designated representative.

3.08 PROTECTION

A. Do not permit construction traffic within car after cleaning.

B. Protect installed products until Date of Substantial Completion.

C. Touch-up, repair, or replace damaged products and materials prior to Date of Substantial
Completion.

3.09 MAINTENANCE

A. Provide Initial Maintenance Contract of elevator system and components in accordance with
ASME A17.1 and requirements as indicated for 12 months  from Date of Substantial
Completion.

B. Submit proposal for continuation of Maintenance Contract in accordance with ASME A17.1 and
requirements as indicated for installed elevator equipment.

C. Perform maintenance contract services using competent and qualified personnel under the
supervision and direct employ of the elevator manufacturer or original installer.

D. Maintenance contract services shall not be assigned or transferred to any agent or other entity
without prior written consent of Owner.

E. Examine system components periodically.

F. Include systematic examination, adjustment, and lubrication of elevator equipment.

G. Maintain and repair or replace parts, whenever required, using parts produced by original
equipment manufacturer.

H. Perform work without removing cars from use during peak traffic periods.

I. Provide emergency call back service during regular working hours throughout period of this
maintenance contract.

END OF SECTION
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SECTION 21 01 00
BASIC FIRE PROTECTION REQUIREMENTS

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Specification Sections, apply to this and the other sections of Division 21.

1.02 SUMMARY
A. This Section includes general administrative and procedural requirements for fire protection 

installations. The following administrative and procedural requirements are included in this 
Section to expand the requirements specified in Division 01:
1. Submittals.
2. Material and Equipment Selection.
3. Coordination drawings.
4. Record documents.
5. Maintenance manuals.
6. Buy American Act Provision

1.03 REFERENCED STANDARDS
A. International Fire Code 2021 (IFC)
B. National Fire Protection Association Standards
C. Unified Facilities Criteria (UFC) 4-010-01. DoD Minimum Antiterrorism Standards for Buildings. 

United States Corps of Engineers December 12, 2018 Including Change 1, August 19, 2020.
D. Unified Facilities Criteria (UFC) 3-600-01. Design: Fire Protection. United States Corps of 

Engineers: August 8, 2016, Including Change 6 May 2021.
E. ASHRAE Standard 90.1, Energy Efficiency Design of New Buildings Except Low-Rise Residential 

Buildings.
1.04 CONTRACTOR’S SUBMITTAL REVIEW RESPONSIBILITIES

A. General: Submittals are not requested for all products covered in the specifications. Submit only 
the data requested under the submittals portion of each specification section or where indicated 
in a Submittal Log, if included within Division 01. Un-requested submittals will not be processed, 
reviewed or returned and the contractor will be notified that the submittal will not be reviewed by 
the engineer of record.  
1. Non-requirement of submittals, when so noted, is not to be construed as an allowance for 

substitutions and does not relieve the contractor from full compliance with the plans and 
specifications. 

2. Any deviation from specified items is considered a substitution. If the contractor desires to 
use other than specified items, then a formal request for substitution must be submitted 
prior to bid date (no exceptions), in accordance with the procedures and time limitations 
set forth in Division 01. Where not defined in Division 01, requests for substitutions shall 
be submitted no less than ten (10) working days prior to bid date. Review of substitution 
requests by the Engineer shall be done at the expense of the contractor. Charges for this 
substitution review shall be calculated based on the Engineer’s standard hourly rates, as 
defined in their contract with the Owner.

B. It is the responsibility of the Contractor to ensure that all submittals have been reviewed for total 
completeness and accuracy as to the requirements of the specifications and drawings before 
being submitted to the Engineer for review. 
1. One comprehensive submittal shall be provided for each individual specification section. All 

required submittal information called for in each individual specification section shall be 
included in the submittal.
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2. The Engineer of Record shall not be responsible for informing the contractor on items that 
have not been included and are necessary for a complete review of the required submittal 
information for a specification section. 

3. The Engineer of Record shall have the option of returning any submittal, unmarked, if all 
required documentation called for in the specifications has not been provided in the 
submittal. 

4. The Engineer of Record shall review each submittal no more than two (2) times and return 
to the contractor with the appropriate disposition. 

5. If the Engineer of Record is required to review a submittal a second time, it shall be limited 
to review of the changed information, clearly highlighted by the submitter, and/or 
confirmation of documentation only and it shall be returned to the contractor with the 
appropriate disposition. 

6. If the submittal is required to be reviewed a third time, it shall be done at the expense of the 
contractor. Charges for this additional submittal review shall be calculated based on the 
Engineer’s standard hourly rates, as defined in their contract with the Owner. 

C. Operation and Maintenance Manuals: All items required for insertion into each Operation and 
Maintenance (O&M) Manual are called out in the submittals portion of each specification section 
or in a Submittal Log, if included within Division 01. It is the responsibility of the Contractor to 
ensure that the O&M submittal has been reviewed and includes all the requirements of the 
specifications. The Engineer of Record shall review the submittal for the Operation and 
Maintenance Manual one (1) time and return to the contractor with the appropriate disposition. 
1. If the submittal is required to be reviewed a second time, it shall be done at the expense of 

the contractor. Charges for this additional submittal review shall be calculated based on the 
Engineer’s standard hourly rates, as defined in their contract with the Owner. 

2. Submittals for the Operation and Maintenance Manual must be original documentation.  
3. Photocopies of marked up Operations and Maintenance submittals are not acceptable. 

D. Refer to Division 01 and each individual Division 21 Section for additional submittal requirements.
E. Prepare maintenance manuals in accordance with Division 01. In addition to the requirements 

specified in Division 01, include the following information for equipment items:
1. Description of function, normal operating characteristics and limitations, performance 

curves, engineering data and tests, and complete nomenclature and commercial numbers 
of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and 
normal operating instructions; regulation, control, stopping, shutdown, and emergency 
instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting; 
disassembly, repair, and reassembly; aligning and adjusting instructions.

4. Servicing instructions and lubrication charts and schedules.
5. Facsimiles or photocopies are not allowed as submittals for operating and maintenance 

manuals. Submittals for operating and maintenance manuals must be on original 
manufacturer printed stock.

F. Prepare and submit Coordination Drawings as further described herein. The Engineer shall 
receive one copy of all coordination drawings supplied to the Owner as required in this 
specification. It is the responsibility of the Contractor to coordinate the work as outlined herein. 
Receipt by the Engineer of a copy of the coordination drawings is to verify conformance to the 
submittal requirements set forth in this specification section. It is not an admission by the Engineer 
as to the accuracy or completeness of the coordination proposed.

G. Coordination shall be drawn to a scale of ¼" = 1'0" or larger. Detail major elements, components, 
and systems of mechanical equipment and materials in relationship with other systems, 
installations, and building components. Show space requirements for installation and access. 
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Indicate if sequence and coordination of installations are important to efficient flow of the Work. 
Include the following:
1. Planned piping layout, including valve and specialty locations and valve-stem movement. 

Include all piping including but not limited to Fire Protection piping, HVAC piping, and 
Plumbing piping. Include ceiling and wall-mounted access doors and panels required to 
provide access to valves and other operating devices.

2. Planned ductwork layout, including terminal units, dampers and specialty locations, with 
terminal unit and damper operator clearances. Include ceiling and wall-mounted access 
doors and panels required to provide access to dampers and other operating devices.

3. Clearances for installing and maintaining insulation.
4. Clearances for servicing and maintaining equipment, accessories, and specialties, including 

space for disassembly required for periodic maintenance.
5. Equipment and accessory service connections and support details.
6. Exterior wall and foundation penetrations.
7. Fire-rated wall and floor penetrations.
8. Sizes and location of required concrete pads and bases.
9. Scheduling, sequencing, movement, and positioning of large equipment into building during 

construction.
10. Floor plans, elevations, and details to indicate penetrations in floors, walls, ceilings and 

roofs, and their relationship to other penetrations and installations.
11. Ceiling plans showing coordination of mechanical, electrical, structural, ceiling suspension 

assembly, lighting, security, communications, fire alarm, plumbing, and fire protection work 
within allotted space.

12. Reflected ceiling plans to coordinate and integrate installation of air outlets and inlets, light 
fixtures, communication system components, sprinklers, access panels, special moldings, 
and other ceiling-mounted items.

H. Floor plans and sections of fan rooms and mechanical rooms; show layout and relationships 
between components and adjacent structural and mechanical elements. Show support locations, 
type of support, and weight on each support. Indicate and certify field measurements.

I. Prepare record documents in accordance with the requirements in Division 01. In addition to the 
requirements specified in Division 01, indicate the following installed conditions:
1. Mains and branches of piping systems, with valves and control devices located and 

numbered, concealed unions located, and with items requiring maintenance located. 
Indicate actual inverts and horizontal locations of all underground piping. 

2. Equipment locations (exposed and concealed), dimensioned from prominent building lines.
3. Approved substitutions, Contract Modifications, and actual equipment and materials 

installed.
4. Contract Modifications, actual equipment and materials installed.

J. Comply with each individual Division 21 Section for additional submittal requirements.
1.05 MATERIAL AND EQUIPMENT SELECTION

A. Product Options: The specification of each item of major mechanical equipment required for the 
project may include a list of manufacturers, with one “basis of design” manufacturer, type, and 
model identified by virtue of their listing in the equipment schedule on the Drawings. Where 
several manufacturers in addition to the “basis of design” manufacturer are listed in the 
specifications, it shall be understood that the words “or approved equal by” are implied to precede 
each of the other manufacturer’s names.
1. The manufacturers other than the “basis of design” may be furnished at the contractor’s 

option in lieu of the “basis of design” product, provided that the selected manufacturer’s 
product is equal in all material and functional respects. In addition to submittal requirements 
that may be specified in this section, submit a line-by-line written verification of the 
applicable specification section(s) identifying compliance with or variations from the 
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specified features, materials, performance, capacities, weight, size, durability, energy 
consumption and efficiency, warranty, and visual impact (if exposed to view by other than 
maintenance persons). The burden of proof of manufacturer/product equality is on the 
contractor.

2. Where a product is not scheduled on the drawings and, therefore, where no “basis of 
design” is indicated, selection among all of the listed manufacturers and products is at the 
contractor’s option, subject to the requirements of the Contract Documents.

3. Products of manufacturers not listed in the Contract Documents are considered 
Substitutions and are not permitted, except as provided under the General and 
Supplementary Conditions and Division 01 Specifications. Full compliance with Division 01 
section “Product Substitutions” is mandatory for acceptance of products or manufacturers 
not listed.

B. Listing of a manufacturer does not imply approval of that manufacturer’s standard product or 
products. Rather, listing of a manufacturer indicates only a general acceptance of that 
manufacturer’s name and reputation. Final approval is subject to full compliance with these 
Contract Documents.

C. Model numbers identified on the Drawings notwithstanding, all equipment must comply with the 
requirements of these Contract Documents. Do not assume that a manufacturer’s standard 
product is acceptable as is. For example, one or more custom modifications, custom colors or 
finishes, manufacturer’s options, and/or accessories may be required to meet the specified 
requirements.

D. Where drawings indicate sizes, profiles, connections, and dimensional requirements of material 
and equipment, these are based on the “basis of design” manufacturer, type and model indicated. 
In the event that equipment of power, dimensions, capacities, layout, connections, and/or ratings 
differing from the “basis of design” are selected by the contractor and approved by the Owner’s 
representative, any necessary adjustments are the contractor’s responsibility. All connecting 
mechanical and electrical services, circuit breakers, conduit, motors, bases, pipe and duct sizes, 
pipe and duct layout, and the like shall be adjusted by the contractor to suit the equipment 
provided. No additional costs will be approved for these changes. Should revisions to the design 
because of contractor’s selection of manufacturer, type, or model other than the “basis of design” 
require additional review and/or redesign by an Architect or Engineer, the contractor shall 
reimburse the Owner for Owner’s added professional fee expenses.

E. Where two or more materials are listed in the “Part 2 – Products” subsection of any Division 21 
section, do not assume that the selection of materials is the contractor’s option. Refer to “Part 3 
– Execution” subsection of that same Division 21 section for an explanation of which specific 
material(s) shall be used for which specific application(s). For example, Part 2 may list several 
types and grades of piping, and Part 3 will describe which type and grade of pipe to use for a 
given application. 

PART 2 - PRODUCTS (NOT APPLICABLE)
PART 3 - EXECUTION
3.01 GENERAL INSTALLATION

A. Protect stored on-site or installed absorptive materials from moisture damage. Materials directly 
exposed to moisture via precipitation, water leaks, or condensation shall be removed from the 
jobsite and replaced.

END OF SECTION
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SECTION 21 05 00
COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. This Section includes the following:

1. Piping materials and installation instructions common to most piping systems.
2. Mechanical sleeve seals.
3. Sleeves.
4. Escutcheons.
5. Grout.
6. Fire-suppression equipment and piping demolition.
7. Equipment installation requirements common to equipment sections.
8. Painting and finishing.
9. Concrete bases.
10. Supports and anchorages.

1.03 DEFINITIONS
A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, 

pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated 
spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied 
spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions. Examples include rooftop locations.

D. Concealed, Interior Installations: Concealed from view and protected from physical contact by 
building occupants. Examples include above ceilings and in chases.

E. Concealed, Exterior 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.

F. The following are industry abbreviations for plastic materials:
1. CPVC: Chlorinated polyvinyl chloride plastic.

G. The following are industry abbreviations for rubber materials:
1. EPDM: Ethylene-propylene-diene terpolymer rubber.
2. NBR: Acrylonitrile-butadiene rubber.

1.04 CONTRACTOR’S SUBMITTAL REVIEW RESPONSIBILITIES
A. General: Submittals are not requested for all products covered in the specifications. Submit only 

the data requested under the submittals portion of each specification section or where indicated 
in a Submittal Log, if included within Division 01. Un-requested submittals will not be 
processed, reviewed or returned and the contractor will be notified that the submittal will not be 
reviewed by the engineer of record. 
1. Non-requirement of submittals, when so noted, is not to be construed as an allowance for 

substitutions and does not relieve the contractor from full compliance with the plans and 
specifications. 

2. Any deviation from specified items is considered a substitution. If the contractor desires 
to use other than specified items, then a formal request for substitution must be 
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submitted prior to bid date (no exceptions), in accordance with the procedures and time 
limitations set forth in Division 01. Where not defined in Division 01, requests for 
substitutions shall be submitted no less than ten (10) working days prior to bid date. 
Review of substitution requests by the Engineer shall be done at the expense of the 
contractor. Charges for this substitution review shall be calculated based on the 
Engineer’s standard hourly rates, as defined in their contract with the Owner.

B. It is the responsibility of the Contractor to ensure that all submittals have been reviewed for total 
completeness and accuracy as to the requirements of the specifications and drawings before 
being submitted to the Engineer for review. 
1. One comprehensive submittal shall be provided for each individual specification section. 

All required submittal information called for in each individual specification section shall 
be included in the submittal.

2. The Engineer of Record shall not be responsible for informing the contractor on items 
that have not been included and are necessary for a complete review of the required 
submittal information for a specification section. 

3. The Engineer of Record shall have the option of returning any submittal, unmarked, if all 
required documentation called for in the specifications has not been provided in the 
submittal. 

4. The Engineer of Record shall review each submittal no more than two (2) times and 
return to the contractor with the appropriate disposition. 

5. If the Engineer of Record is required to review a submittal a second time, it shall be 
limited to review of the changed information, clearly highlighted by the submitter, and/or 
confirmation of documentation only and it shall be returned to the contractor with the 
appropriate disposition. 

6. If the submittal is required to be reviewed a third time, it shall be done at the expense of 
the contractor. Charges for this additional submittal review shall be calculated based on 
the Engineer’s standard hourly rates, as defined in their contract with the Owner. 

C. Operation and Maintenance Manuals: All items required for insertion into each Operation and 
Maintenance (O&M) Manual are called out in the submittals portion of each specification 
section or in a Submittal Log, if included within Division 01. It is the responsibility of the 
Contractor to ensure that the O&M submittal has been reviewed and includes all the 
requirements of the specifications. The Engineer of Record shall review the submittal for the 
Operation and Maintenance Manual one (1) time and return to the contractor with the 
appropriate disposition. 
1. If the submittal is required to be reviewed a second time, it shall be done at the expense 

of the contractor. Charges for this additional submittal review shall be calculated based 
on the Engineer’s standard hourly rates, as defined in their contract with the Owner. 

2. Submittals for the Operation and Maintenance Manual must be original documentation. 
3. Photocopies of marked up Operations and Maintenance submittals are not acceptable. 

D. Coordination Drawings: Prepare and submit Coordination Drawings as further described herein 
and as indicated in the Special Conditions. The Engineer shall receive one copy of all 
coordination drawings supplied to the Owner as required in this specification. It is the 
responsibility of the Contractor to coordinate the work as outlined herein. Receipt by the 
Engineer of a copy of the coordination drawings is to verify conformance to the submittal 
requirements set forth in this specification section. It is not an admission by the Engineer as to 
the accuracy or completeness of the coordination proposed.

E. Refer to Division 01 and each individual Division 23 Section for additional submittal 
requirements.

1.05 SUBMITTALS
A. Product Data: For the following:

1. Mechanical sleeve seals.
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2. Escutcheons.
B. Welding certificates.

1.06 QUALITY ASSURANCE
A. Steel Support Welding: Qualify processes and operators according to AWS D1.1, "Structural 

Welding Code--Steel."
B. Steel Pipe 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. Electrical Characteristics for Fire-Suppression Equipment: Equipment of higher electrical 

characteristics may be furnished provided such proposed equipment is approved in writing and 
connecting electrical services, circuit breakers, and conduit sizes are appropriately modified. If 
minimum energy ratings or efficiencies are specified, equipment shall comply with 
requirements.

1.07 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.
1.08 COORDINATION

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 
construction, to allow for fire-suppression installations.

B. Coordinate installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components as they are constructed.

C. Coordinate requirements for access panels and doors for fire-suppression items requiring 
access that are concealed behind finished surfaces. Access panels and doors are specified in 
Division 08 Section "Access Doors and Frames."

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 
requirements apply for product selection:
1. Manufacturers: Subject to compliance with requirements, provide products by the 

manufacturers specified.
2.02 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 21 piping Sections for pipe, tube, and fitting materials and joining 
methods.

B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.
2.03 JOINING MATERIALS

A. Refer to individual Division 21 piping Sections for special joining materials not listed below.
B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system 

contents.
1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 

thickness or specific material is indicated.
a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.
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2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-face or 
ring type, unless otherwise indicated.

C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping 

system manufacturer, unless otherwise indicated.
E. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to 

ASTM B 813.
F. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 

brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated.

G. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded.

H. Solvent Cements for Joining CPVC Plastic Piping: ASTM F 493.
2.04 MECHANICAL SLEEVE SEALS

A. Description: Modular sealing element unit, designed for field assembly, to fill annular space 
between pipe and sleeve.
1. Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Metraflex Co.
d. Pipeline Seal and Insulator, Inc.

2. Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include type and 
number required for pipe material and size of pipe.

3. Pressure Plates: Plastic. Include two for each sealing element.
4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements. Include one for each sealing 
element.

2.05 SLEEVES
A. Galvanized-Steel Sheet: 0.0239-inch minimum thickness; round tube closed with welded 

longitudinal joint.
B. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.
C. Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with plain ends 

and integral waterstop, unless otherwise indicated.
D. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include 

clamping ring and bolts and nuts for membrane flashing.
E. Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with nailing flange 

for attaching to wooden forms.
2.06 ESCUTCHEONS

A. Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit 
around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.

B. One-Piece, Stamped-Steel Type: With set screw and chrome-plated finish.
2.07 GROUT

A. Description: ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement grout.
1. Characteristics: Post-hardening, volume-adjusting, non-staining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications.
2. Design Mix: 5000-psi, 28-day compressive strength.
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3. Packaging: Premixed and factory packaged.
PART 3 - EXECUTION
3.01 PIPING SYSTEMS - COMMON REQUIREMENTS

A. Install piping according to the following requirements and Division 21 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 Coordination Drawings.

C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms 
and service areas.

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
F. Install piping to permit valve servicing.
G. Install piping at indicated slopes.
H. Install piping free of sags and bends.
I. Install fittings for changes in direction and branch connections.
J. Install piping to allow application of insulation.
K. Select system components with pressure rating equal to or greater than system operating 

pressure.
L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:

1. New Piping:
a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type.
b. Chrome-Plated Piping: One-piece, cast-brass type with polished chrome-plated 

finish.
c. Insulated Piping: One-piece, stamped-steel type with spring clips.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, 

stamped-steel type.
e. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-brass 

type with polished chrome-plated finish.
f. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, stamped-steel 

type and set screw.
g. Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type with 

concealed or exposed-rivet hinge and set screw or spring clips.
h. Bare Piping in Equipment Rooms: One-piece, stamped-steel type with set screw or 

spring clips.
i. Bare Piping at Floor Penetrations in Equipment Rooms: One-piece, floor-plate 

type.
M. Permanent sleeves are not required for holes formed by removable PE sleeves.
N. Install sleeves for pipes passing through concrete and masonry walls and concrete floor and 

roof slabs.
1. Install sleeves that are large enough to provide 1/4-inch annular clear space between 

sleeve and pipe or pipe insulation. Use the following sleeve materials:
a. Steel Pipe Sleeves: For pipes smaller than NPS 6.
b. Steel Sheet Sleeves: For pipes NPS 6 and larger, penetrating gypsum-board 

partitions.
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c. Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing. 
Secure flashing between clamping flanges. Install section of cast-iron soil pipe to 
extend sleeve to 2 inches above finished floor level. Refer to Division 07 Section 
"Sheet Metal Flashing and Trim" for flashing.

2. Except for underground wall penetrations, seal annular space between sleeve and pipe 
or pipe insulation, using joint sealants appropriate for size, depth, and location of joint. 
Refer to Division 07 Section "Joint Sealants" for materials and installation.

O. Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and mechanical 
sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and 
sleeve for installing mechanical sleeve seals.
1. Install steel pipe for sleeves smaller than 6 inches in diameter.
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter.
3. Mechanical Sleeve Seal Installation: Select type and number of sealing elements 

required for pipe material and size. Position pipe in center of sleeve. Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal.

P. Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves. Seal 
pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-inch annular 
clear space between pipe and sleeve for installing mechanical sleeve seals.
1. Mechanical Sleeve Seal Installation: Select type and number of sealing elements 

required for pipe material and size. Position pipe in center of sleeve. Assemble 
mechanical sleeve seals and install in annular space between pipe and sleeve. Tighten 
bolts against pressure plates that cause sealing elements to expand and make watertight 
seal.

Q. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations. Seal pipe penetrations with firestop materials. Refer to Division 07 Section 
"Penetration Firestopping" for materials.

R. Verify final equipment locations for roughing-in.
S. Refer to equipment specifications in other Sections of these Specifications for roughing-in 

requirements.
3.02 PIPING JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 21 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. 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 complying with ASTM B 32.

E. 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.

F. 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.
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G. Welded Joints: Construct joints according to AWS D10.12, using qualified processes and 
welding operators according to Part 1 "Quality Assurance" Article.

H. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service 
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

I. Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings 
according to the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements.
2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

J. Plastic Pressure Piping Gasketed Joints: Join according to ASTM D 3139.
3.03 PAINTING

A. Painting of fire-suppression systems, equipment, and components is specified in Division 09 
Sections "Interior Painting" and "Exterior Painting."

B. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and 
procedures to match original factory finish.

3.04 CONCRETE BASES
A. Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's 

written instructions and according to seismic codes at Project.
1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in 

both directions than supported unit.
2. 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 the base.
3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 

base, and anchor into structural concrete floor.
4. Place and secure anchorage devices. Use supported equipment manufacturer's setting 

drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.
6. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in 

Division 03 Section "Cast-in-Place Concrete."
3.05 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Refer to Division 05 Section "Metal Fabrications" for structural steel.
B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor fire-suppression materials and equipment.
C. Field Welding: Comply with AWS D1.1.

3.06 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor fire-

suppression materials and equipment.
B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or 

will receive finish materials. Tighten connections between members.  Install fasteners without 
splitting wood members.

C. Attach to substrates as required to support applied loads.
3.07 GROUTING

A. Mix and install grout for fire-suppression equipment base bearing surfaces, pump and other 
equipment base plates, and anchors.
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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 21 05 53
IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
4. Stencils.
5. Valve tags.
6. Warning tags.

1.03 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Samples: For color, letter style, and graphic representation required for each identification 

material and device.
C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed 

content for each label.
D. Valve Schedules: Valve numbering scheme.

1.04 BUY AMERICAN ACT
A. The Contractor shall use only domestic construction materials and components in performing 

under these specifications in accordance with the Buy American Act (41 USC 10a-10d) or shall 
submit waivers for same as permitted thereunder. 

B. Each material or component must be manufactured in the United States and the cost of the 
domestic sub-components must exceed 50% of the cost of all the components unless one or 
more exceptions apply under the Buy American Act.

C. Comply by either certifying that the materials purchased for the project meet the criteria or apply 
for a waiver. Document compliance by one of these methods as part of each product’s shop 
drawing submittal.

PART 2 - PRODUCTS
2.01 EQUIPMENT LABELS

A. Metal Labels for Equipment:
1. Manufacturers:

a. Brady Corporation
b. Craftmark Pipe Markers
c. Brimar Industries, Inc.
d. or approved equal

2. Material and Thickness: Brass, 0.032-inch stainless steel, 0.025-inch aluminum, 0.032 
inch or anodized aluminum, 0.032 inch thick, with predrilled holes for attachment 
hardware.

3. Letter Color: Red
4. Background Color: White

http://www.specagent.com/LookUp/?ulid=9462&mf=04&src=wd
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5. Minimum Label Size: Length and width vary for required label content, but not less than 
2-1/2 by 3/4 inch 

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches 
1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 
greater viewing distances. Include secondary lettering two-thirds to three-fourths the size 
of principal lettering.

7. Fasteners: Stainless-steel rivets or self-tapping screws.
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Plastic Labels for Equipment:
1. Manufacturers:

a. Brady Corporation
b. Craftmark Pipe Markers
c. Brimar Industries, Inc.
d. or approved equal

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 
1/16 inch thick, with predrilled holes for attachment hardware.

3. Letter Color: Red 
4. Background Color: White
5. Maximum Temperature: Able to withstand temperatures up to 160 deg F
6. Minimum Label Size: Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch 
7. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 

1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 
greater viewing distances. Include secondary lettering two-thirds to three-fourths the size 
of principal lettering.

8. Fasteners: Stainless-steel rivets or self-tapping screws.
9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

C. Label Content: Include equipment's Drawing designation or unique equipment number, drawing 
numbers where equipment is indicated (plans, details, and schedules), and the Specification 
Section number and title where equipment is specified.

D. Equipment-Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond 
paper. Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules) and the Specification Section number 
and title where equipment is specified. Equipment schedule shall be included in operation and 
maintenance data.

2.02 WARNING SIGNS AND LABELS
A. Manufacturers:

1. Brady Corporation
2. Craftmark Pipe Markers
3. Brimar Industries, Inc.
4. or approved equal

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 inch 
thick, with predrilled holes for attachment hardware.

C. Letter Color: Red 
D. Background Color: White 
E. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

http://www.specagent.com/LookUp/?ulid=9462&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9462&mf=04&src=wd
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F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 
3/4 inch. 

G. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances. Include secondary lettering two-thirds to three-fourths the size of principal 
lettering.

H. Fasteners: Stainless-steel rivets or self-tapping screws.
I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
J. Label Content: Include caution and warning information, plus emergency notification 

instructions.
2.03 PIPE LABELS

A. Manufacturers:
1. Brady Corporation
2. Craftmark Pipe Markers
3. Brimar Industries, Inc.
4. or approved equal

B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering 
indicating service and showing flow direction according to ASME A13.1.

C. Pretensioned Pipe Labels: Pre-coiled, semirigid plastic formed to partially cover circumference 
of pipe and to attach to pipe without fasteners or adhesive.

D. Self-adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
E. Pipe-Label Contents: Include identification of piping service using same designations or 

abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate both 

directions or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: Size letters according to ASME A13.1 for piping. 

F. Pipe-Label Colors:
1. Background Color: Safety Red.
2. Letter Color: White.

2.04 STENCILS
A. Stencils for Piping:

1. Manufacturers:
a. Brady Corporation
b. Craftmark Pipe Markers
c. Brimar Industries, Inc.
d. or approved equal

2. Lettering Size: Size letters according to ASME A13.1 for piping
3. Stencil Material: Fiberboard or metal.
4. Stencil Paint: Safety Red, exterior, gloss, acrylic enamel. Paint may be in pressurized 

spray-can form.
5. Identification Paint: White, exterior, acrylic enamel. Paint may be in pressurized spray-

can form.
2.05 VALVE TAGS

A. Manufacturers:
1. Brady Corporation

http://www.specagent.com/LookUp/?ulid=9462&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9462&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=9462&mf=04&src=wd
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2. Craftmark Pipe Markers
3. Brimar Industries, Inc.
4. or approved equal

B. Description: Stamped or engraved with 1/4-inch letters for piping-system abbreviation and 1/2-
inch numbers.
1. Tag Material: Brass, 0.032 inch thick, with predrilled holes for attachment hardware.
2. Fasteners: Brass wire-link chain, beaded chain, or S-hook.
3. Valve-Tag Color: Safety Red.
4. Letter Color: White.

C. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or 
space), normal-operating position (open, closed, or modulating), and variations for identification. 
Mark valves for emergency shutoff and similar special uses.
1. Valve-tag schedule shall be included in operation and maintenance data.

2.06 WARNING TAGS
A. Manufacturers:

1. Brady Corporation
2. Craftmark Pipe Markers
3. Brimar Industries, Inc.
4. or approved equal

B. Description: Preprinted or partially preprinted, accident-prevention tags, of plasticized card stock 
with matte finish suitable for writing.
1. Size: 3 by 5-1/4 inches minimum
2. Fasteners: Brass grommet and wire
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE."
4. Color: Safety Yellow background with black lettering.

PART 3 - EXECUTION
3.01 PREPARATION

A. Clean piping and equipment surface of incompatible primers, paints, and encapsulants, as well 
as dirt, oil, grease, release agents, and other substances that could impair bond of identification 
devices.

3.02 GENERAL INSTALLATION REQUIREMENTS
A. Coordinate installation of identifying devices with completion of covering and painting of 

surfaces where devices are to be installed.
B. Coordinate installation of identifying devices with locations of access panels and doors.
C. Install identifying devices before installing acoustical ceilings and similar concealment.

3.03 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

3.04 PIPE LABEL INSTALLATION
A. Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe 

labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1, with 
painted, color-coded bands or rectangles on each piping system.
1. Identification Paint: Use for contrasting background.

http://www.specagent.com/LookUp/?ulid=9462&mf=04&src=wd
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2. Stencil Paint: Use for pipe marking.
B. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings 

in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, 
and plenums; and exterior exposed locations as follows:
1. Near each valve and control device.
2. Near each branch connection excluding short takeoffs. Where flow pattern is not obvious, 

mark each pipe at branch.
3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible 

enclosures.
4. At access doors, manholes, and similar access points that permit a view of concealed 

piping.
5. Near major equipment items and other points of origination and termination.
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in 

areas of congested piping and equipment.
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

C. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes including 
pipes where flow is allowed in both directions.

3.05 VALVE-TAG INSTALLATION
A. Install tags on valves and control devices in fire-suppression piping systems. List tagged valves 

in a valve-tag schedule.
B. Valve-Tag Application Schedule: Tag valves according to size, shape, and with captions similar 

to those indicated in "Valve-Tag Size and Shape" Subparagraph below:
1. Valve-Tag Size and Shape:

a. Wet-Pipe Sprinkler System: 2 inches, round.
b. Dry-Pipe Sprinkler System: 2 inches, round. 

3.06 WARNING-TAG INSTALLATION
A. Write required message on, and attach warning tags to, equipment and other items where 

required.
END OF SECTION
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SECTION 21 11 00
FACILITY FIRE-SUPPRESSION WATER-SERVICE PIPING

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section includes fire-suppression water-service piping and related components outside the building 

and the following:
1. Backflow preventers.
2. Alarm devices.

1.03 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Shop Drawings:

1. Include diagrams for power, signal, and control wiring.
1.04 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: For piping and specialties including relation to other services in same area, 
drawn to scale. Show piping and specialty sizes and valves, meter and specialty locations, and 
elevations.

B. Field quality-control reports.
1.05 QUALITY ASSURANCE

A. Regulatory Requirements:
1. Comply with requirements of utility company supplying the water. Include tapping of water 

mains and backflow prevention.
2. Comply with standards of authorities having jurisdiction for fire-suppression water-service 

piping, including materials, hose threads, installation, and testing.
B. Piping materials shall bear label, stamp, or other markings of specified testing agency.
C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application.
D. Comply with FM Global's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-

service-main products.
E. NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve and 

hydrant supervision for fire-suppression water-service piping.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Preparation for Transport: Prepare valves, including fire hydrants, according to the following:
1. Ensure that valves are dry and internally protected against rust and corrosion.
2. Protect valves against damage to threaded ends and flange faces.
3. Set valves in best position for handling. Set valves closed to prevent rattling.

B. During Storage: Use precautions for valves, including fire hydrants, according to the following:
1. Do not remove end protectors unless necessary for inspection; then reinstall for storage.
2. Protect from weather. Store indoors and maintain temperature higher than ambient dew 

point temperature. Support off the ground or pavement in watertight enclosures when 
outdoor storage is necessary.
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C. Handling: Use sling to handle valves and fire hydrants if size requires handling by crane or lift. Rig 
valves to avoid damage to exposed parts. Do not use handwheels or stems as lifting or rigging 
points.

D. 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.

E. Protect stored piping from moisture and dirt. Elevate above grade. Do not exceed structural 
capacity of floor when storing inside.

F. Protect flanges, fittings, and specialties from moisture and dirt.
PART 2 - PRODUCTS
2.01 BACKFLOW PREVENTERS

A. Double-Check, Detector-Assembly Backflow-Prevention Assemblies:
1. Standard: ASSE 1015 or AWWA C510.
2. Operation: Continuous-pressure applications unless otherwise indicated.
3. Pressure Loss: 5 psig maximum, through middle one-third of flow range.
4. Size: 8 inch
5. Design Flow Rate: 1,200 gpm.
6. Body Material: stainless steel for NPS 2-1/2 and larger.
7. End Connections: flanged for NPS 2-1/2 and larger.
8. Configuration: Designed for horizontal flow.
9. Accessories: OS&Y gate valves with flanged ends on inlet and outlet of NPS 2-1/2 and 

larger.
B. Backflow Preventer Test Kits:

1. Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-
procedure instructions.

2.02 ALARM DEVICES
A. General: UL 753 and FM Global’s “Approval Guide” listing of types and sizes to mate and match 

piping and equipment.
B. Water-Flow Indicators: Vane-type water-flow detector, rated for 250-psig working pressure; 

designed for horizontal or vertical installation; with two single-pole, double-throw circuit switches to 
provide isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with 
factory-set, field-adjustable retard element to prevent false signals and tamperproof cover that 
sends signal when cover is removed.

C. Supervisory Switches: Single pole, double throw; designed to signal valve in other than fully open 
position.

PART 3 - EXECUTION
3.01 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. AWWA Valves Other Than Gate Valves: Comply with AWWA C600 and AWWA M44.
C. UL-Listed or FM Global-Approved Gate Valves: Comply with NFPA 24. Install each underground 

valve and valves in vaults with stem pointing up and with vertical cast-iron indicator post.
D. UL-Listed or FM Global-Approved Valves Other Than Gate Valves: Comply with NFPA 24.

3.02 BACKFLOW PREVENTER INSTALLATION
A. Install backflow preventers of type, size, and capacity indicated. Include valves and test cocks. 

Install according to requirements of plumbing and health department and authorities having 
jurisdiction.
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B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to 
flooding.

C. Do not install bypass piping around backflow preventers.
3.03 ALARM DEVICE INSTALLATION

A. General: Comply with NFPA 24 for devices and methods of valve supervision. Underground valves 
with valve box do not require supervision.

B. Supervisory Switches: Supervise valves in open position.
1. Valves: Grind away portion of exposed valve stem. Bolt switch, with plunger in stem 

depression, to OS&Y gate-valve yoke.
2. Indicator Posts: Drill and thread hole in upper-barrel section at target plate. Install switch, 

with toggle against target plate, on barrel of indicator post.
C. Locking and Sealing: Secure unsupervised valves as follows:

1. Valves: Install chain and padlock on open OS&Y gate valve.
2. Post Indicators: Install padlock on wrench on indicator post.

D. Connect alarm devices to building's fire-alarm system. Wiring and fire-alarm devices are specified 
in Section 283111 "Digital, Addressable Fire-Alarm System”.

3.04 CONNECTIONS
A. Connect fire-suppression water-service piping to interior fire-suppression piping.

3.05 FIELD QUALITY CONTROL
A. Use test procedure prescribed by authorities having jurisdiction or, if method is not prescribed by 

authorities having jurisdiction, use procedure described below.
B. 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.

C. Hydrostatic Tests: Test at not less than one-and-one-half times the working pressure for two hours.
1. Increase pressure in 50-psig increments and inspect each joint between increments. Hold at 

test pressure for one hour; decrease to zero psig. Slowly increase again to test pressure 
and hold for one more hour. Maximum allowable leakage is 2 quarts per hour per 100 joints. 
Remake leaking joints with new materials and repeat test until leakage is within allowed 
limits.

D. Prepare test and inspection reports.
3.06 IDENTIFICATION

A. Permanently attach equipment nameplate or marker indicating plastic fire-suppression water-
service piping or fire-suppression water-service piping with electrically insulated fittings, on main 
electrical meter panel. Comply with requirements for identifying devices in Section 22 05 53 
"Identification for Plumbing Piping and Equipment."

3.07 CLEANING
A. Clean fire-suppression water-service piping as follows:

1. Purge new piping systems and parts of existing systems that have been altered, extended, 
or repaired before use.

2. Use purging procedure prescribed by authorities having jurisdiction or, if method is not 
prescribed by authorities having jurisdiction, use procedure described in NFPA 24 for 
flushing of piping. Flush piping system with clean, potable water until dirty water does not 
appear at points of outlet.

3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if 
method is not prescribed by authorities having jurisdiction, use procedure described in 
AWWA C651 or do as follows:
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a. Fill system or part of system with water/chlorine solution containing at least 50 ppm of 
chlorine; isolate and allow it to stand for 24 hours.

b. Drain system or part of system of previous solution and refill with water/chlorine 
solution containing at least 200 ppm of chlorine; isolate and allow it to stand for three 
hours.

c. After standing time, flush system with clean, potable water until no chlorine remains 
in water coming from system.

d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 
procedure if biological examination shows evidence of contamination.

B. Prepare reports of purging activities.
END OF SECTION 
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SECTION 21 11 19
FIRE-DEPARTMENT CONNECTIONS

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Exposed-type fire-department connections.
2. Flush-type fire-department connections.
3. Yard-type fire-department connections.

1.03 ACTION SUBMITTALS
A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for each fire-department connection.

PART 2 - PRODUCTS
2.01 EXPOSED-TYPE FIRE-DEPARTMENT CONNECTION

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. American Fire Hose & Cabinet.
2. Elkhart Brass Mfg. Company, Inc.
3. Fire-End & Croker Corporation.
4. Fire Protection Products, Inc.
5. GMR International Equipment Corporation.
6. Guardian Fire Equipment, Inc.
7. Venus Fire Protection Ltd.
8. Wilson & Cousins Inc

B. Standard: UL 405.
C. Type: Exposed, projecting, for wall mounting.
D. Pressure Rating: 175 psig minimum.
E. Body Material: Corrosion-resistant metal.
F. Inlets: Brass with threads according to NFPA 1963 and matching local fire-department sizes 

and threads. Include extension pipe nipples, brass lugged swivel connections, and check 
devices or clappers.

G. Caps: Brass, lugged type, with gasket and chain.
H. Escutcheon Plate: Round, brass, wall type.
I. Outlet: Back, with pipe threads.
J. Number of Inlets: Two.
K. Escutcheon Plate Marking: Similar to "AUTO SPKR."
L. Finish: Rough brass or bronze.
M. Outlet Size: NPS 4 

2.02 FLUSH-TYPE FIRE-DEPARTMENT CONNECTION
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:

http://www.specagent.com/LookUp/?uid=123456916977&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916971&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916973&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916972&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916974&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916975&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916978&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916976&mf=&src=wd
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1. American Fire Hose & Cabinet.
2. Elkhart Brass Mfg. Company, Inc.
3. Fire-End & Croker Corporation.
4. GMR International Equipment Corporation.
5. Guardian Fire Equipment, Inc.
6. Venus Fire Protection Ltd.

B. Standard: UL 405.
C. Type: Flush, for wall mounting.
D. Pressure Rating: 175 psig minimum.
E. Body Material: Corrosion-resistant metal.
F. Inlets: Brass with threads according to NFPA 1963 and matching local fire-department sizes 

and threads. Include extension pipe nipples, brass lugged swivel connections, and check 
devices or clappers.

G. Caps: Brass, lugged type, with gasket and chain.
H. Escutcheon Plate: Rectangular, brass, wall type.
I. Outlet: With pipe threads.
J. Body Style: Horizontal
K. Number of Inlets: Two
L. Outlet Location: Back.
M. Escutcheon Plate Marking: Similar to "AUTO SPKR."
N. Finish: Rough brass or bronze.
O. Outlet Size: NPS 4.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of fire-department connections.

B. Examine roughing-in for fire-suppression standpipe system to verify actual locations of piping 
connections before fire-department connection installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION

A. Install wall-type fire-department connections.
B. Install yard-type fire-department connections in concrete slab support. Comply with 

requirements for concrete in Section 03 30 00 "Cast-in-Place Concrete."
C. Install two protective pipe bollards on sides of each fire-department connection. Comply with 

requirements for bollards in Section 05 50 00 "Metal Fabrications."
D. Install automatic (ball-drip) drain valve at each check valve for fire-department connection.

END OF SECTION 

http://www.specagent.com/LookUp/?uid=123456916977&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916971&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916973&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916974&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916975&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456916978&mf=&src=wd
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SECTION 21 13 13
WET-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Pipes, fittings, and specialties.
2. Fire-protection valves.
3. Sprinklers.
4. Alarm devices.
5. Manual control stations.
6. Control panels.
7. Pressure gages.

1.03 DEFINITIONS
A. Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at working 

pressure of 175 psig maximum.
1.04 SYSTEM DESCRIPTIONS

A. 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.

B. 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.

1.05 PERFORMANCE REQUIREMENTS
A. Standard-Pressure Piping System Component: Listed for 175-psig minimum working pressure.
B. High-Pressure Piping System Component: Listed for 250-psig minimum working pressure.
C. Delegated Design: Design sprinkler system(s), including comprehensive engineering analysis by a 

qualified professional engineer, using performance requirements and design criteria indicated.
1. Available fire-hydrant flow test records indicate the following conditions:

a. Date: March 2nd, 2022.
b. Time: 8:00 p.m.
c. Performed by: Charles D Pruitt of AM Water.
d. Location of Residual Fire Hydrant R: 12” main on Lewis and Clark 
e. Location of Flow Fire Hydrant F 12” main on Lewis and Clark
f. Static Pressure at Residual Fire Hydrant R: 102 psig.
g. Measured Flow at Flow Fire Hydrant F:  1100 gpm.
h. Residual Pressure at Residual Fire Hydrant R: 75 psig.

D. Sprinkler system design shall be approved by authorities having jurisdiction.
1. Margin of Safety for Available Water Flow and Pressure: 10  percent, including losses through 

water-service piping, valves, and backflow preventers.
2. Sprinkler Occupancy Hazard Classifications:

a. Building Service Areas: Ordinary Hazard, Group 1
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b. Electrical Equipment Rooms: Ordinary Hazard, Group 1.
c. General Storage Areas: Ordinary Hazard, Group 1.
d. Laundries: Ordinary Hazard, Group 1.
e. Machine Shops: Ordinary Hazard, Group 2.
f. Mechanical Equipment Rooms: Ordinary Hazard, Group 1.
g. Office and Public Areas: Light Hazard.

3. Minimum Density for Automatic-Sprinkler Piping Design:
a. Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft.  area.
b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft.  area.
c. Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 1500-sq. ft.  area.
d. Extra-Hazard, Group 1 Occupancy: 0.30 gpm over 2500-sq. ft.  area.
e. Special Occupancy Hazard: As determined by authorities having jurisdiction.

4. Maximum Protection Area per Sprinkler: Per UL listing.
a. Office Spaces: 225 sq. ft.
b. Storage Areas: 130 sq. ft.
c. Mechanical Equipment Rooms: 130 sq. ft.
d. Electrical Equipment Rooms: 130 sq. ft.
e. Other Areas:  According to NFPA 13 recommendations unless otherwise indicated.

5. Total Combined Hose-Stream Demand Requirement: According to NFPA 13 unless otherwise 
indicated:
a. Light-Hazard Occupancies: 100 gpm for 30 minutes.
b. Ordinary-Hazard Occupancies: 250 gpm for 60 to 90 minutes.
c. Extra-Hazard Occupancies: 500 gpm for 90 to 120 minutes.

E. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions determined 
according to NFPA 13 and ASCE/SEI 7.

1.06 SUBMITTALS
A. Product Data: For each type of product indicated. Include rated capacities, operating characteristics, 

electrical characteristics, and furnished specialties and accessories.
B. Shop Drawings: For wet-pipe sprinkler systems. Include plans, elevations, sections, details, and 

attachments to other work.
1. Wiring Diagrams: For power, signal, and control wiring.

C. Delegated-Design Submittal: For sprinkler systems indicated to comply with performance requirements 
and design criteria, including analysis data signed and sealed by the qualified professional engineer 
responsible for their preparation.
1. Coordinate first paragraph below with qualification requirements in Division 01 Section "Quality 

Requirements" and as supplemented in "Quality Assurance" Article.
D. Qualification Data: For qualified Installer and professional engineer.
E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have been 

approved by authorities having jurisdiction, including hydraulic calculations if applicable.
F. Welding certificates.
G. Fire-hydrant flow test report.
H. Field Test Reports and Certificates: Indicate and interpret test results for compliance with performance 

requirements and as described in NFPA 13. Include "Contractor's Material and Test Certificate for 
Aboveground Piping."

I. Field quality-control reports.
J. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and 

maintenance manuals.
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1.07 QUALITY ASSURANCE
A. Installer Qualifications:

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and 
providing professional engineering services needed to assume engineering responsibility. Base 
calculations on results of fire-hydrant flow test.
a. Engineering Responsibility: Preparation of working plans, calculations, and field test 

reports by a qualified professional engineer.
B. Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel 

Code.
C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application.
D. NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing shall 

comply with the following:
1. NFPA 13, "Installation of Sprinkler Systems."
2. NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances."

1.08 COORDINATION
A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, including 

light fixtures, HVAC equipment, and partition assemblies.
1.09 EXTRA MATERIALS

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents.
1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space for 

minimum of six spare sprinklers plus sprinkler wrench. Include number of sprinklers required by 
NFPA 13 and sprinkler wrench. Include separate cabinet with sprinklers and wrench for each type 
of sprinkler used on Project.

PART 2 - PRODUCTS
2.01 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting materials, 
and for joining methods for specific services, service locations, and pipe sizes.

2.02 STEEL PIPE AND FITTINGS
A. Standard Weight, Galvanized and Black Schedule 40 Steel Pipe: ASTM A 53/A 53M, Type S – seamless. 

Pipe ends may be factory or field formed to match joining method.
B. Schedule 10, Black-Steel Pipe: ASTM A 135 or ASTM A 795/A 795M, Schedule 10 in NPS 5 and smaller; 

and NFPA 13-specified wall thickness in NPS 6 to NPS 10, plain end.
C. Galvanized and] Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, 

seamless steel pipe with threaded ends.
D. Galvanized and Uncoated, Steel Couplings: ASTM A 865, threaded.
E. Galvanized and Uncoated, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
F. Malleable- or Ductile-Iron Unions: UL 860.
G. Cast-Iron Flanges: ASME 16.1, Class 125.
H. Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.
I. Steel Welding Fittings: ASTM A 234/A 234M and ASME B16.9.
J. Grooved-Joint, Steel-Pipe Appurtenances:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Anvil International, Inc.
b. Corcoran Piping System Co.
c. National Fittings, Inc.
d. Shurjoint Piping Products.
e. Tyco Fire & Building Products LP.
f. Victaulic Company.

2. Pressure Rating: 175 psig minimum.
3. Galvanized and uncoated, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-

iron casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, unless 

otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections, EPDM-rubber 
gasket, and bolts and nuts.

K. Steel Pressure-Seal Fittings: UL 213, FM-approved, 175-psig pressure rating with steel housing, rubber 
O-rings, and pipe stop; for use with fitting manufacturers' pressure-seal tools.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Victaulic Company.
2.03 PIPING JOINING MATERIALS

A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, 
nonmetallic and asbestos free.
1. Class 125, Cast-Iron Flanges and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing 

unless otherwise indicated.
D. Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials appropriate for wall 

thickness and chemical analysis of steel pipe being welded.
E. Solvent Cements for Joining CPVC Piping and Tubing: ASTM F 493, solvent cement recommended by 

pipe and fitting manufacturer, and made for joining CPVC sprinkler pipe and fittings. Include cleaner or 
primer recommended by pipe and fitting manufacturer.

F. Plastic, Pipe-Flange Gasket, and Bolts and Nuts: Type and material recommended by piping system 
manufacturer unless otherwise indicated.
LISTED FIRE-PROTECTION VALVES

G. General Requirements:
1. Valves shall be UL listed or FM approved.
2. Minimum Pressure Rating for Standard-Pressure Piping: 175 psig.
3. Minimum Pressure Rating for High-Pressure Piping: 250 psig .

H. Ball Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Anvil International, Inc.
b. Victaulic Company.
c. or approved equal.

2. Standard: UL 1091 except with ball instead of disc.
3. Valves NPS 1-1/2 and Smaller: Bronze body with threaded ends.
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4. Valves NPS 2 and NPS 2-1/2: Bronze body with threaded ends or ductile-iron body with grooved 
ends.

5. Valves NPS 3: Ductile-iron body with grooved ends.
I. Bronze Butterfly Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Fivalco Inc.
b. Global Safety Products, Inc.
c. Milwaukee Valve Company.
d. or approved equal

2. Standard: UL 1091.
3. Pressure Rating: 175 psig.
4. Body Material: Bronze.
5. End Connections: Threaded.

J. Iron Butterfly Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Anvil International, Inc.
b. Fivalco Inc.
c. Global Safety Products, Inc.
d. Kennedy Valve; a division of McWane, Inc.
e. Milwaukee Valve Company.
f. NIBCO INC.
g. Pratt, Henry Company.
h. Shurjoint Piping Products.
i. Tyco Fire & Building Products LP.
j. Victaulic Company.
k. or approved equal.

2. Standard: UL 1091.
3. Pressure Rating: 175 psig.
4. Body Material: Cast or ductile iron.
5. Style:  Lug or wafer.

K. Check Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. AFAC Inc.
b. American Cast Iron Pipe Company; Waterous Company Subsidiary.
c. Anvil International, Inc.
d. Clow Valve Company; a division of McWane, Inc.
e. Crane Co.; Crane Valve Group; Crane Valves.
f. Crane Co.; Crane Valve Group; Jenkins Valves.
g. Crane Co.; Crane Valve Group; Stockham Division.
h. Fire-End & Croker Corporation.
i. Fire Protection Products, Inc.
j. Fivalco Inc.
k. Globe Fire Sprinkler Corporation.
l. Groeniger & Company.
m. Kennedy Valve; a division of McWane, Inc.
n. Matco-Norca.
o. Metraflex, Inc.
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p. Milwaukee Valve Company.
q. Mueller Co.; Water Products Division.
r. NIBCO INC.
s. Potter Roemer.
t. Reliable Automatic Sprinkler Co., Inc.
u. Shurjoint Piping Products.
v. Tyco Fire & Building Products LP.
w. United Brass Works, Inc.
x. Venus Fire Protection Ltd.
y. Victaulic Company.
z. Viking Corporation.
aa. Watts Water Technologies, Inc.
bb. or approved equal.

2. Standard: UL 312.
3. Pressure Rating: 250 psig minimum.
4. Type: Swing check.
5. Body Material: Cast iron.
6. End Connections: Flanged or grooved.

L. Bronze OS&Y Gate Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Crane Co.; Crane Valve Group; Crane Valves.
b. Crane Co.; Crane Valve Group; Stockham Division.
c. Milwaukee Valve Company.
d. NIBCO INC.
e. United Brass Works, Inc.
f. or approved equal.

2. Standard: UL 262.
3. Pressure Rating: 175 psig.
4. Body Material: Bronze.
5. End Connections: Threaded.

M. Iron OS&Y Gate Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. American Cast Iron Pipe Company; Waterous Company Subsidiary.
b. American Valve, Inc.
c. Clow Valve Company; a division of McWane, Inc.
d. Crane Co.; Crane Valve Group; Crane Valves.
e. Crane Co.; Crane Valve Group; Jenkins Valves.
f. Crane Co.; Crane Valve Group; Stockham Division.
g. Hammond Valve.
h. Milwaukee Valve Company.
i. Mueller Co.; Water Products Division.
j. NIBCO INC.
k. Shurjoint Piping Products.
l. Tyco Fire & Building Products LP.
m. United Brass Works, Inc.
n. Watts Water Technologies, Inc.
o. or approved equal.

2. Standard: UL 262.
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3. Pressure Rating: 250 psig minimum.
4. Body Material: Cast or ductile iron.
5. End Connections: Flanged or grooved.

N. Indicating-Type Butterfly Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Anvil International, Inc.
b. Fivalco Inc.
c. Global Safety Products, Inc.
d. Kennedy Valve; a division of McWane, Inc.
e. Milwaukee Valve Company.
f. NIBCO INC.
g. Shurjoint Piping Products.
h. Tyco Fire & Building Products LP.
i. Victaulic Company.
j. or approved equal.

2. Standard: UL 1091.
3. Pressure Rating: 175 psig minimum.
4. Valves NPS 2 and Smaller:

a. Valve Type: Ball or butterfly.
b. Body Material: Bronze.
c. End Connections: Threaded.

5. Valves NPS 2-1/2 and Larger:
a. Valve Type: Butterfly.
b. Body Material: Cast or ductile iron.
c. End Connections: Flanged, grooved, or wafer.

6. Valve Operation: Integral [electrical, 115-V ac, prewired, single-circuit, supervisory switch] 
[electrical, 115-V ac, prewired, two-circuit, supervisory switch] [visual] indicating device.

O. NRS Gate Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. American Cast Iron Pipe Company; Waterous Company Subsidiary.
b. American Valve, Inc.
c. Clow Valve Company; a division of McWane, Inc.
d. Crane Co.; Crane Valve Group; Stockham Division.
e. Kennedy Valve; a division of McWane, Inc.
f. Mueller Co.; Water Products Division.
g. NIBCO INC.
h. Tyco Fire & Building Products LP.
i. or approved equal.

2. Standard: UL 262.
3. Pressure Rating: [250 psig minimum] [300 psig].
4. Body Material: Cast iron with indicator post flange.
5. Stem: Non-rising.
6. End Connections: Flanged or grooved.

P. Indicator Posts:
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:
a. American Cast Iron Pipe Company; Waterous Company Subsidiary.
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b. American Valve, Inc.
c. Clow Valve Company; a division of McWane, Inc.
d. Crane Co.; Crane Valve Group; Stockham Division.
e. Kennedy Valve; a division of McWane, Inc.
f. Mueller Co.; Water Products Division.
g. NIBCO INC.
h. Tyco Fire & Building Products LP.
i. or approved equal.

2. Standard: UL 789.
3. Type: Horizontal for wall mounting.
4. Body Material: Cast iron with extension rod and locking device.
5. Operation: [Wrench] [Hand wheel].

2.04 TRIM AND DRAIN VALVES
A. General Requirements:

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM 
Global, listing.

2. Pressure Rating: 175 psig minimum.
B. Angle Valves:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Fire Protection Products, Inc.
b. United Brass Works, Inc.
c. or approved equal.

C. Ball Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Affiliated Distributors.
b. Anvil International, Inc.
c. Barnett.
d. Conbraco Industries, Inc.; Apollo Valves.
e. Fire-End & Croker Corporation.
f. Fire Protection Products, Inc.
g. Flowserve.
h. FNW.
i. Jomar International, Ltd.
j. Kennedy Valve; a division of McWane, Inc.
k. Kitz Corporation.
l. Legend Valve.
m. Metso Automation USA Inc.
n. Milwaukee Valve Company.
o. NIBCO INC.
p. Potter Roemer.
q. Red-White Valve Corporation.
r. Southern Manufacturing Group.
s. Stewart, M. A. and Sons Ltd.
t. Tyco Fire & Building Products LP.
u. Victaulic Company.
v. Watts Water Technologies, Inc.
w. or approved equal.
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D. Globe Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Fire Protection Products, Inc.
b. United Brass Works, Inc.

E. Plug Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Southern Manufacturing Group.
b. or approved equal.

2.05 SPECIALTY VALVES
A. General Requirements:

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM 
Global, listing.

2. Pressure Rating:
a. Standard-Pressure Piping Specialty Valves: 175 psig minimum.
b. High-Pressure Piping Specialty Valves: [250 psig minimum] [300 psig].

3. Body Material: Cast or ductile iron.
4. Size: Same as connected piping.
5. End Connections: Flanged or grooved.

B. Alarm Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. AFAC Inc.
b. Globe Fire Sprinkler Corporation.
c. Reliable Automatic Sprinkler Co., Inc.
d. Tyco Fire & Building Products LP.
e. Venus Fire Protection Ltd.
f. Victaulic Company.
g. Viking Corporation.
h. or approved equal

2. Standard: UL 193.
3. Design: For horizontal or vertical installation.
4. Include trim sets for bypass, drain, electrical sprinkler alarm switch, pressure gages, retarding 

chamber and fill-line attachment with strainer.
5. Drip Cup Assembly: Pipe drain without valves and separate from main drain piping.
6. Drip Cup Assembly: Pipe drain with check valve to main drain piping.

C. Automatic (Ball Drip) Drain Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. AFAC Inc.
b. Reliable Automatic Sprinkler Co., Inc.
c. Tyco Fire & Building Products LP.
d. or approved equal

2. Standard: UL 1726.
3. Pressure Rating: 175 psig minimum.
4. Type: Automatic draining, ball check.
5. Size: NPS 3/4.
6. End Connections: Threaded.
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2.06 SPRINKLER SPECIALTY PIPE FITTINGS
A. Branch Outlet Fittings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Anvil International, Inc.
b. National Fittings, Inc.
c. Shurjoint Piping Products.
d. Tyco Fire & Building Products LP.
e. Victaulic Company.
f. or approved equal

2. Standard: UL 213.
3. Pressure Rating: 175 psig minimum.
4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
5. Type: Mechanical-T and -cross fittings.
6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to match 

connected branch piping.
8. Branch Outlets: Grooved, plain-end pipe, or threaded.

B. Flow Detection and Test Assemblies:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. AGF Manufacturing Inc.
b. Reliable Automatic Sprinkler Co., Inc.
c. Tyco Fire & Building Products LP.
d. Victaulic Company.
e. or approved equal

2. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM 
Global, listing.

3. Pressure Rating: [175 psig minimum] [300 psig].
4. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test valve.
5. Size: Same as connected piping.
6. Inlet and Outlet: Threaded.

C. Branch Line Testers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Elkhart Brass Mfg. Company, Inc.
b. Fire-End & Croker Corporation.
c. Potter Roemer.
d. or approved equal

2. Standard: UL 199.
3. Pressure Rating: 175 psig.
4. Body Material: Brass.
5. Size: Same as connected piping.
6. Inlet: Threaded.
7. Drain Outlet: Threaded and capped.
8. Branch Outlet: Threaded, for sprinkler.

D. Sprinkler Inspector's Test Fittings:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. AGF Manufacturing Inc.
b. Triple R Specialty.
c. Tyco Fire & Building Products LP.
d. Victaulic Company.
e. Viking Corporation.

2. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM 
Global, listing.

3. Pressure Rating: 175 psig minimum.
4. Body Material: Cast- or ductile-iron housing with sight glass.
5. Size: Same as connected piping.
6. Inlet and Outlet: Threaded.

E. Adjustable Drop Nipples:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. CECA, LLC.
b. Corcoran Piping System Co.
c. Merit Manufacturing; a division of Anvil International, Inc.
d. or approved equal

2. Standard: UL 1474.
3. Pressure Rating: 250 psig minimum.
4. Body Material: Steel pipe with EPDM-rubber O-ring seals.
5. Size: Same as connected piping.
6. Length: Adjustable.
7. Inlet and Outlet: Threaded.

F. Flexible, Sprinkler Hose Fittings:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. FlexHead Industries, Inc.
b. Victaulic Company.
c. SprinkFlex, a part of Atkore International.
d. or approved equal

2. Standard: UL 1474.
3. Type: Flexible hose for connection to sprinkler, and with bracket for connection to ceiling grid.
4. Pressure Rating: 175 psig minimum.
5. Size: Same as connected piping, for sprinkler.

2.07 SPRINKLERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. AFAC Inc.
2. Globe Fire Sprinkler Corporation.
3. Reliable Automatic Sprinkler Co., Inc.
4. Tyco Fire & Building Products LP.
5. Venus Fire Protection Ltd.
6. Victaulic Company.
7. Viking Corporation.
8. or approved equal
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B. General Requirements:
1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published by FM 

Global, listing.
2. Pressure Rating for Residential Sprinklers: 175 psig maximum.
3. Pressure Rating for Automatic Sprinklers: 175 psig minimum.
4. Pressure Rating for High-Pressure Automatic Sprinklers: 250 psig minimum.

C. Automatic Sprinklers with Heat-Responsive Element:
1. Nonresidential Applications: UL 199
2. Residential Applications: UL 1626 
3. Characteristics: Nominal 1/2-inch orifice with Discharge Coefficient K of 5.6, and for "Ordinary" 

temperature classification rating unless otherwise indicated or required by application.
D. Sprinkler Finishes:

1. Chrome plated.
2. Bronze.
3. Painted.

E. Special Coatings:
1. Wax.
2. Lead.
3. Corrosion-resistant paint.

F. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler mounting applications.  
Escutcheons for concealed, flush, and recessed-type sprinklers are specified with sprinklers.
1. Ceiling Mounting: [Chrome-plated steel, one piece, flat] [Chrome-plated steel, two piece, with 1-

inch vertical adjustment] [Plastic, white finish, one piece, flat].
2. Sidewall Mounting: [Chrome-plated steel] [Plastic, white finish], one piece, flat.

G. Sprinkler Guards:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Reliable Automatic Sprinkler Co., Inc.
b. Tyco Fire & Building Products LP.
c. Victaulic Company.
d. Viking Corporation.
e. or approved equal

2. Standard: UL 199.
3. Type: Wire cage with fastening device for attaching to sprinkler.
4. ALARM DEVICES

H. Alarm-device types shall match piping and equipment connections.
1. Electrically Operated Alarm Bell:
2. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Fire-Lite Alarms, Inc.; a Honeywell company.
b. Notifier; a Honeywell company.
c. Potter Electric Signal Company.
d. or approved equal

3. Standard: UL 464.
4. Type: Vibrating, metal alarm bell.
5. Size: 8-inch minimum diameter.
6. Finish: Red-enamel factory finish, suitable for outdoor use.
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I. Water-Flow Indicators:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. ADT Security Services, Inc.
b. McDonnell & Miller; ITT Industries.
c. Potter Electric Signal Company.
d. System Sensor; a Honeywell company.
e. Viking Corporation.
f. Watts Industries (Canada) Inc.
g. or approved equal

2. Standard: UL 346.
3. Water-Flow Detector: Electrically supervised.
4. Components: Two single-pole, double-throw circuit switches for isolated alarm and auxiliary 

contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-adjustable retard 
element to prevent false signals and tamperproof cover that sends signal if removed.

5. Type: Paddle operated.
6. Pressure Rating: 250 psig.
7. Design Installation: Horizontal or vertical.

J. Pressure Switches:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. AFAC Inc.
b. Barksdale, Inc.
c. Detroit Switch, Inc.
d. Potter Electric Signal Company.
e. System Sensor; a Honeywell company.
f. Tyco Fire & Building Products LP.
g. United Electric Controls Co.
h. Viking Corporation.
i. or approved equal

2. Standard: UL 346.
3. Type: Electrically supervised water-flow switch with retard feature.
4. Components: Single-pole, double-throw switch with normally closed contacts.
5. Design Operation: Rising pressure signals water flow.

K. Valve Supervisory Switches:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Fire-Lite Alarms, Inc.; a Honeywell company.
b. Kennedy Valve; a division of McWane, Inc.
c. Potter Electric Signal Company.
d. System Sensor; a Honeywell company.
e. or approved equal

2. Standard: UL 346.
3. Type: Electrically supervised.
4. Components: Single-pole, double-throw switch with normally closed contacts.
5. Design: Signals that controlled valve is in other than fully open position.

L. Indicator-Post Supervisory Switches:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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a. Potter Electric Signal Company.
b. System Sensor; a Honeywell company.
c. or approved equal

2. Standard: UL 346.
3. Type: Electrically supervised.
4. Components: Single-pole, double-throw switch with normally closed contacts.
5. Design: Signals that controlled indicator-post valve is in other than fully open position.

2.08 MANUAL CONTROL STATIONS
A. Description: UL listed, or FM approved, hydraulic operation, with union, NPS 1/2 pipe nipple, and bronze 

ball valve. Include metal enclosure labeled "MANUAL CONTROL STATION" with operating instructions 
and cover held closed by breakable strut to prevent accidental opening.

2.09 CONTROL PANELS
A. Description: Single-area, two-area, or single-area cross-zoned control panel as indicated, including 

NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-valve circuitry for operation of deluge 
valves. Panels contain power supply; battery charger; standby batteries; field-wiring terminal strip; 
electrically supervised solenoid valves and polarized fire-alarm bell; lamp test facility; single-pole, double-
throw auxiliary alarm contacts; and rectifier.
1. Panels: UL listed and FM approved when used with thermal detectors and Class A detector circuit 

wiring. Electrical characteristics are 120-V ac, 60 Hz, with 24-V dc rechargeable batteries.
2. Manual Control Stations: Electric operation, metal enclosure, labeled "MANUAL CONTROL 

STATION" with operating instructions and cover held closed by breakable strut to prevent 
accidental opening.

3. Manual Control Stations: Hydraulic operation, with union, NPS 1/2 pipe nipple, and bronze ball 
valve. Include metal enclosure labeled "MANUAL CONTROL STATION" with operating 
instructions and cover held closed by breakable strut to prevent accidental opening.

2.10 PRESSURE GAGES
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. AMETEK; U.S. Gauge Division.
2. Ashcroft, Inc.
3. Brecco Corporation.
4. WIKA Instrument Corporation.
5. or approved equal

B. Standard: UL 393.
C. Dial Size: 3-1/2- to 4-1/2-inch diameter.
D. Pressure Gage Range: 0 to 250 psig minimum
E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.
F. Air System Piping Gage: Include retard feature and "AIR" or "AIR/WATER" label on dial face.

PART 3 - EXECUTION
3.01 PREPARATION

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system design 
calculations required in "Quality Assurance" Article.

B. Report test results promptly and in writing.
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3.02 SERVICE-ENTRANCE PIPING
A. Connect sprinkler piping to water-service piping for service entrance to building. Comply with 

requirements for exterior piping in Division 21 Section "Facility Fire-Suppression Water-Service Piping."
B. Install shutoff valve, backflow preventer pressure gage, drain, and other accessories indicated at 

connection to water-service piping. 
C. Install shutoff valve, [backflow preventer,] pressure gage, drain, and other accessories indicated at 

connection to water-distribution piping. Comply with requirements for backflow preventers in Division 22 
Section "Domestic Water Piping Specialties."

D. Install shutoff valve, check valve, pressure gage, and drain at connection to water supply.
3.03 PIPING INSTALLATION

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and 
arrangement of piping.  Install piping as indicated, as far as practical.
1. Deviations from approved working plans for piping require written approval from authorities having 

jurisdiction. File written approval with Architect before deviating from approved working plans.
B. Piping Standard: Comply with requirements for installation of sprinkler piping in NFPA 13.
C. Install seismic restraints on piping. Comply with requirements for seismic-restraint device materials and 

installation in NFPA 13.
D. Install a single air vent with a manual, automatic, or other approved connection near a high point of the 

system on each wet pipe system utilizing metallic pipe for air removal.
E. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe sizes.
F. Install unions adjacent to each valve in pipes NPS 2 and smaller.
G. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment 

having NPS 2-1/2 and larger end connections.
H. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and sized 

and located according to NFPA 13.
I. Install sprinkler piping with drains for complete system drainage.
J. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when sprinkler 

piping is connected to standpipes.
K. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to drain piping 

between fire-department connection and check valve. Install drain piping to and spill over floor drain or to 
outside building.

L. Install alarm devices in piping systems.
M. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with requirements 

for hanger materials in NFPA 13.
N. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each 

standpipe. Include pressure gages with connection not less than NPS 1/4 and with soft metal seated 
globe valve, arranged for draining pipe between gage and valve. Install gages to permit removal and 
install where they will not be subject to freezing.

O. Pressurize and check preaction sprinkler system piping and [air-pressure maintenance devices] [air 
compressors].

P. Fill sprinkler system piping with water.
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Q. Install electric heating cables and pipe insulation on sprinkler piping in areas subject to freezing. Comply 
with requirements for heating cables in Division 21 "Heat Tracing for Fire-Suppression Piping" and for 
piping insulation in Division 21 Section "Fire-Suppression Systems Insulation."

R. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for sleeves 
specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."

S. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements for 
sleeve seals specified in Division 21 Section "Sleeves and Sleeve Seals for Fire-Suppression Piping."

T. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements for 
escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."

3.04 JOINT CONSTRUCTION
A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that have 

finish and pressure ratings same as or higher than system's pressure rating for aboveground applications 
unless otherwise indicated.

B. Install unions adjacent to each valve in pipes NPS 2 and smaller.
C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and equipment 

having NPS 2-1/2 and larger end connections.
D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water service. 

Join flanges with gasket and bolts according to ASME B31.9.
G. 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.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

H. Welded Joints: Construct joints according to AWS D10.12M/D10.12, using qualified processes and 
welding operators according to "Quality Assurance" Article.
1. Shop weld pipe joints where welded piping is indicated. Do not use welded joints for galvanized-

steel pipe.
I. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to AWWA C606. 

Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings 
according to AWWA C606 for steel-pipe joints.

J. Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to AWWA C606. 
Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings 
according to AWWA C606 for steel-pipe grooved joints.

K. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed 
Joints" Chapter.

L. Copper-Tubing Grooved Joints: Roll rounded-edge groove in end of tube according to AWWA C606. 
Assemble coupling with housing, gasket, lubricant, and bolts. Join copper tube and grooved-end fittings 
according to AWWA C606 for steel-pipe grooved joints.

M. Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping 
systems.
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N. Plastic-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to 
the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements. 

Apply primer.
2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

3.05 VALVE AND SPECIALTIES INSTALLATION
A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and 

specialties according to NFPA 13 and authorities having jurisdiction.
B. Install listed fire-protection shutoff valves supervised open, located to control sources of water supply 

except from fire-department connections. Install permanent identification signs indicating portion of 
system controlled by each valve.

C. Install check valve in each water-supply connection. Install backflow preventers instead of check valves 
in potable-water-supply sources.

D. Specialty Valves:
1. General Requirements: Install in vertical position for proper direction of flow, in main supply to 

system.
2. Alarm Valves: Include bypass check valve and retarding chamber drain-line connection.
3. Deluge Valves: Install in vertical position, in proper direction of flow, and in main supply to deluge 

system. Install trim sets for drain, priming level, alarm connections, ball drip valves, pressure 
gages, priming chamber attachment, and fill-line attachment.

E. Install sprinklers in suspended ceilings in center of acoustical ceiling panels.
3.06 FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Tests and Inspections:

1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest until no 
leaks exist.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment.

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" Chapter.
4. Energize circuits to electrical equipment and devices.
5. Coordinate with fire-alarm tests. Operate as required.
6. Verify that equipment hose threads are same as local fire-department equipment.

C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
D. Prepare test and inspection reports.

3.07 CLEANING
A. Clean dirt and debris from sprinklers.
B. Remove and replace sprinklers with paint other than factory finish.

3.08 DEMONSTRATION
A. Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves

3.09 PIPING SCHEDULE
A. Piping between Fire-Department Connections and Check Valves: Galvanized, standard-weight steel pipe 

with threaded ends; cast-iron threaded fittings; and threaded joints.
B. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
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C. Standard-pressure, wet-pipe sprinkler system, NPS 2 and smaller, shall be one of the following:
1. Standard-weight Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron threaded 

fittings; and threaded joints.
2. Standard-weight Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron 

threaded fittings; and threaded joints.
3.   Standard-weight Schedule 40, black-steel pipe with cut or roll-grooved ends; uncoated, grooved-

end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
4. Standard-weight Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-

end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
5. Standard-weight Schedule 40, black-steel pipe with plain ends; steel welding fittings; and welded 

joints.
6. Schedule 10, black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for steel 

piping; grooved-end-pipe couplings for steel piping; and grooved joints.
7.  Schedule 10, black-steel pipe with plain ends; welding fittings; and welded joints.

D. Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 to NPS 4, shall be one of the following:
1. Standard-weight Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron threaded 

fittings; and threaded joints.
2. Standard-weight Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron 

threaded fittings; and threaded joints.
3. Standard-weight Schedule 40, black-steel pipe with cut or roll-grooved ends; uncoated, grooved-

end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
4. Standard-weight Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-

end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
5. Standard-weight Schedule 40, black-steel pipe with plain ends; steel welding fittings; and welded 

joints.
E. Standard-pressure, wet-pipe sprinkler system, NPS 5 and larger, shall be one of the following:

1. Standard-weight Schedule 40, black-steel pipe with threaded ends; uncoated, gray-iron threaded 
fittings; and threaded joints.

2. Standard-weight Schedule 40, galvanized-steel pipe with threaded ends; galvanized, gray-iron 
threaded fittings; and threaded joints.

3. Standard-weight Schedule 40, black-steel pipe with [cut-] [or] [roll-]grooved ends; uncoated, 
grooved-end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved 
joints.

4. Standard-weight Schedule 40, galvanized-steel pipe with cut-grooved ends; galvanized, grooved-
end fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

5. Standard-weight Schedule 40, black-steel pipe with plain ends; steel welding fittings; and welded 
joints.

3.10 SPRINKLER SCHEDULE
A. Use sprinkler types in subparagraphs below for the following applications:

1. Rooms without Ceilings: Upright sprinklers.
2. Rooms with Suspended Ceilings: Concealed sprinklers
3. Wall Mounting: Sidewall sprinklers.
4. Spaces Subject to Freezing: Upright, dry sprinklers 

B. Provide sprinkler types in subparagraphs below with finishes indicated.
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1. Concealed Sprinklers: Rough brass, with factory-painted white cover plate.
2. Upright, Pendent and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; 

rough bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, 
chemicals, or other corrosive fumes.

END OF SECTION 
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SECTION 21 13 16
DRY-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Pipes, fittings, and specialties.
2. Fire-protection valves.
3. Sprinkler specialty pipe fittings.
4. Sprinklers.
5. Alarm devices.
6. Pressure gages.

B. Related Sections:
1. Division 21 Section "Wet-Pipe Sprinkler Systems" for wet-pipe sprinkler piping.
2. Division 28 Section "Digital, Addressable Fire-Alarm System" for alarm devices not specified 

in this Section.
1.03 DEFINITIONS

A. Standard-Pressure Sprinkler Piping: Dry-pipe sprinkler system piping designed to operate at 
working pressure 175 psig maximum.

1.04 SYSTEM DESCRIPTIONS
A. 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.

1.05 PERFORMANCE REQUIREMENTS
A. Standard-Pressure Piping System Component: Listed for 175-psig minimum working pressure.
B. Delegated Design: Design sprinkler system(s), including comprehensive engineering analysis by a 

qualified professional engineer, using performance requirements and design criteria indicated.
C. Sprinkler system design shall be approved by authorities having jurisdiction.

1. Margin of Safety for Available Water Flow and Pressure: 10 percent, including losses 
through water-service piping, valves, and backflow preventers.

2. Sprinkler Occupancy Hazard Classifications:
a. Automobile Parking Areas: Ordinary Hazard, Group 1.
b. Building Service Areas: Ordinary Hazard, Group 1.
c. Electrical Equipment Rooms: Ordinary Hazard, Group 1.
d. General Storage Areas: Ordinary Hazard, Group 1.
e. Laundries: Ordinary Hazard, Group 1.
f. Libraries Except Stack Areas: Light Hazard.
g. Library Stack Areas: Ordinary Hazard, Group 2.
h. Machine Shops: Ordinary Hazard, Group 2.
i. Mechanical Equipment Rooms: Ordinary Hazard, Group 1.
j. Office and Public Areas: Light Hazard.
k. Repair Garages: Ordinary Hazard, Group 2.
l. Solvent Cleaning Areas: Extra Hazard, Group 2.

3. Minimum Density for Automatic-Sprinkler Piping Design:
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a. Light-Hazard Occupancy: 0.10 gpm over 1500-sq. ft. area.
b. Ordinary-Hazard, Group 1 Occupancy: 0.15 gpm over 1500-sq. ft. area.
c. Ordinary-Hazard, Group 2 Occupancy: 0.20 gpm over 1500-sq. ft area.
d. Extra-Hazard, Group 1 Occupancy: 0.30 gpm over 2500-sq. ft. area.
e. Extra-Hazard, Group 2 Occupancy: 0.40 gpm over 2500-sq. ft. area.
f. Special Occupancy Hazard: As determined by authorities having jurisdiction.

4. Maximum Protection Area per Sprinkler: Per UL listing.
5. Maximum Protection Area per Sprinkler:

a. Office Spaces: 225 sq. ft.
b. Storage Areas: 130 sq. ft.
c. Mechanical Equipment Rooms: 130 sq. ft.
d. Electrical Equipment Rooms: 130 sq. ft.
e. Other Areas: According to NFPA 13 recommendations unless otherwise indicated.

6. Total Combined Hose-Stream Demand Requirement: According to NFPA 13 unless 
otherwise indicated:
a. Light-Hazard Occupancies: 100 gpm for 30 minutes.
b. Ordinary-Hazard Occupancies: 250 gpm for 60 to 90 minutes.
c. Extra-Hazard Occupancies: 500 gpm for 90 to 120 minutes.

D. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions 
determined according to NFPA 13 and ASCE/SEI 7.

1.06 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings: For dry-pipe sprinkler systems. Include plans, elevations, sections, details, and 

attachments to other work.
1. Wiring Diagrams: For power, signal, and control wiring.

C. Delegated-Design Submittal: For sprinkler systems 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. Qualification Data:  For qualified Installer and professional engineer.
E. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have 

been approved by authorities having jurisdiction, including hydraulic calculations if applicable.
1. Sprinklers shall be referred to on drawings, submittals and other documentation, by the 

sprinkler identification or Model number as specifically published in the appropriate agency 
listing or approval.  Trade names or other abbreviated designations shall not be allowed.

F. Fire-hydrant flow test report.
G. Field Test Reports and Certificates: Indicate and interpret test results for compliance with 

performance requirements and as described in NFPA 13. Include "Contractor's Material and Test 
Certificate for Aboveground Piping."

H. Field quality-control reports.
I. Operation and Maintenance Data: For sprinkler specialties to include in emergency, operation, and 

maintenance manuals.
1.07 QUALITY ASSURANCE

A. Installer Qualifications:
1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems and 

providing professional engineering services needed to assume engineering responsibility. 
Base calculations on results of fire-hydrant flow test.
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a. Engineering Responsibility: Preparation of working plans, calculations, and field test 
reports by a qualified professional engineer.

B. All grooved couplings, fittings, valves, and specialties shall be the products of a single 
manufacturer.  Grooving tools shall be of the same manufacturer as the grooved components.
1. All castings used for couplings housings, fittings, or valve and specialty bodies shall be date 

stamped for quality assurance and traceability.
C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application.
D. NFPA Standards: Sprinkler system equipment, specialties, accessories, installation, and testing 

shall comply with the following:
1. NFPA 13, "Installation of Sprinkler Systems."

1.08 PROJECT CONDITIONS
A. Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities occupied by 

Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary sprinkler service according to requirements indicated:
1. Notify Construction Manager and Owner no fewer than two days in advance of proposed 

interruption of sprinkler service.
2. Do not proceed with interruption of sprinkler service without Construction Manager's and 

Owner's written permission.
1.09 COORDINATION

A. Coordinate layout and installation of sprinklers with other construction that penetrates ceilings, 
including light fixtures, HVAC equipment, and partition assemblies.

1.10 EXTRA MATERIALS
A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents.
1. Sprinkler Cabinets: Finished, wall-mounted, steel cabinet with hinged cover, and with space 

for minimum of six spare sprinklers plus sprinkler wrench. Include number of sprinklers 
required by NFPA 13 and sprinkler wrench. Include separate cabinet with sprinklers and 
wrench for each type of sprinkler used on Project.

PART 2 - PRODUCTS
2.01 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting 
materials, and joining methods for specific services, service locations, and pipe sizes.

2.02 STEEL PIPE AND FITTINGS
A. Schedule 40, Black-Steel Pipe:  ASTM A 135; ASTM A 795/A 795M, Type B; or ASME B36.10M, 

wrought steel; with wall thickness not less than Schedule 40.  Pipe ends may be factory or field 
formed to match joining method.

B. Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, standard-weight, seamless 
steel pipe with threaded ends.

C. Black Steel Couplings: ASTM A 865, threaded.
D. Black, Gray-Iron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
E. Malleable- or Ductile-Iron Unions: UL 860.
F. Cast-Iron Flanges: ASME B16.1, Class 125.
G. In lieu of threaded steel piping systems, the Victaulic FireLock IGS System with “Installation-

Ready™ fittings and couplings. System rated for a working pressure to 365 psi (2517 kPa). Not 



CONSTRUCT BELLEFONTAINE READINESS CENTER           Oculus Project No. 162-21
Project No. T2150-01        Bidding Documents
NGB No. PN290179                  May 03, 2024

Dry-Pipe Sprinkler Systems 21 13 16 - 4

for use with Type F Schedule 40 pipe. Victaulic V9 coupling sprinkler heads may be used in direct 
substitution where applicable.

H. Grooved-Joint, Steel-Pipe Appurtenances:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Anvil International, Inc.
b. Corcoran Piping System Co.
c. National Fittings, Inc.
d. Shurjoint Piping Products.
e. Tyco Fire & Building Products LP
f. Victaulic Company.

2. Pressure Rating: 175 psig minimum.
3. Schedule 40, Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron 

casting or ASTM A 536, ductile-iron casting; with dimensions matching steel pipe.
4. Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213, rigid pattern, 

unless otherwise indicated, for steel-pipe dimensions.  Include ferrous housing sections, 
EPDM-rubber gasket, and bolts and nuts.

2.03 PIPING JOINING MATERIALS
A. Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, 

nonmetallic and asbestos free.
1. Class 125, Cast-Iron and Class 150, Bronze Flat-Face Flanges: Full-face gaskets.

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty 

brazing unless otherwise indicated.
2.04 LISTED FIRE-PROTECTION VALVES

A. General Requirements:
1. Valves shall be UL listed or FM approved.
2. Minimum Pressure Rating for Standard-Pressure Piping: 175 psig.

B. Ball Valves:
1. Basis-of-Design Product: Subject to compliance with requirements, provide Victaulic or 

comparable product by one of the following:
a. Anvil International, Inc.

2. Standard: UL 1091 except with ball instead of disc.
3. Valves NPS 1-1/2 and Smaller: Bronze body with threaded ends.

C. Bronze Butterfly Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
2. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:
a. Fivalco Inc.
b. Global Safety Products, Inc.
c. Milwaukee Valve Company.

3. Standard: UL 1091.
4. Pressure Rating: 175 psig.
5. Body Material: Bronze.
6. End Connections: Threaded.

D. Iron Butterfly Valves:
1. Basis-of-Design Product: Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following:
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a. Anvil International, Inc.
b. Fivalco Inc.
c. Global Safety Products, Inc.
d. Kennedy Valve; a division of McWane, Inc.
e. Milwaukee Valve Company.
f. NIBCO INC.
g. Shurjoint Piping Products.
h. Tyco Fire & Building Products LP
i. Victaulic Company.

2. Standard: UL 1091.
3. Pressure Rating: 175 psig.
4. Body Material: Cast or ductile iron.
5. Style: Lug or wafer.
6. End Connections: Grooved.

E. Check Valves:
1. Basis-of-Design Product: Subject to compliance with requirements, provide Victaulic Series 

717 or comparable product by one of the following:
a. Kennedy Valve; a division of McWane, Inc.
b. Mueller Co.; Water Products Division.
c. Reliable Automatic Sprinkler Co., Inc.
d. Tyco Fire & Building Products LP.
e. Victaulic Company.
f. Viking Corporation.
g. Watts Water Technologies, Inc.

2. Standard: UL 312
3. Pressure Rating: 250 psig minimum.
4. Type: Swing check.
5. Body Material: Cast iron.
6. End Connections: Flanged or grooved.

F. Indicating-Type Butterfly Valves:
1. Basis-of-Design Product: Subject to compliance with requirements, provide Victaulic Series 

728 or Victaulic Series 705or comparable product by one of the following:
a. Anvil International, Inc.
b. Fivalco Inc.
c. Global Safety Products, Inc.
d. Kennedy Valve; a division of McWane, Inc.
e. Milwaukee Valve Company.
f. NIBCO INC.
g. Shurjoint Piping Products.
h. Tyco Fire & Building Products LP.
i. Victaulic Company.

2. Standard: UL 1091.
3. Pressure Rating: 175 psig minimum.
4. Valves NPS 2 and Smaller:

a. Valve Type: Ball or butterfly.
b. Body Material: Bronze.
c. End Connections: Threaded.

5. Valves NPS 2-1/2 and Larger:
a. Valve Type: Butterfly.
b. Body Material: Cast or ductile iron.
c. End Connections: Flanged, grooved, or wafer.
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6. Valve Operation: Integral electrical, 115-V ac, prewired, single-circuit, supervisory switch 
visual indicating device.

2.05 TRIM AND DRAIN VALVES
A. General Requirements:

1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published 
by FM Global, listing.

2. Pressure Rating: 175 psig minimum.
B. Angle Valves:

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. Fire Protection Products, Inc.
b. United Brass Works, Inc.

C. Ball Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Affiliated Distributors.
b. Anvil International, Inc.
c. Barnett.
d. Conbraco Industries, Inc.; Apollo Valves.
e. Fire-End & Croker Corporation.
f. Fire Protection Products, Inc.
g. Flowserve.
h. FNW.
i. Jomar International, Ltd.
j. Kennedy Valve; a division of McWane, Inc.
k. Kitz Corporation.
l. Legend Valve.
m. Metso Automation USA Inc.
n. Milwaukee Valve Company.
o. NIBCO INC.
p. Potter Roemer.
q. Red-White Valve Corporation.
r. Southern Manufacturing Group.
s. Stewart, M. A. and Sons Ltd.
t. Tyco Fire & Building Products LP.
u. Victaulic Company.
v. Watts Water Technologies, Inc.

D. Globe Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Fire Protection Products, Inc.
b. United Brass Works, Inc.

E. Plug Valves:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Southern Manufacturing Group.

2.06 SPECIALTY VALVES
A. General Requirements:
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1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published 
by FM Global, listing.

2. Pressure Rating:
a. Standard-Pressure Piping Specialty Valves: 175 psig minimum.

3. Body Material: Cast or ductile iron.
4. Size: Same as connected piping.
5. End Connections: Flanged or grooved.

B. Dry-Pipe Valves:
1. Basis-of-Design Product: Subject to compliance with requirements, provide Victaulic 

FireLock™ NXT Series 768N (with Series 745 Fire-Pac Cabinet if cabinet is required) or 
comparable product by one of the following:
a. AFAC Inc.
b. Globe Fire Sprinkler Corporation.
c. Reliable Automatic Sprinkler Co., Inc.
d. Tyco Fire & Building Products LP.
e. Venus Fire Protection Ltd.
f. Viking Corporation.

2. Standard: UL 260
3. Design: Differential-pressure type.
4. 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.

5. Air-Pressure Maintenance Device:
a. Basis-of-Design Product: Subject to compliance with requirements, provide Victaulic 

Series 757P or 757 or comparable product by one of the following:
1) AFAC Inc.
2) Reliable Automatic Sprinkler Co., Inc.
3) Tyco Fire & Building Products LP.
4) Venus Fire Protection Ltd.
5) Viking Corporation.

b. Standard: UL 260.
c. Type: Automatic device to maintain minimum air pressure in piping.
d. Include shutoff valves to permit servicing without shutting down sprinkler piping, 

bypass valve for quick filling, pressure regulator or switch to maintain pressure, 
strainer, pressure ratings with 14- to 60-psig adjustable range, and 175-psig outlet 
pressure.

6. Nitrogen Generation System:
a. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following:
1) Engineered Corrosion Solutions, Inc.
2) Potter, Inc.

b. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," 
published by FM Global, listing.

c. Motor Horsepower: Fractional.
d. Power: 120-V ac, 60 Hz, single phase.

2.07 SPRINKLER SPECIALTY PIPE FITTINGS
A. General Requirements for Dry-Pipe-System Fittings: UL listed for dry-pipe service.
B. Branch Outlet Fittings:

1. Basis-of-Design Product: Subject to compliance with requirements, provide Victaulic Style 
920 / 920N or comparable product by one of the following:
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a. Anvil International, Inc.
b. National Fittings, Inc.
c. Shurjoint Piping Products.
d. Tyco Fire & Building Products LP.

2. Standard: UL 213.
3. Pressure Rating: 175 psig minimum.
4. Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.
5. Type: Mechanical-T and -cross fittings.
6. Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.
7. Size: Of dimension to fit onto sprinkler main and with outlet connections as required to 

match connected branch piping.
8. Branch Outlets: Grooved, plain-end pipe, or threaded.

C. Flow Detection and Test Assemblies:
1. Basis-of-Design Product: Subject to compliance with requirements, provide Victaulic Series 

UTD or comparable product by one of the following:
a. AGF Manufacturing Inc.
b. Reliable Automatic Sprinkler Co., Inc.
c. Tyco Fire & Building Products LP.

2. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published 
by FM Global, listing.

3. Pressure Rating: 175 psig minimum.
4. Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test valve.
5. Size: Same as connected piping.
6. Inlet and Outlet: Threaded.

D. Branch Line Testers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Elkhart Brass Mfg. Company, Inc.
b. Fire-End & Croker Corporation.
c. Potter Roemer.

2. Standard: UL 199.
3. Pressure Rating: 175 psig minimum.
4. Body Material: Brass.
5. Size: Same as connected piping.
6. Inlet: Threaded.
7. Drain Outlet: Threaded and capped.
8. Branch Outlet: Threaded, for sprinkler.

E. Sprinkler Inspector's Test Fittings:
1. Basis-of-Design Product: Subject to compliance with requirements, provide Victaulic Series 

UTD or comparable product by one of the following:
a. AGF Manufacturing Inc.
b. Triple R Specialty.
c. Tyco Fire & Building Products LP.
d. Viking Corporation.

2. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published 
by FM Global, listing.

3. Pressure Rating: 175 psig minimum.
4. Body Material: Cast- or ductile-iron housing with sight glass.
5. Size: Same as connected piping.
6. Inlet and Outlet: Threaded.
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F. Adjustable Drop Nipples:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. CECA, LLC.
b. Corcoran Piping System Co.
c. Merit Manufacturing; a division of Anvil International, Inc.

2. Standard: UL 1474.
3. Pressure Rating: 250 psig minimum.
4. Body Material: Steel pipe with EPDM O-ring seals.
5. Size: Same as connected piping.
6. Length: Adjustable.
7. Inlet and Outlet: Threaded.

G. Flexible, Sprinkler Hose Fittings:
1. Basis-of-Design Product: Subject to compliance with requirements, provide Victaulic Vic-

Flex AH2 or AH2-CC or comparable product by one of the following:
a. Fivalco Inc.
b. FlexHead Industries, Inc.
c. Gateway Tubing, Inc.

2. Standard: UL 1474.
3. Type: Flexible hose for connection to sprinkler, and with bracket for connection to ceiling 

grid.
4. Pressure Rating: 175 psig minimum.
5. Size: Same as connected piping, for sprinkler.

2.08 SPRINKLERS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Reliable Automatic Sprinkler Co., Inc.
2. Victaulic Company.
3. Viking Corporation.

B. General Requirements:
1. Standard: UL's "Fire Protection Equipment Directory" listing or "Approval Guide," published 

by FM Global, listing.
2. Pressure Rating for Automatic Sprinklers: 175 psig minimum.

C. Automatic Sprinklers with Heat-Responsive Element:
1. Nonresidential Applications: UL 199.
2. Characteristics: Nominal 1/2-inch orifice with discharge coefficient K of 5.6, and for 

"Ordinary" temperature classification rating unless otherwise indicated or required by 
application.

D. Sprinkler Finishes:
1. Chrome plated.
2. Bronze.
3. Painted.

E. Special Coatings:
1. Wax.
2. Corrosion-resistant coating. Body shall be coated with a UL and FM approved anti-corrosion 

coating. Victaulic VC-250 or approved equal.
F. Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting 

applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with 
sprinklers.
1. Ceiling Mounting: Chrome-plated steel, two pieces, with 1-inch vertical adjustment.
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2. Sidewall Mounting: Chrome-plated steel, one piece, flat.
G. Sprinkler Guards:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Reliable Automatic Sprinkler Co., Inc.
b. Victaulic Company.
c. Viking Corporation.

2. Standard: UL 199.
3. Type: Wire cage with fastening device for attaching to sprinkler.

H. Escutcheons and guards shall be listed, supplied, and approved for use with the sprinkler by the 
sprinkler manufacturer.

I. Wrenches shall be provided by the sprinkler manufacturer that directly engage the wrench boss 
cast in the sprinkler body.

2.09 ALARM DEVICES
A. Alarm-device types shall match piping and equipment connections.
B. Electrically Operated Alarm Bell:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
a. Fire-Lite Alarms; a Honeywell company.
b. Notifier; a Honeywell company.
c. Potter Electric Signal Company.

2. Standard: UL 464.
3. Type: Vibrating, metal alarm bell.
4. Size: 8-inch minimum diameter.
5. Finish: Red-enamel factory finish, suitable for outdoor use.

C. Pressure Switches:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. AFAC Inc.
b. Barksdale, Inc.
c. Detroit Switch, Inc.
d. Potter Electric Signal Company.
e. United Electric Controls Co.
f. Viking Corporation.

2. Standard: UL 346.
3. Type: Electrically supervised water-flow switch with retard feature.
4. Components: Single-pole, double-throw switch with normally closed contacts.
5. Design Operation: Rising pressure signals water flow.

D. Valve Supervisory Switches:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following:
a. Fire-Lite Alarms; a Honeywell company.
b. Kennedy Valve; a division of McWane, Inc.
c. Potter Electric Signal Company.
d. Safe Signal.

2. Standard: UL 346.
3. Type: Electrically supervised.
4. Components: Single-pole, double-throw switch with normally closed contacts.
5. Design: Signals that controlled valve is in other than fully open position.
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2.10 PRESSURE GAGES
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. AMETEK, Inc.; U.S. Gauge Division.
2. Ashcroft, Inc.
3. Brecco Corporation.
4. WIKA Instrument Corporation.

B. Standard: UL 393.
C. Dial Size: 3-1/2- to 4-1/2-inch diameter.
D. Pressure Gage Range: 0 to 250 psig minimum.
E. Water System Piping Gage: Include "WATER" or "AIR/WATER" label on dial face.
F. Air System Piping Gage: Include "AIR" or "AIR/WATER" label on dial face.

PART 3 - EXECUTION
3.01 PREPARATION

A. Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system design 
calculations required in "Quality Assurance" Article.

B. Report test results promptly and in writing.
3.02 SERVICE-ENTRANCE PIPING

A. Connect sprinkler piping to water-service piping for service entrance to building. Comply with 
requirements in Division 21 Section "Facility Fire-Suppression Water-Service Piping" for exterior 
piping.

B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated at 
connection to water-service piping. Comply with requirements in Division 21 Section "Facility Fire-
Suppression Water-Service Piping" for backflow preventers.

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water service.
3.03 WATER-SUPPLY CONNECTIONS

A. Connect sprinkler piping to building's interior water-distribution piping. Comply with requirements in 
Division 22 Section "Domestic Water Piping" for interior piping.

B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated at 
connection to water-distribution piping.

C. Install shutoff valve, check valve, pressure gage, and drain at connection to water supply.
3.04 PIPING INSTALLATION

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location 
and arrangement of piping.  Install piping as indicated, as far as practical.
1. Deviations from approved working plans for piping require written approval from authorities 

having jurisdiction. File written approval with Architect before deviating from approved 
working plans.

B. Piping Standard: Comply with requirements in NFPA 13 for installation of sprinkler piping.
C. Install seismic restraints on piping. Comply with requirements in NFPA 13 for seismic-restraint 

device materials and installation.
D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in pipe 

sizes.
E. Install unions adjacent to each valve in pipes NPS 2 and smaller.
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F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having NPS 2-1/2 and larger end connections.

G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and 
sized and located according to NFPA 13.

H. Install sprinkler piping with drains for complete system drainage.
I. Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when 

sprinkler piping is connected to standpipes.
J. Connect nitrogen generator supply to dry-pipe sprinkler piping.
K. Connect nitrogen generation system to the following piping and wiring:

1. Pressure gages and controls.
2. Electrical power system.
3. Fire-alarm devices, including low-pressure alarm.

L. Install alarm devices in piping systems.
M. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with 

requirements in NFPA 13 for hanger materials.
N. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each 

standpipe. Include pressure gages with connection not less than NPS 1/4 and with soft metal 
seated globe valve, arranged for draining pipe between gage and valve. Install gages to permit 
removal and install where they will not be subject to freezing.

O. Drain dry-pipe sprinkler piping.
P. Pressurize and check dry-pipe sprinkler system piping and air-pressure maintenance devices.
Q. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements 

for escutcheons specified in Division 21 Section "Escutcheons for Fire-Suppression Piping."
3.05 JOINT CONSTRUCTION

A. Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings that 
have finish and pressure ratings same as or higher than system's pressure rating for aboveground 
applications unless otherwise indicated.

B. Install unions adjacent to each valve in pipes NPS 2 and smaller.
C. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 

equipment having NPS 2-1/2 and larger end connections.
D. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
E. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 

assembly.
F. Flanged Joints: Select appropriate gasket material in size, type, and thickness suitable for water 

service. Join flanges with gasket and bolts according to ASME B31.9.
G. 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.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged.
H. Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to 

AWWA C606 in accordance with the manufacturer’s latest published instructions. Assemble 
coupling with housing, gasket, lubricant, and bolts. Join steel pipe and grooved-end fittings 
according to AWWA C606 for steel-pipe joints. 
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3.06 VALVE AND SPECIALTIES INSTALLATION
A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and 

specialties according to NFPA 13 and authorities having jurisdiction.
B. Install listed fire-protection shutoff valves supervised open, located to control sources of water 

supply except from fire-department connections. Install permanent identification signs indicating 
portion of system controlled by each valve.

C. Install check valve in each water-supply connection. Install backflow preventers instead of check 
valves in potable-water-supply sources.

D. Specialty Valves:
1. General Requirements: Install in vertical position for proper direction of flow, in main supply 

to system.
2. Dry-Pipe Valves: Install trim sets for air supply, drain, priming level, alarm connections, ball 

drip valves, pressure gages, priming chamber attachment, and fill-line attachment.
a. Install air compressor and compressed-air supply piping.
b. Air-Pressure Maintenance Device: Install shutoff valves to permit servicing without 

shutting down sprinkler system; bypass valve for quick system filling; pressure 
regulator or switch to maintain system pressure; strainer; pressure ratings with 14- to 
60-psig adjustable range; and 175-psig maximum inlet pressure.

c. Install compressed-air supply piping from building's compressed-air piping system.
3.07 SPRINKLER INSTALLATION

A. Install sprinklers in suspended ceilings in center of narrow dimension of acoustical ceiling panels.
B. Install dry-type sprinklers with water supply from heated space. Do not install pendent or sidewall, 

wet-type sprinklers in areas subject to freezing.
C. Do not install sprinklers that have been dropped, damaged, show a visible loss of fluid, or a 

cracked bulb.
D. The sprinkler bulb protector shall be removable by hand, without tools or devices that may damage 

the bulb.
3.08 IDENTIFICATION

A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13.
B. Identify system components, wiring, cabling, and terminals. Comply with requirements for 

identification specified in Division 26 Section "Identification for Electrical Systems."
3.09 FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Tests and Inspections:

1. Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest until 
no leaks exist.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment.

3. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" 
Chapter.

4. Energize circuits to electrical equipment and devices.
5. Start and run nitrogen generator systems.
6. Coordinate with fire-alarm tests. Operate as required.

C. Sprinkler piping system will be considered defective if it does not pass tests and inspections.
D. Prepare test and inspection reports.
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3.10 CLEANING
A. Clean dirt and debris from sprinklers.
B. Remove and replace sprinklers with paint other than factory finish.

3.11 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain specialty valves, including nitrogen generation system.
3.12 PIPING SCHEDULE

A. Sprinkler specialty fittings may be used, downstream of control valves, instead of specified fittings.
B. Standard-pressure, dry-pipe sprinkler system, NPS 2 and smaller, shall be one of the following:

1. Standard-weight Schedule 40, black-steel pipe with threaded ends; gray-iron threaded 
fittings; and threaded joints.

2. Standard-weight Schedule 40, black-steel pipe with cut-grooved ends; grooved-end fittings 
for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

C. Standard-pressure, dry-pipe sprinkler system, NPS 2-1/2 to NPS 4, shall be one of the following:
1. Standard-weight Schedule 40, black-steel pipe with cut-grooved ends; grooved-end fittings 

for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.
D. Standard-pressure, dry-pipe sprinkler system, NPS 5 and NPS 6, shall be one of the following:

1. Standard-weight Schedule 40, black-steel pipe with cut-grooved ends; grooved-end fittings 
for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

3.13 SPRINKLER SCHEDULE
A. Use sprinkler types in subparagraphs below for the following applications:

1. Rooms without Ceilings: Upright sprinklers.
2. Rooms with Suspended Ceilings: Dry recessed sprinklers.
3. Wall Mounting: Dry sidewall sprinklers.
4. Spaces Subject to Freezing: Upright sprinklers, Dry recessed sprinklers, Dry sidewall 

sprinklers.
B. Provide sprinkler types in subparagraphs below with finishes indicated.

1. Recessed Sprinklers: Bright chrome, with bright chrome escutcheon.
2. Upright, and Sidewall Sprinklers: Chrome plated in finished spaces exposed to view; rough 

bronze in unfinished spaces not exposed to view; wax coated where exposed to acids, 
chemicals, or other corrosive fumes.

END OF SECTION
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SECTION 22 01 00
BASIC PLUMBING REQUIREMENTS

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Specification Sections, apply to this and the other sections of Division 22.

1.02 SUMMARY
A. This Section includes general administrative and procedural requirements for plumbing 

installations. The following administrative and procedural requirements are included in this 
Section to expand the requirements specified in Division 01:
1. Submittals.
2. Material and Equipment Selection.
3. Coordination drawings.
4. Record documents.
5. Maintenance manuals.

1.03 REFERENCED STANDARDS
A. International Plumbing Code 2018 (IPC)
B. American Society of Heating, Refrigerating and Air-Conditioning Engineers. Guideline 4-2008 

Preparation of Operating and Maintenance Documentation for Building Systems. Atlanta, 
GA: ASHRAE, 2008.

C. ASHRAE Standard 90.1, Energy Efficiency Design of New Buildings Except Low-Rise Residential 
Buildings.

1.04 CONTRACTOR’S SUBMITTAL REVIEW RESPONSIBILITIES
A. General: Submittals are not requested for all products covered in the specifications. Submit only 

the data requested under the submittals portion of each specification section or where indicated 
in a Submittal Log, if included within Division 01. Un-requested submittals will not be processed, 
reviewed or returned and the contractor will be notified that the submittal will not be reviewed by 
the engineer of record.  
1. Non-requirement of submittals, when so noted, is not to be construed as an allowance for 

substitutions and does not relieve the contractor from full compliance with the plans and 
specifications. 

2. Any deviation from specified items is considered a substitution. If the contractor desires to 
use other than specified items, then a formal request for substitution must be submitted 
prior to bid date (no exceptions), in accordance with the procedures and time limitations 
set forth in Division 01. Where not defined in Division 01, requests for substitutions shall 
be submitted no less than ten (10) working days prior to bid date. Review of substitution 
requests by the Engineer shall be done at the expense of the contractor. Charges for this 
substitution review shall be calculated based on the Engineer’s standard hourly rates, as 
defined in their contract with the Owner.

B. It is the responsibility of the Contractor to ensure that all submittals have been reviewed for total 
completeness and accuracy as to the requirements of the specifications and drawings before 
being submitted to the Engineer for review. 
1. One comprehensive submittal shall be provided for each individual specification section. 

All required submittal information called for in each individual specification section shall be 
included in the submittal.

2. The Engineer of Record shall not be responsible for informing the contractor on items that 
have not been included and are necessary for a complete review of the required submittal 
information for a specification section. 
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3. The Engineer of Record shall have the option of returning any submittal, unmarked, if all 
required documentation called for in the specifications has not been provided in the 
submittal. 

4. The Engineer of Record shall review each submittal no more than two (2) times and return 
to the contractor with the appropriate disposition. 

5. If the Engineer of Record is required to review a submittal a second time, it shall be limited 
to review of the changed information, clearly highlighted by the submitter, and/or 
confirmation of documentation only and it shall be returned to the contractor with the 
appropriate disposition. 

6. If the submittal is required to be reviewed a third time, it shall be done at the expense of 
the contractor. Charges for this additional submittal review shall be calculated based on 
the Engineer’s standard hourly rates, as defined in their contract with the Owner. 

C. Operation and Maintenance Manuals: All items required for insertion into each Operation and 
Maintenance (O&M) Manual are called out in the submittals portion of each specification section 
or in a Submittal Log, if included within Division 01. It is the responsibility of the Contractor to 
ensure that the O&M submittal has been reviewed and includes all the requirements of the 
specifications. The Engineer of Record shall review the submittal for the Operation and 
Maintenance Manual one (1) time and return to the contractor with the appropriate disposition. 
1. If the submittal is required to be reviewed a second time, it shall be done at the expense of 

the contractor. Charges for this additional submittal review shall be calculated based on 
the Engineer’s standard hourly rates, as defined in their contract with the Owner. 

2. Submittals for the Operation and Maintenance Manual must be original documentation.  
3. Photo copies of marked up Operations and Maintenance submittals are not acceptable. 

D. Refer to Division 01 and each individual Division 22 Section for additional submittal requirements.
E. Prepare maintenance manuals in accordance with Division 01. In addition to the requirements 

specified in Division 01, include the following information for equipment items:
1. Description of function, normal operating characteristics and limitations, performance 

curves, engineering data and tests, and complete nomenclature and commercial numbers 
of replacement parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, and routine and 
normal operating instructions; regulation, control, stopping, shutdown, and emergency 
instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting; 
disassembly, repair, and reassembly; aligning and adjusting instructions.

4. Servicing instructions and lubrication charts and schedules.
5. Facsimiles or photo copies are not allowed as submittals for operating and maintenance 

manuals. Submittals for operating and maintenance manuals must be on original 
manufacturer printed stock.

F. Comply with each individual Division 22 Section for additional submittal requirements.
G. Electronic Media and Files:

1. Electronic media files of the contract drawings in AutoCAD or PDF format and copies of 
the specifications in PDF format may be requested.

2. Complete and return a signed “Electronic File Transmittal” form provided by Introba upon 
request for electronic media, 

3. Obtain approval from the appropriate Design Professional for use of their part of the 
documents if the information requested includes information prepared by other than 
Introba.

4. The electronic contract documents may be used for preparation of shop drawings and 
record drawings only. The information may not be used in whole or in part for any other 
project.
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5. The drawings prepared by Introba for bidding purposes may not be used directly for 
raceway layout drawings or coordination drawings.

6. The use of these documents does not allow relief from the responsibility for coordination 
of work with other trades and verification of space available for the installation.

7. The information is provided to expedite the project with no guarantee by Introba as to the 
accuracy or correctness of the information provided. Introba accepts no responsibility or 
liability for the use of the provided information.

1.05 MATERIAL AND EQUIPMENT SELECTION
A. Product Options: The specification of each item of major mechanical equipment required for the 

project may include a list of manufacturers, with one “basis of design” manufacturer, type, and 
model identified by virtue of their listing in the equipment schedule on the Drawings. Where 
several manufacturers in addition to the “basis of design” manufacturer are listed in the 
specifications, it shall be understood that the words “or approved equal by” are implied to precede 
each of the other manufacturer’s names.
1. The manufacturers other than the “basis of design” may be furnished at the contractor’s 

option in lieu of the “basis of design” product, provided that the selected manufacturer’s 
product is equal in all material and functional respects. In addition to submittal requirements 
that may be specified in this section, submit a line-by-line written verification of the 
applicable specification section(s) identifying compliance with or variations from the 
specified features, materials, performance, capacities, weight, size, durability, energy 
consumption and efficiency, warranty, and visual impact (if exposed to view by other than 
maintenance persons). The burden of proof of manufacturer/product equality is on the 
contractor.

2. Where a product is not scheduled on the drawings and, therefore, where no “basis of 
design” is indicated, selection among all of the listed manufacturers and products is at the 
contractor’s option, subject to the requirements of the Contract Documents.

3. Products of manufacturers not listed in the Contract Documents are considered 
Substitutions and are not permitted, except as provided under the General and 
Supplementary Conditions and Division 01 Specifications. Full compliance with Division 01 
section “Product Substitutions” is mandatory for acceptance of products or manufacturers 
not listed.

B. Listing of a manufacturer does not imply approval of that manufacturer’s standard product or 
products. Rather, listing of a manufacturer indicates only a general acceptance of that 
manufacturer’s name and reputation. Final approval is subject to full compliance with these 
Contract Documents.

C. Model numbers identified on the Drawings notwithstanding, all equipment must comply with the 
requirements of these Contract Documents. Do not assume that a manufacturer’s standard 
product is acceptable as is. For example, one or more custom modifications, custom colors or 
finishes, manufacturer’s options, and/or accessories may be required to meet the specified 
requirements.

D. Where drawings indicate sizes, profiles, connections, and dimensional requirements of material 
and equipment, these are based on the “basis of design” manufacturer, type and model indicated. 
In the event that equipment of power, dimensions, capacities, layout, connections, and/or ratings 
differing from the “basis of design” are selected by the contractor and approved by the Owner’s 
representative, any necessary adjustments are the contractor’s responsibility. All connecting 
mechanical and electrical services, circuit breakers, conduit, motors, bases, pipe and duct sizes, 
pipe and duct layout, and the like shall be adjusted by the contractor to suit the equipment 
provided. No additional costs will be approved for these changes. Should revisions to the design 
because of contractor’s selection of manufacturer, type, or model other than the “basis of design” 
require additional review and/or redesign by an Architect or Engineer, the contractor shall 
reimburse the Owner for Owner’s added professional fee expenses.
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E. Where two or more materials are listed in the “Part 2 – Products” subsection of any Division 22 
section, do not assume that the selection of materials is the contractor’s option. Refer to “Part 3 
– Execution” subsection of that same Division 22 section for an explanation of which specific 
material(s) shall be used for which specific application(s). For example, Part 2 may list several 
types and grades of piping, and Part 3 will describe which type and grade of pipe to use for a 
given application. 

PART 2 - PRODUCTS (NOT APPLICABLE)
PART 3 - EXECUTION
3.01 GENERAL INSTALLATION

A. Protect stored on-site or installed absorptive materials from moisture damage. Materials directly 
exposed to moisture via precipitation, water leaks, or condensation shall be removed from the 
jobsite and replaced.

END OF SECTION
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SECTION 22 05 00
BASIC PLUMBING MATERIALS AND METHODS

PART 1 - GENERAL
1.01 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 13 05 41 “Seismic Restraints” and Section 22 01 00 “Basic Plumbing Requirements” 
apply to the work of this Section as if fully repeated herein.

1.02 SUMMARY
A. This Section includes the following basic plumbing materials and methods to complement other 

Division 22 Sections:
1. Materials and installation instructions common to plumbing systems.
2. Pipe joining materials and methods.
3. Dielectric fittings.
4. Flexible pipe connectors.
5. Plumbing sleeve seals.
6. Pipe sleeves.
7. Escutcheons.
8. Penetration firestopping of fire-resistance-rated assemblies and/or smoke barriers by 

plumbing piping or conduit.
9. Labeling and identifying plumbing systems and equipment.
10. Non-shrink grout for equipment installations.
11. Painting and finishing of plumbing work.
12. Concrete base construction requirements.
13. Coordination with Structural work.
14. Field-fabricated equipment supports.
15. Selective Demolition.
16. Cutting and patching.

B. Pipe and pipe fitting materials are specified in individual Division 22 piping system Sections.
1.03 DEFINITIONS

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, 
pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawl spaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied 
spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 
temperatures and weather conditions. Examples include rooftop locations.

D. Concealed, Interior Installations: Concealed from view and protected from physical contact by 
building occupants. Examples include above ceilings and in duct shafts.

E. Concealed, Exterior 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.

F. The following abbreviations are used throughout Division 22 Specification Sections:
1. ABS: Acrylonitrile-butadiene-styrene plastic.
2. CPVC: Chlorinated polyvinyl chloride plastic.
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3. CR: Chlorosulfonated polyethylene synthetic rubber.
4. EPDM: Ethylene propylene diene terpolymer rubber.
5. NBR: Acrylonitrile-butadiene rubber.
6. NP: Nylon plastic.
7. PE: Polyethylene plastic.
8. PVC: Polyvinyl chloride plastic.

1.04 SUBMITTALS
A. Product Data: For dielectric fittings, transition couplings, flexible pipe connectors, plumbing sleeve 

seals, escutcheons, and identification materials and devices.
B. Shop Drawings: Detail fabrication and installation for supports and anchorage for plumbing 

materials and equipment.
C. Coordination Drawings: For access panel and door locations.

1.05 QUALITY ASSURANCE
A. Welding: Qualify welding processes and operators for structural steel according to AWS D1.1 

“Structural Welding Code – Steel.” 
B. Welding: Qualify welding processes and operators for piping according to ASME “Boiler and 

Pressure Vessel Code,” Section IX, “Welding and Brazing Qualifications.”
1. Comply with provisions of ASME B31 Series “Code for Pressure Piping.”
2. Certify that each welder has passed AWS qualification tests for the welding processes 

involved and that certification is current.
3. Contactor shall retain all welding certificates on file and produce them for review upon 

request by the Owner and/or Owner’s representative.
1.06 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 prevent entrance of dirt, debris, and 
moisture.

B. Protect stored pipes and tubes from moisture and dirt. Elevate above grade. Do not exceed 
structural capacity of floor or roof, if stored thereupon.

C. Protect flanges, fittings, and piping specialties from moisture and dirt.
D. Store plastic pipes protected from direct sunlight. Support to prevent sagging and bending.
E. Deliver products to the project properly identified with names, model numbers, types, grades, 

compliance labels, and other information needed for identification.
1.07 SEQUENCING AND SCHEDULING

A. Coordinate plumbing equipment installation with other building components.
B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of 

construction to allow for plumbing installations.
C. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete 

and other structural components, as they are constructed.
D. Sequence, coordinate, and integrate installations of plumbing materials and equipment for 

efficient flow of the Work. Coordinate installation of large equipment requiring positioning before 
closing in building.

E. Coordinate connection of plumbing systems with exterior underground and overhead utilities and 
services. Comply with requirements of governing regulations, franchised service companies, and 
controlling agencies.
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F. Coordinate requirements for access panels and doors if plumbing items requiring access are 
concealed behind finished surfaces. Access panels and doors are specified in Division 08 Section 
“Access Doors and Panels.”

G. Coordinate installation of identifying devices after completing covering and painting, if devices are 
applied to surfaces. Install identifying devices before installing acoustical ceilings and similar 
concealment.

H. Coordinate connection of electrical services.
PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Transition Couplings:

a. Dresser Industries, Inc. 
b. or approved equal.

2. Dielectric Fittings:
a. Eclipse, Inc.; Rockford-Eclipse Div.
b. Grinnell Corp.; Grinnell Supply Sales Co.
c. Watts Industries, Inc.; Water Products Div.
d. Zurn Industries, Inc.; Wilkins Div.

3. Flexible Pipe Connectors:
a. Flexicraft Industries, Inc.
b. Hyspan Precision Products, Inc.
c. Mason Industries, Inc.
d. The Metraflex Company
e. Proco Products, Inc.

4. Plumbing Sleeve Seals:
a. Advanced Products and Systems, Inc./Innerlynx
b. The Metraflex Company
c. Thunderline/Link-Seal.

5. Identifying Devices and Labels:
a. Brady USA, Inc., Signmark Div.
b. Brimar Industries, Inc.
c. Kolbi Industries, Inc.
d. Panduit Corp.
e. Seton Name Plate Co.

2.02 PIPE AND PIPE FITTINGS
A. Refer to individual Division 22 piping Sections for pipe and fitting materials and joining methods.

2.03 JOINING MATERIALS
A. Refer to individual Division 22 piping Sections for joining materials.
B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.
C. Pipe-Flange Joining Gaskets: ASME B16.21, EPDM, flat, asbestos-free, 1/8-inch (3.2-mm) 

thickness, unless noted otherwise.
1. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
2. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

D. Pipe-Flange Joining Bolts and Nuts: ASME B18.2.1 bolts with ASME B18.2.2 nuts, carbon steel, 
unless otherwise indicated. 
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1. Bolts and nuts shall be Type 304 or Type 316 stainless steel, if installed on stainless steel 
piping, and matching the grade of stainless-steel piping.

2. Bolts and nuts shall be Type 304 stainless steel if installed on uninsulated piping located 
outdoors.

3. Bolts and nuts shall be Type 316 stainless steel if installed on uninsulated direct-bury 
piping.

E. Solder Filler Metals: ASTM B32 lead-free alloys. Include water-flushable flux according to ASTM 
B813.

F. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 
brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, 
unless otherwise indicated.

G. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded.

H. Solvent Cements: Manufacturer’s standard solvent cements for the following:
1. ABS Piping: ASTM D2235.
2. CPVC Piping: ASTM F493.
3. PVC Piping: ASTM D2564. Include primer according to ASTM F656.
4. PVC to ABS Piping Transition: ASTM D3138.

I. Plastic Pipe Seals: ASTM F477, elastomeric gasket.
J. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts: AWWA C110, rubber gasket, carbon-steel 

bolts and nuts unless noted otherwise.
1. Bolts and nuts shall be Type 304 stainless steel if installed on uninsulated piping located 

outdoors.
2. Bolts and nuts shall be Type 316 stainless steel if installed on uninsulated direct-bury 

piping.
2.04 DIELECTRIC FITTINGS

A. General: Assembly or fitting with insulating material isolating joined dissimilar metals, to prevent 
galvanic action and stop corrosion.

B. Description: Combination of copper alloy and ferrous, threaded, solder, plain, and weld-neck end 
types and matching piping system materials.

C. Insulating Material: Suitable for system fluid, pressure, and temperature.
D. Dielectric Unions: Factory-fabricated, union assembly, for 250-psig (1725-kPa) minimum working 

pressure at 180ºF (82 C).
E. Dielectric-Flange Insulation Kits: Field-assembled, companion-flange assembly, full-face or ring 

type. Components include neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, 
phenolic washers, and steel backing washers. Provide separate companion flanges and steel 
bolts and nuts for 150- or 300-psig (1035- or 2070-kPa) minimum working pressure as required 
to suit system pressures.

F. Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining; 
plain, threaded, or grooved ends; and 300-psig (2070-kPa) minimum working pressure at 225ºF 
(107ºC).

2.05 FLEXIBLE PIPE CONNECTORS
A. General: Fabricated from materials suitable for system fluid and that will provide equipment-pipe 

connections.
B. Flexible Pipe Connectors for Copper Piping: Corrugated bronze inner tubing covered with 

interwoven bronze wire braid. Include copper-tube ends, brazed to hose.
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C. Flexible Pipe Connectors for Steel Piping: Corrugated stainless steel inner tubing covered with 
interwoven stainless-steel wire braid. 

D. Performance Rating Requirements: 
1. Misalignment: Rated for ¾-inch (20-mm) permanent lateral offset.
2. Length: As needed to allow offset rating above, but not less than 9-inches (230 mm).
3. Design Working Pressure: 150 psig (1035 kPa) at 300°F (149°C).

E. Schedule of End Connections:
1. 2-Inch NPS (DN50) and Smaller, Copper Pipe: Copper tube end connections suitable for 

soldering to adjacent piping; except that brazed end connections are required for 
refrigerant service.

2. 2-Inch NPS (DN50) and Smaller, Steel Pipe: Threaded-end carbon steel nipples welded to 
hose; except that stainless-steel ends are required for natural gas service or where mated 
to stainless steel piping.

3. 2½-Inch NPS (DN65) and Larger: Carbon-steel flanged end connections welded to hose 
and drilled to meet ANSI Class 150; except that stainless-steel flanged end connections 
are required for natural gas service or where mated to stainless steel piping.

F. Flexible pipe connectors specified herein are for use at the piping connection to a piece of 
plumbing equipment, including but not limited to pumps. These are not acceptable for use where 
“expansion joints” or “pipe expansion fittings” are called out. Refer to Division 22 Section “Pipe 
Expansion Fittings” for pipe expansion joints or pipe expansion fittings.

2.06 MODULAR SLEEVE SEALS
A. Description: Modular design, with interlocking rubber links shaped to continuously fill annular 

space between pipe and sleeve. Include connecting bolts and pressure plates.
B. Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include type and number 

required for pipe material and size of pipe.
C. Pressure Plates: Stainless steel. Include two for each sealing element.
D. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to sealing 

elements. Include one for each sealing element.
E. Minimum Temperature Rating: -40°F to +210°F (-40°C to +99°C).

2.07 PIPE SLEEVES
A. The following sleeve materials are for wall, floor, slab, and roof penetrations.
B. Steel Pipe: ASTM A53, Type E, Grade A, Schedule 40, galvanized, plain ends.
C. Cast Iron: Cast or fabricated “wall pipe” equivalent to ductile-iron pressure pipe, with plain ends 

and integral waterstop, unless otherwise indicated.
D. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include 

clamping ring and bolts and nuts for membrane flashing.
1. Underdeck Clamp: Clamping ring with setscrews.

E. PE: Manufactured, reusable, tapered, cup shaped, smooth outer surface, with nailing flange for 
attaching to wooden forms.

F. Contractor’s Option: Pre-engineered, UL-listed fire-resistance rated and watertight cast-in-place 
floor sleeving systems meeting the following specifications will be acceptable in lieu of traditional 
floor sleeves with field-installed firestop, at contractor’s option.
1. Description: Cast-in-place, factory-assembled, one-piece watertight firestop device for use 

in concrete floors formed with wood and/or steel decking to protect penetrating objects 
from expansion and contraction of concrete, thermal and seismic movement, and the 
passage of air, smoke, fire, and hot gasses.
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2. Manufacturer: Subject to compliance with requirements, provide HydroflameTM sleeving 
system by Hubbard Enterprises / Holdrite; or approved equal.

3. Include an outer sleeve lined with an intumescent strip; and a radial extended flange 
attached to one end of the sleeve for fastening to concrete formwork; or wide outside wings 
attached to one end of the sleeve for fastening to metal deck concrete formwork and span 
deck corrugations.

4. Include a waterstop gasket and mid-body seal consisting of one to three concentric raised 
rings for embedment and sealing to the concrete slab. For applications involving a 
corrugated deck, also include a cone attached to the base for extending the device through 
the metal deck.

5. Product shall provide a two-hour fire-resistance rated assembly when tested according to 
ASTM E814 or ANSI/UL 1479.

2.08 ESCUTCHEONS
A. General: Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit 

around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated 

finish.
C. One-Piece, Stamped-Steel Type: With spring clips and chrome-plated finish.
D. Split-Plate, Stamped-Steel Type: With concealed hinge, spring clips, and chrome-plated finish.
E. One-Piece, Floor-Plate Type: Cast-iron floor plate.
F. Split-Casting, Floor-Plate Type: Cast brass with concealed hinge and set screw.

2.09 IDENTIFYING DEVICES AND LABELS
A. General: Manufacturer’s standard products of categories and types required for each application 

as referenced in other Division 22 Sections. If more than one type is specified for application, 
selection is installer’s option, but provide one selection for each product category.

B. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles of 
identification devices.

C. Equipment Nameplates: Metal nameplate with operational data engraved or stamped; 
permanently fastened to equipment; furnished and factory-installed by original equipment 
manufacturer.
1. Data: Manufacturer, product name, model number, serial number, capacity, operating and 

power characteristics, labels of tested compliances, and similar essential data.
2. Location: Accessible and visible location.

D. Pressure-Sensitive Pipe Markers: Manufacturer’s standard preprinted, permanent adhesive, 
color-coded, pressure-sensitive vinyl, complying with ASME A13.1.
1. Nomenclature: Domestic Cold Water, Domestic Hot Water, Domestic Hot Water Return, 

Natural Gas, etc. as required per service. Match name to the name given on Drawings (full 
names, not abbreviations).

2. Color: Per ASME A13.1 Standard per service, unless noted otherwise.
3. Flow Direction: Indicate flow direction via arrows on each label.

E. Engraved Plastic-Laminate Signs: ASTM D709, Type I, cellulose, paper-base, phenolic-resin-
laminate engraving stock; Grade ES-2, black surface, black phenolic core, with white melamine 
subcore, unless otherwise indicated.
1. Fabricate in sizes required for message.
2. Engraved with engraver’s standard letter style, of sizes and with wording to match 

equipment identification.
3. Punch for mechanical fastening.
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4. Thickness: 1/16-inch (1.6 mm), for units up to 20 sq. in. (130 sq. cm) or 8 inches (200 mm) 
long; 1/8-inch (3.2 mm) for larger units.

5. Fasteners: Self-tapping stainless-steel screws or contact-type permanent adhesive.
F. Valve Tags: Photo-anodized barcode tags with ¼-inch (6-mm) letters and numbers. Include 5/32-

inch (4-mm) hole for fastener.
1. Material: 0.032-inch (0.8-mm) thick anodized aluminum.
2. Color: Silver background with black characters.
3. Printed Nomenclature: Piping system abbreviation and sequenced number; e.g., HW-23 

for domestic hot water supply valve #23; HWR-12 for domestic hot water return valve #12. 
4. Barcode: Two-dimensional Data Matrix ECC 200 barcode symbology. Prior to 

manufacture, obtain valve tag information from owner’s property manager for encoding into 
the barcode. Include valve number, piping system, system abbreviation, location of valve 
(room or space), normal-operating position (open, closed, or modulating), and variations 
for identification. Mark valves for emergency shutoff and similar special uses.

G. Valve Tag Fasteners: Brass, wire-link chain or stainless steel beaded chain.
H. Lettering and Graphics: Coordinate names, abbreviations, and other designations used in 

plumbing identification, with corresponding designations indicated. Use numbers, lettering, and 
wording indicated for proper identification and operation/maintenance of plumbing systems and 
equipment.
1. Multiple Systems: If multiple systems of same generic name are indicated, provide 

identification that indicates individual system number and service such as “Domestic Water 
Heater DWH1,” “Hot Water Recirculation Pump HWRP1,” or “Standpipe F12.”

2.10 CONCRETE AND GROUT
A. Concrete: For all minor concrete work required for plumbing installations, such as concrete 

equipment bases and supports, refer to Division 03 Sections for specification of cast-in-place 
concrete and reinforcing materials, whose requirements apply to the work of Division 22 as if fully 
reproduced herein.

2.11 PAINTING AND FINISHING
A. For all painting and finishing work required for plumbing installations, as described in Part 3 of 

this Section and/or on the Drawings, refer to Division 09 Sections for specification of paint and 
finishing materials, whose requirements apply to the work of Division 22 as if fully reproduced 
herein.

PART 3 - EXECUTION
3.01 GENERAL PLUMBING INSTALLATION REQUIREMENTS

A. Verify all dimensions by field measurements.
B. Where mounting heights are not detailed or dimensioned, install systems, materials, and 

equipment to provide the maximum headroom possible.
C. Install systems, materials, and equipment to conform with approved submittal data, including 

coordination drawings, to greatest extent possible. Conform to arrangements indicated by the 
Contract Documents, recognizing that portions of the Work are shown only in diagrammatic form. 
Where coordination requirements conflict with individual system requirements, refer conflict to 
the Architect.

D. Install systems, materials, and equipment level and plumb, parallel and perpendicular to other 
building systems and components, where installed exposed in finished spaces.

E. Install plumbing equipment to facilitate servicing, maintenance, and repair or replacement of 
equipment components. As much as practical, connect equipment for ease of disconnecting, with 
minimum of interference with other installations. Extend grease fittings to an accessible location.
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F. Install systems, materials, and equipment giving right-of-way priority to systems required to be 
installed at a specified slope.

3.02 PIPE-PENETRATION INSTALLATION REQUIREMENTS
A. Install escutcheons for new piping penetrations of walls, ceilings, and floors according to the 

following:
1. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
2. Chrome-Plated Piping: One-piece, cast-brass type with polished chrome-plated finish.
3. Insulated Piping: One-piece, stamped-steel type with spring clips.
4. Uninsulated Piping in Finished Spaces: One-piece, cast-brass type with polished chrome-

plated finish.
5. Uninsulated Piping in Unfinished Spaces: One-piece, cast-brass type.
6. Uninsulated Piping at Floor Penetrations in Equipment Rooms: One-piece, floor-plate type.

B. Install escutcheons for existing piping penetrations of new walls, ceilings, and floors. Match type, 
material, and finish as specified for new piping, except that split-casting or split-plate type will be 
accepted in lieu of one-piece.

C. Install sleeves for pipes passing through concrete and masonry walls, and concrete floor and roof 
slabs.

D. Cut sleeves to length for mounting flush with both surfaces. Exception: Extend sleeves installed 
in floors of mechanical/plumbing equipment areas or other wet areas 2 inches (50 mm) above 
finished floor level. Extend cast-iron sleeve fittings below floor slab as required to secure clamping 
ring if ring is specified.

E. Fire-Resistance Rated, Cast-in-Place Sleeve Installation: Select sleeve size based on size and 
type of pipe and thickness of the floor. Position and secure sleeve to concrete form using nails 
or staples. Place concrete, and finish even with top of sleeve. Install in complete and strict 
accordance with manufacturer’s UL-listed installation instructions.

F. Build sleeves into new walls and slabs as work progresses.
G. Install sleeves large enough to provide ¼-inch (6.4-mm) annular clear space between sleeve and 

pipe or pipe insulation. Use the following sleeve materials:
1. Steel Pipe Sleeves: For pipes smaller than 6-inch NPS (DN150).
2. Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing. Secure 

flashing between clamping flanges. Install section of cast-iron soil pipe to extend sleeve to 
2 inches (50 mm) above finished floor level. Refer to Division 07 Section “Flashing and 
Sheet Metal” for flashing.

3. Seal space outside of sleeve fittings with non-shrink, nonmetallic grout.
H. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe 

insulation, using elastomeric joint sealants. Refer to Division 07 Section “Joint Sealants” for 
materials. Use Type S, Grade NS, Class 25, Use O, neutral-curing silicone sealant, unless 
otherwise indicated.

I. Aboveground, Exterior-Wall, Pipe Penetrations: Seal penetrations using sleeves and mechanical 
sleeve seals. Size sleeve for 1-inch (25-mm) annular clear space between pipe and sleeve for 
installing mechanical sleeve seals.
1. Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter.
2. Install cast-iron “wall pipes” for sleeves 6 inches (150 mm) in diameter and larger.
3. Assemble and install mechanical sleeve seals according to manufacturer’s written 

instructions. Tighten bolts that cause rubber-sealing elements to expand and make 
watertight seal.
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J. Underground, Exterior-Wall, Pipe Penetrations: Install cast-iron “wall pipes” for sleeves. Seal pipe 
penetrations using mechanical sleeve seals. Size sleeve for 1-inch (25-mm) annular clear space 
between pipe and sleeve for installing mechanical sleeve seals. Assemble and install mechanical 
sleeve seals according to manufacturer’s written instructions. Tighten bolts that cause rubber-
sealing elements to expand and make watertight seal.

K. Sleeves are not required for core-drilled holes.
L. Permanent sleeves are not required for holes formed by PE removable sleeves.
M. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at 

pipe penetrations. Seal pipe penetrations with firestopping materials. Refer to Division 07 Section 
“Penetration Firestopping” for materials.

3.03 EQUIPMENT INSTALLATION REQUIREMENTS
A. Verify final locations for rough-ins with field measurements and with the requirements of the actual 

equipment to be connected.
B. Refer to equipment specifications in Division 22 and Division 26 for rough-in requirements.
C. Install equipment to provide maximum possible headroom, if mounting heights are not indicated.
D. Install equipment according to approved submittal data. Portions of the Work are shown only in 

diagrammatic form. Refer conflicts to Architect.
E. Install equipment level and plumb, parallel and perpendicular to other building systems and 

components in exposed interior spaces, unless otherwise indicated.
F. Positive attachment and anchorage of all equipment to the structure or floor is required. Do not 

rely on friction or gravity as a means of attachment.
G. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of 

components. Connect equipment for ease of disconnecting, with minimum interference to other 
installations. Extend grease fittings to accessible locations.

H. Install equipment giving right of way to piping installed at required slope.
I. Install flexible pipe connectors at the following locations. Install on equipment side of shutoff 

valves.
1. Inlet and outlet of each pump.
2. Where indicated elsewhere in these specifications.
3. Where detailed on the Drawings.

J. Support for Suspended Equipment: As specified in Division 22 Section “Hangers and Supports.”
3.04 LABELING AND IDENTIFYING

A. Piping Systems: Install pipe markers on each system. Include arrows showing normal direction 
of flow. Use plastic markers, with application systems. Install on insulation segment if required 
for hot, uninsulated piping.

B. Locate pipe markers as follows if piping is exposed in finished spaces, machine rooms, and 
accessible maintenance spaces, such as shafts, tunnels, plenums, and exterior non-concealed 
locations:
1. Near each valve and control device.
2. Near each branch, excluding short takeoffs for fixtures and terminal units. Mark each pipe 

at branch, if flow pattern is not obvious.
3. Near locations where pipes pass through walls, floors, ceilings, or enter non-accessible 

enclosures.
4. At access doors, manholes, and similar access points that permit view of concealed piping.
5. Near major equipment items and other points of origination and termination.
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6. Spaced at maximum of 50-foot (15-m) intervals along each run. Reduce intervals to 25 feet 
(7.5 m) in congested areas of piping and equipment.

7. On piping above removable acoustical ceilings, except omit intermediately spaced 
markers.

C. Install continuous plastic underground warning tapes during back filling of trenches for 
underground piping. Locate 6 to 8 inches (150 to 200 mm) below finished grade, directly over 
piping. Refer to Division 31 Section “Earth Moving” for warning-tape materials and devices and 
their installation.

D. Equipment: Install engraved plastic-laminate sign on or near each major item of plumbing 
equipment.
1. Lettering Size: Minimum ¼-inch- (6.4-mm-) high lettering for name of unit if viewing 

distance is less than 24 inches (610 mm), ½-inch- (12.7-mm-) high lettering for distances 
up to 72 inches (1800 mm), and proportionately larger lettering for greater distances. 
Provide secondary lettering two-thirds to three-fourths of size of principal lettering.

2. Text of Signs: Provide name of identified unit. Include text to distinguish between multiple 
units, inform user of operational requirements, indicate safety and emergency precautions, 
and warn of hazards and improper operations.

E. Adjusting: Relocate identifying devices as necessary for unobstructed view in finished 
construction.

F. Install valve tags on valves and control devices in piping systems, except check valves, valves 
within factory-fabricated equipment units, plumbing fixture supply stops, faucets, and similar 
roughing-in connections of end-use fixtures and units.

3.05 PAINTING AND FINISHING
A. For all painting and finishing work required for plumbing installations, refer to Division 09 Sections 

for application requirements.
B. Painting Plumbing Work: Paint the following work where exposed to view in finished or unfinished 

spaces: Uninsulated steel piping, pipe hangers and supports, tanks that do not have factory-
applied final finishes, all interior and exterior ferrous piping and appurtenances, including steel, 
galvanized steel, cast iron and ductile iron. 

C. Galvanized-Metal Substrates: Primer, galvanized, water based, MPI #134; plus topcoat of latex, 
interior, semi-gloss, MPI #54.

D. Aluminum (Not Anodized or Otherwise Coated) Substrates: Primer, quick dry, for 
aluminum, MPI #95; plus topcoat of latex, interior, semi-gloss, MPI #54.

E. ASJ Insulation-Covering Substrates: Including pipe and duct coverings. Primer sealer, latex, 
interior, MPI #50; plus topcoat of latex, interior, semi-gloss, MPI #54.

F. Primers specified above may be omitted on items that are factory primed or factory finished if 
acceptable to topcoat manufacturers.

3.06 CONCRETE BASES
A. Anchor equipment to concrete base according to equipment manufacturer’s written instructions 

and according to Division 13 Section “Seismic Restraints.”
B. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) larger in 

both directions than supported unit.
C. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install 

dowel rods on 18-inch (450-mm) centers around the full perimeter of the base.
D. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, 

and anchor into structural concrete floor.



CONSTRUCT BELLEFONTAINE READINESS CENTER  Oculus Project No. 162-21
Project No. T2150-01             Bidding Documents
NGB No. PN290179                May 03, 2024

Basic Plumbing Materials and 
Methods 22 05 00 - 11  

E. Place and secure anchorage devices. Use supported equipment manufacturer’s setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded.

F. Install anchor bolts to elevations required for proper attachment to supported equipment.
G. Install anchor bolts according to anchor-bolt manufacturer’s written instructions.
H. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete and reinforcement as specified 

in Division 03.
3.07 COORDINATION WITH STRUCTURAL WORK

A. Concrete: Do not embed pipes, wires, tube, boxes, ducts or other cavity-creating elements in 
concrete work unless shown on or permitted by the structural drawings. Openings through 
concrete not shown on the structural drawings are subject to approval by the structural engineer 
of record. See coordination drawing requirements under Submittals. 

B. Roof Deck: Do not place loads on, or hang any loads whatsoever from roof deck, unless shown 
on structural drawings, including, but not limited to, hangers for pipes, ducts, equipment, etc. 
Trade contractor installing such loads shall provide sub-framing connected to steel frame.
1. Do not exceed capacity of roof deck as a working platform. Submit all proposed 

construction loads to deck supplier for approval.
2. Openings in roof deck not shown on structural drawings, such as openings required for 

stacks, pipes, ducts, plumbing vents, etc., shall be cut and reinforced by trade requiring 
opening.

C. Supported Slab: Do not suspend loads exceeding 500 pounds within any 100 square feet of 
contiguous area from concrete supported slab. Suspend such loads from structural steel only. 
Any “sub-framing” required is responsibility of Contractor or sub-contractor installing material 
requiring support.
1. Openings in concrete floor slabs not shown on structural drawings, such as openings 

required for stacks, pipes, ducts, plumbing vents, etc., shall be the responsibility of the 
trade requiring openings. Form block-outs in the slab, reinforcing deck, and cut openings 
after concrete has reached specified strength.

2. Where openings larger than 12-inches are required but not shown on structural drawings, 
secure written approval from Architect/Engineer prior to cutting deck.

3.08 ERECTION OF SUPPORTS AND ANCHORAGE
A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor plumbing materials and equipment.
B. Field Welding: Comply with AWS D1.1, “Structural Welding Code – Steel.”

3.09 GROUTING
A. Install nonmetallic, non-shrink, grout for plumbing equipment base bearing surfaces, pump and 

other equipment base plates, and anchors. 
B. Mix grout according to manufacturer’s written instructions. Clean surfaces that will come into 

contact with grout.
C. Provide forms as required for placement of grout.
D. Place grout, completely filling equipment bases. Avoid air entrapment during placing of grout. 

Place grout on concrete bases to provide smooth bearing surface for equipment. Place grout 
around anchors.

E. Cure placed grout according to manufacturer’s written instructions.
END OF SECTION 
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SECTION 22 05 23
VALVES

PART 1 - GENERAL
1.01 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 13 05 41 “Seismic Restraints,” Section 22 01 00 “Basic Plumbing Requirements,” and 
Section 22 05 00 “Basic Plumbing Materials and Methods” all apply to the work of this Section as if 
fully repeated herein.

1.02 SUMMARY
A. This Section includes the following general-duty valves common to Division 22 plumbing piping 

systems:
1. Ball valves.
2. Butterfly valves.
3. Check valves.

B. Related Sections include the following:
1. Division 22 piping Sections for general-duty and specialty valves for site construction piping.
2. Division 22 Section “Plumbing Identification” for valve tags and charts.
3. Division 22 Section “Basic Plumbing Materials and Methods” for valve tags and charts.
4. Division 22 piping Sections for specialty valves applicable to those Sections only.
5. Valves - natural gas service, medical gases, fire protection, and other specialty services are 

specified in their respective piping Section.
1.03 DEFINITIONS

A. The following are standard abbreviations for valves used in this Section:
1. CWP:  Cold working pressure (formerly WOG – Water, Oil, Gas working pressure).
2. EPDM:  Ethylene-propylene-diene terpolymer rubber.
3. IBBM:  Iron body, bronze-mounted.
4. PTFE:  Polytetrafluoroethylene plastic.
5. SWP:  Steam working pressure.
6. TFE:  Tetrafluoroethylene plastic.
7. Class 125:  Minimum 125-psig (860-kPa) SWP and minimum 200-psig (1380-kPa) CWP 

ratings.
8. Class 150:  Minimum 150-psig (1035-kPa) SWP and minimum 300-psig (2070-kPa) CWP 

ratings.
1.04 SUBMITTALS

A. Product Data:  For each type of valve indicated. Include body, seating, and trim materials; valve 
design; pressure and temperature classifications; end connections; arrangement; dimensions; and 
required clearances.  Include list indicating valve and its application.  Include rated capacities; 
shipping, installed, and operating weights; furnished specialties; and accessories.

B. Maintenance Data:  For each type of valve, to include in the operation and maintenance manual 
specified in Division 01.  Include detailed manufacturer’s instructions on adjusting, servicing, 
disassembling, and repairing.

1.05 QUALITY ASSURANCE
A. ASME Compliance: ASME B31.9 for building services piping valves.
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B. ASME Compliance for Ferrous Valves:  ASME B16.10 and ASME B16.34 for dimension and design 
criteria.

C. NSF Compliance:  NSF 61 for valve materials for potable-water service in compliance with Public 
Law #111-380.

D. MSS Compliance:  Comply with the various MSS Standard Practice documents referenced herein.
E. Buy-American: All valves shall be furnished from domestic sources (USA).

1.06 DELIVERY, STORAGE, AND HANDLING
A. Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
2. Protect threads, flange faces, grooves, and weld ends.
3. Set ball valves open to minimize exposure of functional surfaces.
4. Set butterfly valves closed or slightly open.
5. Block check valves in either closed or open position.

B. Use the following precautions during storage:
1. Maintain valve end protection.
2. Store valves indoors and maintain at higher than ambient dew-point temperature.  If outdoor 

storage is necessary, store valves off the ground in watertight enclosures.
C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use 

handwheels or stems as lifting or rigging points.
PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. General:  Subject to compliance with requirements, provide gate valves, globe valves, and swing 
check valves by one of the following:
1. Crane Co.; Crane Valve Group; Crane, Jenkins, & Stockham brands.
2. Grinnell Corporation.
3. Hammond Valve.
4. Milwaukee Valve Company.
5. NIBCO Inc.
6. Watts Industries, Inc.; Water Products Div.

B. Ball Valves:  Subject to compliance with requirements, provide ball valves by one of the following:
1. Any of the manufacturers listed under the “General” subheading above.
2. Conbraco Industries, Inc.; Apollo Div.
3. Jamesbury, Inc.
4. Watts
5. Nibco

C. Standard-Performance Butterfly Valves:  Subject to compliance with requirements, provide butterfly 
valves by one of the following:
1. Any of the manufacturers listed under the “General” subheading above.
2. Crane Co.; Crane Valve Group; Center Line brand.
3. General Signal; DeZurik Unit
4. McWane, Inc.; Kennedy Div.

D. Swing, piston and Wafer Check Valves:  Subject to compliance with requirements, provide butterfly-
style dual-plate wafer check valves, piston-style lift-disc, and swing check valves by one of the 
following: Any of the manufacturers listed under the “General” subheading above.
1. Nibco
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2. Watts
3. Kennedy
4. Apollo

2.02 VALVES, COMMON REQUIREMENTS
A. General:  Refer to Part 3 “Valve Applications Schedule” Article for application schedule of valves, 

end connections, and actuator types. 
B. Valve Sizes:  Same as upstream pipe size, unless otherwise indicated.
C. Valve Flanges:  ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and ASME B16.24 

for bronze valves.
D. Valve Threaded Ends:  With threads according to ASME B1.20.1.
E. Valve Bypass and Drain Connections:  MSS SP-45.
F. Material Substitution:  Ductile iron is acceptable anywhere cast iron is specified, but cast iron is not 

acceptable where ductile iron is specified.
G. Class Substitution:  If valves with specified SWP classes or CWP ratings are not available, the 

same types of valves with higher SWP class or CWP ratings may be substituted.
H. For piping systems required to be insulated, valve stems shall be extended to accommodate 

insulation.  Refer to other Division 22 Sections for piping systems required to be insulated.
K. NSF Compliance:  NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water 

service.
L. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 

copper alloy (brass) containing more than 15 percent zinc are not permitted.
M. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures 

and temperatures.
2.03 BALL VALVES

A. See section 22 67 00 for “Processed Water Systems for Laboratory and Healthcare Facitlities”.
B.  Liquid Service, Size NPS 2-1/2 and smaller:

1. General:  Valve shall conform to MSS SP-110, NSF 61.
2. Minimum SWP rating:  150-psig (1035-kPa).
3. Minimum CWP rating:  600-psig (4140-kPa).
4. Body:  ASTM B584 bronze, two-piece construction.
5. Ball:  Type 316 stainless steel, full port.
6. Stem:  Blowout-proof Type 316 stainless steel.
7. Seat/Packing:  PTFE or TFE.
8. Ends:  Threaded/Soldered.
9. Handle:  Vinyl-covered steel lever with memory stop; and zinc-plated steel nut.

C. Compressed Air Service, Size NPS 2 (DN 50) and smaller:
1. Minimum CWP rating:  600-psig (4140-kPa).
2. Body:  ASTM B584 bronze, two-piece construction
3. Ball:  Chrome-plated bronze alloy, full port.
4. Stem:  Blowout-proof bronze alloy.
5. Packing:  PTFE or TFE.
6. Ends:  Threaded.
7. Handle:  Vinyl-covered steel lever with stainless steel locking mechanism; and zinc-plated 

steel nut.
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2.04 STANDARD-PERFORMANCE BUTTERFLY VALVES
A. General:  Valve shall conform to MSS SP-67, Type I. 
B. Minimum CWP rating:  175-psig (1207-kPa).
C. Body and bonnet:  ASTM A536 ductile-iron, extended neck. Cast iron valves will be rejected.
D. Packing:  Field-replaceable EPDM sleeve and stem seals.
E. Stem and Stem Hardware:  Type 316 or 416 stainless steel.
F. Disc:  Aluminum bronze or Type 316 stainless steel.
G. End Connections:  Lug and flanged bodies are acceptable; wafer bodies are not acceptable.  
H. Dead End Service:  All butterfly valves shall be suitable for bi-directional dead-end service without 

downstream blind flange.  Bolt holes on lugged valve bodies shall be threaded per ANSI B-1.1 
coarse thread, with center stop, to accept cap screws from both directions.

2.05 CHECK VALVES
A. Bronze Swing Check Valve, NPS 2 (DN50) and smaller:  Valve shall conform to MSS SP-80.

1. Minimum pressure rating:  Class 150.
2. Body:  ASTM B62 bronze body, y-pattern.
3. Bonnet:  ASTM B62 bronze, threaded, removable for regrinding.
4. Disc and seat:  Renewable; ASTM B62 bronze with bronze-alloy hinge pin.
5. Hardware:  Bronze or bronze alloy.
6. Ends:  Threaded.

B. Cast-Iron Swing Check Valves, NPS 2½ (DN65) and larger:  Valve shall conform to MSS SP-71, 
Type I.
1. Minimum pressure rating:  Class 125.
2. Body:  ASTM A126 Cl. B cast-iron body and bronze-mounted (IBBM).
3. Bonnet:  ASTM A126 Cl. B cast-iron, bolted to body with steel bolts.
4. Disc and seat:  Renewable; Ductile-iron or bronze-alloy.
5. Ends:  Flanged.
6. Delete following subsection if your project has no compressed air, or if compressed-air 

valves are covered in Division  22 Section “Compressed-Air Piping.”
7. EXECUTION

2.06 EXAMINATION
A. Examine piping system for compliance with requirements for installation tolerances and other 

conditions affecting performance.  Proceed with installation only after unsatisfactory conditions 
have been corrected.

B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special 
packing materials, such as blocks, used to prevent disc movement during shipping and handling.

C. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 
accessible by such operations.

D. Examine threads on valve and mating pipe for form and cleanliness.
E. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 

size, length, and material.  Verify that gasket is of proper size, that its material composition is 
suitable for service, and that it is free from defects and damage.

F. Do not attempt to repair defective valves; replace with new valves.
2.07 VALVE INSTALLATION

A. Install valves as indicated, according to manufacturer’s written instructions.
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B. Piping installation requirements are specified in other Division 22 Sections.  Drawings indicate 
general arrangement of piping, fittings, and specialties.

C. Install isolation valves at each piece of equipment arranged to allow service, maintenance, and 
equipment removal without system shutdown.

D. Locate valves for easy access and provide separate support where necessary.
E. Install valves in horizontal piping with stem at or above center of pipe.
F. Any valve that represents a termination or the end of a run (e.g., blowdown or drain valve, hose-end 

valve, etc.) shall be fitted with a permanent but removable cap, plug, or blind flange matching the 
valve construction, to minimize risk in the event the valve is accidentally opened under pressure. 

G. Install chainwheel operators where specified.  Extend chains to within 60 inches (1520 mm) above 
finished floor elevation.

H. Install check valves for proper direction of flow and as follows:
1. Swing Check Valves:  In horizontal position with hinge pin level, or vertical with upward flow.
2. Lift Check Valves:  With stem upright and plumb.

2.08 JOINT CONSTRUCTION
A. Refer to Division 22 Section “Basic Plumbing Materials and Methods” for basic piping joint 

construction.
B. Threaded Connections:  Note the internal length of threads in valve ends and proximity of valve 

internal seat or wall to determine how far pipe should be threaded into valve.
1. Align threads at point of assembly.
2. Apply appropriate tape or thread compound to the external pipe threads, except where dry 

seal threading is specified.
3. Assemble joint, wrench tight.  Wrench on valve shall be on the valve end into which the pipe 

is being threaded.
C. Flanged Connections:  Align flange surfaces parallel.

1. Assemble joints by sequencing bolt tightening to make initial contact of flanges and gaskets 
as flat and parallel as possible.  Use suitable lubricants on bolt threads.  Tighten bolts 
gradually and uniformly with a torque wrench.

2. For dead-end service, butterfly valves require flanges both upstream and downstream for 
proper shutoff and retention.

2.09 ADJUSTING
A. Adjust or replace valve packing after piping systems have been tested and put into service but 

before final adjusting and balancing.  Replace valves if persistent leaking occurs.
2.10 VALVE APPLICATIONS SCHEDULE

A. General:  Refer to piping Sections and Drawings for specific valve applications.  If no specific valve 
type is indicated, use the valve types indicated in the following schedules.

B. Domestic Water Piping: Choices are contractor’s option unless a specific type of valve is specifically 
called out by name on the Drawings.
1. For shutoff duty, NPS 2 (DN 50) and smaller, use ball valves.
2. For shutoff duty, NPS 2½ (DN 65) and larger, use butterfly valves.
3. For throttling duty, NPS 2 (DN 50) and smaller, use ball valves.
4. For throttling duty, NPS 2½ (DN 65) and larger, use butterfly valves.
5. For one-way flow control other than at pump discharge, use swing check valves in all sizes.
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C. Compressed-Air Piping:  Use vented ball valves for shutoff and throttling duty; use lift-disc check 
valves for one-way flow control.

END OF SECTION
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SECTION 22 05 29
HANGERS AND SUPPORTS

PART 1 - GENERAL
1.01 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 13 05 00 “Seismic Restraints,” Section 22 01 00 “Basic Plumbing Requirements,” and 
Section 22 05 00 “Basic Plumbing Materials and Methods” all apply to the work of this Section as if 
fully repeated herein.

1.02 SUMMARY
A. This Section includes hangers and supports for mechanical system piping and equipment, including 

but not limited to the following:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Metal framing systems.
4. Thermal-hanger shield inserts.
5. Fastener systems.
6. Pipe stands.
7. Equipment supports.

B. Related Sections include the following:
1. Division 05 Sections for structural-steel shapes and plates for trapeze hangers for pipe and 

equipment supports; and for materials for attaching hangers and supports to building 
structure.

2. Division 13 Section “Seismic Restraints” for seismic restraint requirements.
3. Division 22 Section “Pipe Expansion Fittings” for pipe guides and anchors.
4. Division 22 Section “Plumbing Vibration Isolation” for vibration isolation devices.

1.03 DEFINITIONS
A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.
B. Terminology: As defined in MSS SP-90, “Guidelines on Terminology for Pipe Hangers and 

Supports.”
1.04 PERFORMANCE REQUIREMENTS

A. If contractor elects to apply channel support systems and/or heavy-duty steel trapezes to support 
multiple pipes, in lieu of individual supports, then contractor is responsible for design of same 
capable of supporting combined weight of supported systems, system contents, and test water. 
1. Design trapeze pipe hangers and equipment supports, including comprehensive engineering 

analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated.

B. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components.

C. Do not suspend pipe hangers and supports from roof deck. Suspend such loads from structural steel 
only and provide structural steel sub-framing as required.

D. Do not suspend piping loads exceeding 500 pounds within any 100 square feet of contiguous area 
from supported concrete floor slabs. Suspend such loads from structural members only and provide 
structural steel sub-framing as required.



CONSTRUCT BELLEFONTAINE READINESS CENTER  Oculus Project No. 162-21
Project No. T2150-01       Bidding Documents
NGB No. PN290179                 May 03, 2024

Hangers and Supports for Plumbing 
Piping and Equipment 22 05 29 - 2  

E. Structural Performance: Hangers and supports shall withstand the effects of gravity loads and 
stresses within limits and under conditions indicated according to ASCE/SEI 7.

1.05 SUBMITTALS
A. Product Data: For each type of pipe hanger, channel support system component, and thermal-

hanger shield insert indicated. Include:
1. Metal pipe hangers and supports.
2. Thermal-hanger shield inserts.
3. Fastener systems.
4. Equipment supports.
5. Trapeze pipe hangers. Include Product Data for components.
6. Metal framing systems. Include Product Data for components.
7. Pipe stands. Include Product Data for components.

B. Shop Drawings: Signed and sealed shop drawings by a qualified professional engineer are required 
for all custom pipe and equipment hangers and supports. Show fabrication and installation details 
and analysis data and include calculations.

C. Welding certificates.
1.06 QUALITY ASSURANCE

A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, “Structural Welding Code – Steel.”

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code, Section IX, “Welding and Brazing Qualifications.”

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Manufactured Pipe Hangers:

a. Anvil International, Inc.
b. Cooper B-Line, Inc.
c. Carpenter & Patterson, Inc.
d. Erico International Corp.
e. PHD Manufacturing, Inc.
f. Tolco division of Cooper B-Line, Inc.

2. Metal Framing Systems:
a. Anvil International, Inc.
b. Cooper B-Line, Inc.
c. Erico / Michigan Hanger Co.
d. Thomas & Betts Corporation.
e. Tolco division of Cooper B-Line, Inc.
f. Unistrut Corporation; Tyco International, Ltd.

3. Thermal-Hanger Shield Inserts:
a. Carpenter & Paterson, Inc.
b. Erico International Corp.
c. PHS Industries, Inc.
d. Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.

4. Powder-Actuated Fastener Systems:
a. Hilti, Inc.
b. ITW Ramset/Red Head.
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c. Simpson Manufacturing Co.; Strong-Tie Anchor Systems Div.
5. Roof-Mounted Pipe Stands:

a. “Caddy Pyramid” by Erico International Corp.
b. Mapa Products.
c. Miro Industries, Inc.

2.02 METAL PIPE HANGERS AND SUPPORTS
A. Application: Refer to “Hanger and Support Applications” Article in Part 3 for where to use specific 

hanger and support types.
B. Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pre-galvanized or hot dipped.
3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support 

bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel unless noted 

otherwise.
2.03 TRAPEZE PIPE HANGERS

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from 
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.

2.04 METAL FRAMING SYSTEMS
A. Description: Shop- or field-fabricated pipe-support assembly for supporting multiple parallel pipes, 

according to Standard MFMA-4.
B. Channels: Continuous slotted steel channel with inturned lips.
C. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel slot and, 

when tightened, prevent slipping along channel.
D. Hanger Rods: As specified for Metal Pipe Hangers and Supports above.
E. Coatings: Manufacturer’s standard finish, unless otherwise noted.

1. Metallic Coating: Electroplated zinc
2. Paint Coating: Epoxy.
3. Plastic Coating: Epoxy <Insert plastic type>.
4. Bare metal surfaces without any finish.

2.05 THERMAL-HANGER SHIELD INSERTS
A. Insulation-Insert Material for Piping Below Ambient Temperature: ASTM C552, Type II cellular glass 

with 100-psig (688-kPa) or ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa) 
minimum compressive strength and vapor barrier.

B. Insulation-Insert Material for Piping At or Above Ambient Temperature: Water-repellent treated, 
ASTM C533, Type I calcium silicate with 100-psig (688-kPa) ASTM C552, Type II cellular glass with 
100-psig (688-kPa) or ASTM C591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa) 
minimum compressive strength.

C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
E. Insert Length: Extend 2-inches (50 mm) beyond sheet metal shield for piping operating below 

ambient air temperature.
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2.06 FASTENER SYSTEMS
A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with 

pull-out, tension, and shear capacities appropriate for supported loads and building materials where 
used.

B. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened 
portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported 
loads and building materials where used.

2.07 PIPE STANDS
A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of manufactured 

corrosion-resistant components to support roof-mounted piping.
B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-shaped cradle 

to support pipe, for roof installation without membrane penetration.
C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof 

installation without membrane penetration.
D. High-Type, Single-Pipe Stand:

1. Description: Assembly of base, vertical and horizontal members, and pipe support, for roof 
installation without membrane penetration.

2. Base: Stainless steel.
3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continuous-thread 

rods.
4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or stainless-steel, 

roller-type pipe support.
E. High-Type, Multiple-Pipe Stand:

1. Description: Assembly of bases, vertical and horizontal members, and pipe supports, for roof 
installation without membrane penetration.

2. Bases: One or more; plastic.
3. Vertical Members: Two or more protective-coated-steel channels.
4. Horizontal Member: Protective-coated-steel channel.
5. Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

F. Curb-Mounted-Type Pipe Stands: Shop- or field-fabricated pipe supports made from structural-steel 
shapes, continuous-thread rods, and rollers, for mounting on permanent stationary roof curb.

2.08 EQUIPMENT SUPPORTS
A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel 

shapes.
2.09 MISCELLANEOUS MATERIALS

A. Structural and Miscellaneous Steel: As specified in Division 22 Section “Basic Plumbing Materials 
and Methods.”

B. Grout: As specified in Division 22 Section “Basic Plumbing Materials and Methods.”
PART 3 - EXECUTION
3.01 HANGER AND SUPPORT SCHEDULE OF APPLICATIONS

A. Comply with MSS SP-69 for pipe hanger and trapeze selections and applications that are not 
specified in this Section.

B. Comply with MFMA-102 for metal framing system selections and applications that are not specified 
in piping system Sections.
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C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not 
have field-applied finish.

D. Use copper-plated pipe hangers and copper or stainless-steel attachments, or use nonmetallic 
coatings on attachments for electrolytic protection, where hangers are in direct contact with copper 
tubing.

E. Horizontal-Piping Hangers and Supports for the first three hangers/supports or the first 50-feet 
(whichever is greater) adjacent to Pumps: Use spring hangers and supports. Include auxiliary stops 
for erection, hydrostatic test, and load-adjustment capability. These supports shall include the 
following types:
1. Horizontal (MSS Type 54): Mounted horizontally.
2. Vertical (MSS Type 55): Mounted vertically.
3. Trapeze (MSS Type 56): Two vertical type supports and one trapeze member.
4. Exception: Spring hangers are not required adjacent to inline pumps that are smaller than 5-

horsepower. Use other types of hangers and supports as listed for service below.
F. Horizontal-Piping Hangers and Supports for individual, insulated pipe runs which are both 2½-inch 

diameter or larger and 20 feet or longer: Unless otherwise indicated, choose among the following 
types:
1. Single Pipe Rolls (MSS Type 41): For suspension of pipes from two rods.
2. Adjustable Roller Hangers (MSS Type 43): For suspension of pipes from single rod.
3. Complete Pipe Rolls (MSS Type 44): Where vertical adjustment is not necessary.
4. Adjustable Pipe Roll and Base Units (MSS Type 46): For vertical and lateral adjustment.
5. For any of the above, include protection saddles and/or shields as applicable, and as further 

specified under the heading “Protection of Insulated Piping” elsewhere in this section.
6. Exception: Piping whose normal operating temperature is less than 150ºF (e.g., chilled water, 

condenser water) may be supported with static hangers specified in the next paragraph.
G. Horizontal-Piping Hangers and Supports for individual pipe runs less than 20 feet long and all piping 

2-inch diameter or smaller, regardless of length: Unless otherwise indicated, choose among the 
following types:
1. Adjustable Steel Clevis Hangers (MSS Type 1).
2. Yoke-Type Pipe Clamps (MSS Type 2): For pipes NPS 4 and larger.
3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3).
4. Steel Pipe Clamps (MSS Type 4).

H. Horizontal-Piping Hangers and Supports for individual uninsulated pipe runs of any size or length: 
Unless otherwise indicated, choose among the following types:
1. Adjustable Steel Clevis Hangers (MSS Type 1).
2. Yoke-Type Pipe Clamps (MSS Type 2): For pipes NPS 4 and larger.
3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3).
4. Steel Pipe Clamps (MSS Type 4).
5. Adjustable Steel Band Hangers (MSS Type 7): For pipes up to NPS 2 only.
6. Adjustable Swivel-Ring Band Hangers (MSS Type 10): For pipes up to NPS 2 only.
7. U-Bolts (MSS Type 24).

I. Vertical-Piping Hangers and Supports for individual, insulated pipe runs which are both 2½-inch 
diameter or larger and 20 feet or longer: Use spring hangers and supports. Include auxiliary stops for 
erection, hydrostatic test, and load-adjustment capability. These supports shall include the following 
types:
1. Horizontal (MSS Type 54): Mounted horizontally.
2. Vertical (MSS Type 55): Mounted vertically.
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3. Trapeze (MSS Type 56): Two vertical type supports and one trapeze member. 
J. Vertical-Piping Hangers and Supports for individual pipe runs less than 20 feet long and all piping 2-

inch diameter or smaller, regardless of length: Unless otherwise indicated, choose among the 
following types:
1. Extension Pipe or Riser Clamps (MSS Type 8).
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): Where longer ends are required.

K. Vertical-Piping Hangers and Supports for individual uninsulated pipe runs of any size or length: 
Unless otherwise indicated, choose among the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8).
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): Where longer ends are required.

L. Hanger-Rod Attachments: Unless otherwise indicated, choose among the following types:
1. Steel Turnbuckles (MSS Type 13).
2. Steel Clevises (MSS Type 14).
3. Malleable-Iron Sockets (MSS Type 16).
4. Steel Weldless Eye Nuts (MSS Type 17).

M. Building Attachments: Unless otherwise indicated, choose among the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to concrete ceiling.
2. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
3. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams.
4. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
5. Welded-Steel Brackets: For support of pipes from below or for suspending from above by 

using clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 lb.
b. Medium (MSS Type 32): 1500 lb.
c. Heavy (MSS Type 33): 3000 lb.

6. Side-Beam Brackets (MSS Type 34): For sides of steel beams.
7. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

3.02 HANGER AND SUPPORT MAXIMUM SPACING AND MINIMUM ROD SIZE
A. Install hangers and supports with the following maximum spacing and minimum rod sizes.

1. Flanged, Threaded, or Welded Steel Piping for Fuel Gas piping systems:
2. NPS ½ (DN 15): Maximum span, 5 feet (1.5 m); minimum rod size, 3/8-inch (10 mm).
3. NPS ¾ (DN 20): Maximum span, 7 feet (2.1 m); minimum rod size, 3/8-inch (10 mm).
4. NPS 1 (DN 25): Maximum span, 8 feet (2.4 m); minimum rod size, 3/8-inch (10 mm).
5. NPS 1¼ (DN 32): Maximum span, 9 feet (2.7 m); minimum rod size, 3/8-inch (10 mm).
6. NPS 1½ (DN 40): Maximum span, 9 feet (2.7 m); minimum rod size, 3/8-inch (10 mm).
7. NPS 2 (DN 50): Maximum span, 9 feet (2.7 m); minimum rod size, 3/8-inch (10 mm).
8. NPS 2½ (DN 65): Maximum span, 10 feet (3 m); minimum rod size, 1/2-inch (13 mm).
9. NPS 3 (DN 80): Maximum span, 10 feet (3 m); minimum rod size, 1/2-inch (13 mm).
10. NPS 4 (DN 100): Maximum span, 10 feet (3 m); minimum rod size, 5/8-inch (16 mm).
11. Drawn-Temper Copper Piping for any liquid-service piping systems:
12. NPS ½ (DN 15): Maximum span, 4 feet (1.2 m); minimum rod size, 3/8-inch (10 mm).
13. NPS ¾ (DN 20): Maximum span, 5 feet (1.5 m); minimum rod size, 3/8-inch (10 mm).
14. NPS 1 (DN 25): Maximum span, 6 feet (1.8 m); minimum rod size, 3/8-inch (10 mm).
15. NPS 1¼ (DN 32): Maximum span, 6 feet (1.8 m); minimum rod size, 3/8-inch (10 mm).
16. NPS 1½ (DN 40): Maximum span, 8 feet (2.4 m); minimum rod size, 3/8-inch (10 mm).
17. NPS 2 (DN 50): Maximum span, 8 feet (2.4 m); minimum rod size, 3/8-inch (10 mm).
18. NPS 2½ (DN 65): Maximum span, 9 feet (2.7 m); minimum rod size, 1/2-inch (13 mm).
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19. NPS 3 (DN 80): Maximum span, 10 feet (3 m); minimum rod size, 1/2-inch (13 mm).
20. NPS 4 (DN 100): Maximum span, 12 feet (3.7 m); minimum rod size, 5/8-inch (16 mm).

B. Drawn-Temper Copper Piping for Compressed Air piping systems:
1. NPS ½ (DN 15): Maximum span, 6 feet (1.8 m); minimum rod size, 3/8-inch (10 mm).
2. NPS ¾ (DN 20): Maximum span, 7 feet (2.1 m); minimum rod size, 3/8-inch (10 mm).
3. NPS 1 (DN 25): Maximum span, 8 feet (2.4 m); minimum rod size, 3/8-inch (10 mm).
4. NPS 1¼ (DN 32): Maximum span, 9 feet (2.7 m); minimum rod size, 3/8-inch (10 mm).
5. NPS 1½ (DN 40): Maximum span, 10 feet (3 m); minimum rod size, 3/8-inch (10 mm).
6. NPS 2 (DN 50): Maximum span, 11 feet (3.4 m); minimum rod size, 3/8-inch (10 mm).
7. NPS 2½ (DN 65): Maximum span, 13 feet (4 m); minimum rod size, 1/2-inch (13 mm).
8. NPS 3 (DN 80): Maximum span, 14 feet (4.3 m); minimum rod size, 1/2-inch (13 mm).
9. NPS 4 (DN 100): Maximum span, 16 feet (4.9 m); minimum rod size, 5/8-inch (16 mm).
10. Polypropylene, CPVC and PVC Piping for any service:
11. NPS ½ (DN 15): Maximum span, 3 feet (0.9 m); minimum rod size, 3/8-inch (10 mm).
12. NPS ¾ (DN 20): Maximum span, 3 feet (0.9 m); minimum rod size, 3/8-inch (10 mm).
13. NPS 1 (DN 25): Maximum span, 3 feet (0.9 m); minimum rod size, 3/8-inch (10 mm).
14. NPS 1¼ (DN 32): Maximum span, 4 feet (1.2 m); minimum rod size, 3/8-inch (10 mm).
15. NPS 1½ (DN 40): Maximum span, 4 feet (1.2 m); minimum rod size, 3/8-inch (10 mm).
16. NPS 2 (DN 50): Maximum span, 4 feet (1.2 m); minimum rod size, 3/8-inch (10 mm).
17. NPS 2½ (DN 65): Maximum span, 4 feet (1.2 m); minimum rod size, 1/2-inch (13 mm).
18. NPS 3 (DN 80): Maximum span, 4 feet (1.2 m); minimum rod size, 1/2-inch (13 mm).
19. NPS 4 (DN 100): Maximum span, 4 feet (1.2 m); minimum rod size, 5/8-inch (16 mm).
20. NPS 6 (DN 150): Maximum span, 4 feet (1.2 m); minimum rod size, 3/4-inch (19 mm).
21. NPS 8 (DN 200): Maximum span, 4 feet (1.2 m); minimum rod size, 7/8-inch (22 mm).
22. Support vertical runs at roof, at each floor, and at 10-foot (3-m) intervals between floors.

C. Rod diameters may be reduced one size for double-rod hangers, with 3/8-inch (10 mm) minimum 
rods.

D. Hanger and support spacing for piping and tubing not listed above shall be according to MSS SP-69 
and piping manufacturer’s written instructions.

3.03 HANGER AND SUPPORT INSTALLATION
A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, 

clamps, and attachments as required to properly support piping from the building structure.
B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for 

grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe 
hangers.
1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install 

intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
2. Field fabricate from ASTM A36/A36M, carbon-steel shapes selected for loads being 

supported. Weld steel according to AWS D1.1/D1.1M.
C. Metal Framing System Installation: Arrange for grouping of parallel runs of piping, and support 

together on field-assembled metal framing systems.
D. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 

washers, and other accessories.
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F. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to 
permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, 
expansion loops, expansion bends, and similar units.

G. Install lateral bracing with pipe hangers and supports to prevent swaying.
H. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from 

movement will not be transmitted to connected equipment.
I. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 

maximum pipe deflections allowed by ASME B31.9 for building services piping.
J. Install building attachments within concrete slabs or attach to structural steel. Install additional 

attachments at concentrated loads, including valves, flanges, and strainers, NPS 2½ (DN 65) and 
larger and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten 
inserts to forms and install reinforcing bars through openings at top of inserts.

K. Repair any building insulation or building fireproofing materials, whether new or existing, that are 
removed or scraped away in order to attach hangers and supports, so as to maintain an equivalent 
insulation or fire rating as existed without said hanger or support attachment.

L. Fastener System Installation:
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4-

inches (100 mm) thick in concrete after concrete is placed and completely cured. Use 
operators that are licensed by powder-actuated tool manufacturer. Install fasteners according 
to powder-actuated tool manufacturer’s operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely 
cured. Install fasteners according to manufacturer’s written instructions.

M. Pipe Stand Installation:
1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on smooth 

roof surface. Do not penetrate roof membrane.
N. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

3.04 PROTECTION OF INSULATED PIPING:
A. Attach clamps and spacers to piping.

1. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
2. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with 

clamp sized to match OD of insert.
B. Do not exceed pipe stress limits according to ASME B31.9.
C. Piping Operating above Ambient Air Temperature: Clevis- and clamp-type supports shall project 

through insulation, with pipe support making direct contact with pipe and with insulation applied in a 
manner that encapsulates the clevis or clamp. For piping on roller-type supports, install MSS SP-58, 
Type 39 protection saddles, and fill interior voids with insulation that matches adjoining insulation.
1. Contractor’s Option: In lieu of the above paragraph, contractor has the option of complying 

with the same specifications as for “Piping Operating below Ambient Air Temperature” in the 
following paragraphs.

D. Piping Operating below Ambient Air Temperature: Clevis- and clamp-type supports shall be sized for 
the outside diameter of the insulation including jacket. Install MSS SP-58, Type 40 protective metal 
shields. Shields shall span an arc of 180 degrees.
1. Pipe Sizes NPS 4 and larger: Include thermal-hanger shield inserts. Insert shall be same 

thickness as adjoining pipe insulation and length shall be at least as long as the protective 
shield. Include steel weight-distribution plate if pipe is installed on rollers.

2. Metal Shield Dimensions for Pipe: Not less than the following:
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a. NPS ¼ to NPS 3½: 12-inches long and 0.048-inch thick.
b. NPS 4: 12-inches long and 0.06-inch thick.
c. NPS 5 and NPS 6: 18-inches long and 0.06-inch thick.
d. NPS 8 to NPS 12 (DN 200 to DN 350): 24-inches (610 mm) long and 0.075-inch (1.91 

mm) thick.
3.05 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 
equipment above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.06 METAL FABRICATIONS
A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and/or equipment 

supports.
B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop 

welded because of shipping size limitations.
C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 

appearance and quality of welds; and methods used in correcting welding work; and 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. Finish welds at exposed connections so no roughness shows after finishing and so contours 

of welded surfaces match adjacent contours.
3.07 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 
indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1½-inches (40 mm).
3.08 PAINTING

A. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-
repair paint to comply with ASTM A780.

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of 
shop paint on miscellaneous metal are specified in Division 09 painting Sections.

END OF SECTION
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SECTION 22 07 00
PLUMBING PIPE INSULATION

PART 1 - GENERAL
1.01 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 13 05 41 “Seismic Restraints,” Section 22 01 00 “Basic Plumbing Requirements,” and 
Section 22 05 00 “Basic Plumbing Materials and Methods” all apply to the work of this Section as 
if fully repeated herein.

1.02 SUMMARY
A. This Section includes plumbing insulation for, equipment, piping, and other installations, including 

the following:
1. Insulation Materials:

a. Flexible elastomeric.
b. Mineral fiber.

2. Insulating cements.
3. Adhesives.
4. Mastics.
5. Sealants.
6. Factory-applied jackets.
7. Field-applied fabric-reinforcing mesh.
8. Field-applied jackets.
9. Tapes.
10. Securements.
11. Protective shielding guards.

B. Related Sections include the following:
1.03 DEFINITIONS

A. ASJ: All-service jacket.
B. FSK: Foil, scrim, kraft paper.
C. SSL: Self-sealing lap.
D. Thermal Resistivity: “R-values” represent the reciprocal of thermal conductivity (k-value). Thermal 

conductivity is the rate of heat flow through a homogenous material exactly 1-inch thick. Thermal 
resistivities are expressed by the temperature difference in degrees F between two exposed 
faces required to cause one BTU to flow through one square foot of material, in one hour, at a 
given mean temperature.

E. Refer to Division 22 Section “Basic Plumbing Materials and Methods” for definitions of finished, 
interior, exterior, exposed, and concealed locations.

1.04 SUBMITTALS
A. Product Data: For each type of product indicated, identify thermal conductivity, thickness, and 

jackets (both factory and field applied, if any).
B. Sustainable Design Submittals.

1. Product Data for Credit IEQ 4.1: For solvent cements and adhesive primers, documentation 
including printed statement of VOC content.
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1.05 QUALITY ASSURANCE
A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship 

program or another craft training program certified by the Department of Labor, Bureau of 
Apprenticeship and Training.

B. Fire-Test-Response Characteristics: Insulation and related materials shall have flame-spread 
index of 25 or less, and smoke-developed index of 50 or less, as determined by testing identical 
products per ASTM E84, by a testing and inspecting agency acceptable to authorities having 
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, and cement 
material containers, with appropriate markings of applicable testing and inspecting agency.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate 

ASTM standard designation, type and grade, and maximum use temperature.
1.07 COORDINATION

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 22 
Section “Hangers and Supports.”

B. Coordinate clearance requirements with piping Installer for piping insulation application, duct 
Installer for duct insulation application, and equipment Installer for equipment insulation 
application. Before preparing piping and ductwork Shop Drawings, establish and maintain 
clearance requirements for installation of insulation and field-applied jackets and finishes and for 
space required for maintenance.

C. Coordinate installation and testing of heat tracing.
1.08 SCHEDULING

A. Schedule insulation application after pressure testing systems and, where required, after 
installing and testing heat tracing. Insulation application may begin on segments that have 
satisfactory test results.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 
construction.

PART 2 - PRODUCTS
2.01 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following 
manufacturers:
1. Flexible Elastomeric Insulation:

a. Aeroflex USA Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
c. K-Flex USA; Insul-Lock® Seam-Seal.
d. RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.

2. Mineral-Fiber, Preformed Pipe Insulation:
a. Johns Manville.
b. Knauf Insulation.
c. Manson Insulation Inc.
d. Owens Corning.

3. Insulating Cements: Same as insulation manufacturer, or
a. Insulco, Division of MFS, Inc.
b. P. K. Insulation Mfg. Co., Inc.
c. Rock Wool Manufacturing Company.

4. Sealants, Adhesives and Mastics: Same as insulation manufacturer, or
a. Childers Products, Division of ITW.
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b. Foster Products Corporation, H. B. Fuller Company.
c. ITW TACC, Division of Illinois Tool Works.
d. Marathon Industries, Inc.
e. Mon-Eco Industries, Inc.
f. Vimasco Corporation.

5. Field-Applied Jackets: Same as insulation manufacturer, or
a. Childers Products, Division of ITW.
b. P.I.C. Plastics, Inc.
c. PABCO Metals Corporation.
d. Pittsburgh Corning Corporation.
e. Polyguard.
f. Proto PVC Corporation.
g. RPR Products, Inc.
h. Speedline Corporation.

6. Tapes: Same as insulation manufacturer, or
a. Avery Dennison Corporation, Specialty Tapes Division.
b. Compac Corp.
c. Ideal Tape Co., Inc., an American Biltrite Company.
d. Venture Tape.

7. Bands and Wire: Same as insulation manufacturer, or
a. ACS Industries, Inc.
b. C & F Wire.
c. Childers Products.
d. PABCO Metals Corporation.
e. RPR Products, Inc.

8. Insulation Pins and Hangers: Same as insulation manufacturer, or
a. AGM Industries, Inc.
b. GEMCO.
c. Midwest Fasteners, Inc.
d. Nelson Stud Welding.

2.02 INSULATION MATERIALS
A. Refer to Schedule in Part 3 for requirements about where insulating materials shall be applied.
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 C871.
D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according 

to ASTM C795.
E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing 

process.
F. Adhesives shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated, unless otherwise indicated.
G. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM 

C534, Type I for tubular materials and Type II for sheet materials.
1. Thermal Conductivity: 0.27 average maximum at 100ºF mean temperature.
2. Adhesive: Comply with MIL-A-24179A, Type II, Class I.
3. Low-emitting (VOC) adhesive.
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H. Mineral-Fiber, Preformed Pipe Insulation: Type I, 850ºF (454 C); mineral or glass fibers bonded 
with a thermosetting resin. Comply with ASTM C547, Type I, Grade A, with factory-applied jacket.
1. Thermal Conductivity: 0.26 average maximum at 75F mean temperature.
2. Jacket: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C1136, Type I; with self-sealing, pressure-sensitive, acrylic-based 
adhesive covered by a removable protective strip.

3. Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
4. Low emitting (VOC) adhesive.

I. Mineral-Fiber, Pipe and Tank Insulation: Mineral or glass fibers bonded with a thermosetting resin. 
Semirigid board material complying with ASTM C1393, Type II or Type IIIA Category 2, or with 
properties similar to ASTM C612, Type IB.
1. Thermal Conductivity: 0.27 average maximum at 100F mean temperature.
2. Density: 2.5 pcf (40-kg/cu. m) minimum.
3. Jacket: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 

complying with ASTM C1136, Type I
4. Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
5. Low emitting (VOC) adhesive.

2.03 INSULATING CEMENTS
A. Mineral-Fiber Insulating Cement: Comply with ASTM C195.
B. Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C196.
C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM 

C449/C 449M.
D. Low emitting (VOC) Cement.

2.04 MASTICS
A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-

C-19565C, Type II.
1. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
B. Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below-ambient 

services.
1. Water-Vapor Permeance: ASTM E96, Procedure B, 0.013 perm (0.009 metric perm) at 43-

mil (1.09-mm) dry film thickness.
2. Service Temperature Range: Minus 20 to plus 180ºF (Minus 29 to plus 82 C).
3. Solids Content: ASTM D1644, 59 percent by volume and 71 percent by weight.
4. Color: White.

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
1. Water-Vapor Permeance: ASTM F1249, 3 perms (2 metric perms) at 0.0625-inch (1.6-mm) 

dry film thickness.
2. Service Temperature Range: Minus 20 to plus 200ºF (Minus 29 to plus 93 C).
3. Solids Content: 63 percent by volume and 73 percent by weight.
4. Color: White.

2.05 SEALANTS
A. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated 

according to 40 CFR 59, Subpart D (EPA Method 24).
B. Adhesive shall comply with the testing and product requirements of the California Department of 

Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various 
Sources Using Small-Scale Environmental Chambers."
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C. Joint Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Permanently flexible, elastomeric sealant.
3. Service Temperature Range: Minus 100 to plus 300ºF (Minus 73 to plus 149 C).
4. Color: White or gray.

D. FSK and Metal Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250ºF (Minus 40 to plus 121 C).
4. Color: Aluminum.

E. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250ºF (Minus 40 to plus 121 C).
4. Color: White.

2.06 FIELD-APPLIED CLOTHS AND FABRIC-REINFORCING MESH
A. Woven Glass-Fiber Fabric for Pipe Insulation: Approximately 2 oz./sq. yd. (68 g/sq. m) with a 

thread count of 10 strands by 10 strands/sq.-inch (4 strands by 4 strands/sq. mm) for covering 
pipe and pipe fittings.

B. Woven Glass-Fiber Fabric for Equipment Insulation: Approximately 6 oz./sq. yd. (203 g/sq. m) 
with a thread count of 5 strands by 5 strands/sq.-inch (2 strands by 2 strands/sq. mm) for covering 
equipment.

C. Woven Polyester Fabric: Approximately 1 oz./sq. yd. (34 g/sq. m) with a thread count of 10 
strands by 10 strands/sq.-inch (4 strands by 4 strands/sq. mm), in a Leno weave, for duct, 
equipment, and pipe.

2.07 FIELD-APPLIED JACKETS
A. Field-applied jackets shall comply with ASTM C921, Type I, unless otherwise indicated.
B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784, 

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. 
Thickness is indicated in field-applied jacket schedules.
1. Adhesive: Compatible with PVC, as recommended by jacket material manufacturer.
2. Color: White.
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
4. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, 

reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers 
for lavatories.

5. Factory-fabricated tank heads and tank side panels.
C. Metal Jackets: Sheet and roll stock ready for shop or field sizing. Factory pre-cut and rolled to 

size is also acceptable. Material, finish, and thickness are indicated in field-applied jacket 
schedules.
1. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105 or 5005, Temper H-

14.
2. Stainless-Steel Jacket: ASTM A167 or ASTM A240.
3. Moisture Barrier for Indoor Applications: 1-mil- (0.025-mm-) thick, heat-bonded 

polyethylene and kraft paper.
4. Moisture Barrier for Outdoor Applications: 3-mil- (0.075-mm-) thick, heat-bonded 

polyethylene and kraft paper.
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5. Factory-Fabricated Fitting Covers: Same material, finish, and thickness as jacket; provide 
as required for preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 
elbows, tee covers, flange and union cover, end caps, beveled collars, and valve covers.

6. Field-fabricate fitting covers only if factory-fabricated fitting covers are not available.
2.08 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, 
complying with ASTM C1136 and UL listed.
1. Width: 3-inches (75 mm).
2. Thickness: 11.5 mils (0.29 mm).
3. Adhesion: 90 ounces force/inch (1.0 N/mm) in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width.
6. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; 
complying with ASTM C1136 and UL listed.
1. Width: 3-inches (75 mm).
2. Thickness: 6.5 mils (0.16 mm).
3. Adhesion: 90 ounces force/inch (1.0 N/mm) in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 lbf/inch (7.2 N/mm) in width.
6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive. 
Suitable for indoor and outdoor applications.
1. Width: 2-inches (50 mm).
2. Thickness: 6 mils (0.15 mm).
3. Adhesion: 64 ounces force/inch (0.7 N/mm) in width.
4. Elongation: 500 percent.
5. Tensile Strength: 18 lbf/inch (3.3 N/mm) in width.

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive and UL listed.
1. Width: 2-inches (50 mm).
2. Thickness: 3.7 mils (0.093 mm).
3. Adhesion: 100 ounces force/inch (1.1 N/mm) in width.
4. Elongation: 5 percent.
5. Tensile Strength: 34 lbf/inch (6.2 N/mm) in width.

2.09 SECUREMENTS
A. Bands:

1. Stainless Steel: ASTM A167 or ASTM A240, Type 304; 0.015-inch (0.38 mm) thick, ½-inch 
(13 mm) wide with wing or closed seal.

2. Aluminum: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020-inch (0.51 
mm) thick, ½-inch (13 mm) wide with wing or closed seal.

3. Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept 
metal bands. Spring size determined by manufacturer for application.

B. Insulation Pins and Hangers:
1. Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for 

capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth of 
insulation indicated.

2. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully 
annealed for capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length to 
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suit depth of insulation indicated with integral 1½-inch (38-mm) galvanized carbon-steel 
washer.

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to 
projecting spindle that is capable of holding insulation, of thickness indicated, securely in 
position indicated when self-locking washer is in place. Baseplate shall be perforated, 
galvanized carbon-steel sheet, 0.030-inch (0.76 mm) thick by 2-inches (50 mm) square. 
Spindle shall be copper, aluminum, or stainless steel, fully annealed, 0.106-inch (2.6-mm) 
diameter shank, length to suit depth of insulation indicated. Adhesive shall be as 
recommended by hanger manufacturer; with demonstrated capability to bond insulation 
hanger securely to substrates indicated without damaging insulation, hangers, and 
substrates.

4. Self-Sticking-Base Insulation Hangers: Adhesive-backed base with a peel-off protective 
cover; and baseplate welded to projecting spindle that is capable of holding insulation, of 
thickness indicated, securely in position indicated when self-locking washer is in place. 
Baseplate shall be galvanized carbon-steel sheet, 0.030-inch (0.76 mm) thick by 2-inches 
(50 mm) square. Spindle shall be copper, aluminum, or stainless steel, fully annealed, 
0.106-inch- (2.6-mm-) diameter shank, length to suit depth of insulation indicated.

5. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch (0.41-mm) 
thick, aluminum or stainless-steel sheet, with beveled edge sized as required to hold 
insulation securely in place but not less than 1½-inches (38 mm) in diameter. Protect ends 
with capped self-locking washers incorporating a spring steel insert to ensure permanent 
retention of cap in exposed locations.

C. Staples: Outward-clinching insulation staples, nominal ¾-inch- (19-mm-) wide, stainless steel or 
Monel.

D. Wire: 0.062-inch (1.6-mm) soft-annealed, stainless steel.
2.10 PROTECTIVE SHIELDING GUARDS

A. Protective Shielding Pipe Covers.
1. Description: Manufactured plastic wraps for covering plumbing fixture hot- and cold-water 

supplies and trap and drain piping. Comply with Americans with Disabilities Act (ADA) 
requirements.

2. Description: Manufactured plastic enclosure for covering plumbing fixture hot- and cold- 
water supplies and trap and drain plumbing. Comply with ADA requirements.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation and other 
conditions affecting performance of insulation application.
1. Verify that systems and equipment to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.
3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION
A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 

adversely affect insulation application.
B. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements 

for heat tracing that apply to insulation.
C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 

stainless-steel surfaces, use demineralized water.
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3.03 COMMON INSTALLATION REQUIREMENTS
A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of equipment, fittings, and piping including fittings, valves, and 
specialties.

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required 
for each item of equipment and pipe system as specified in insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service. Install 
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or 
dry state.

D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
E. Install multiple layers of insulation with longitudinal and end seams staggered.
F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
G. Keep insulation materials dry during application and finishing.
H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive 

recommended by insulation material manufacturer.
I. Install insulation with least number of joints practical.
J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, 

supports, anchors, and other projections with vapor-barrier mastic.
1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor 

legs from point of attachment to supported item to point of attachment to structure. Taper 
and seal ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to 
insulation inserts with adhesive or sealing compound recommended by insulation material 
manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over 
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet 
and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as 

insulation jacket. Secure strips with adhesive and outward clinching staples along both 
edges of strip, spaced 4-inches (100 mm) o.c.

3. Overlap jacket longitudinal seams at least 1½-inches (38 mm). Install insulation with 
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. 
Staple laps with outward clinching staples along edge at 2-inches (50 mm) o.c.

4. For below ambient services, apply vapor-barrier mastic over staples.
5. Cover joints and seams with tape as recommended by insulation material manufacturer to 

maintain vapor seal.
6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at 

ends adjacent to duct and pipe flanges and fittings.
M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal 

thickness.
N. Finish installation with systems at operating conditions. Repair joint separations and cracking due 

to thermal movement.
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O. Repair damaged insulation facings by applying same facing material over damaged areas. Extend 
patches at least 4-inches (100 mm) beyond damaged areas. Adhere, staple, and seal patches 
similar to butt joints.

P. At the following locations, omit jacket and provide a separate cutaway removable segment of 
insulation clearly labeled “Access.” For below-ambient services, provide a design that allows 
access but maintains vapor barrier.
1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Manholes.
5. Handholes.
6. Cleanouts.

3.04 PENETRATIONS
A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof 

penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation above roof surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 
joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2-inches (50 mm) below 
top of roof flashing.

4. Seal jacket to roof flashing with flashing sealant.
B. Insulation Installation at Below-Grade Exterior Wall Penetrations: Terminate insulation flush with 

sleeve seal. Seal terminations with flashing sealant.
C. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously 

through wall penetrations.
1. Seal penetrations with flashing sealant.
2. For applications requiring only indoor insulation, terminate insulation inside wall surface 

and seal with joint sealant. For applications requiring indoor and outdoor insulation, install 
insulation for outdoor applications tightly joined to indoor insulation ends. Seal joint with 
joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 
2-inches (50 mm).

4. Seal jacket to wall flashing with flashing sealant.
D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install 

insulation continuously through walls and partitions.
E. Insulation Installation at Fire-Rated Wall and Partition Penetrations: 

1. Install pipe insulation continuously through pipe penetrations of fire-rated walls and 
partitions. 

2. Firestopping and fire-resistive joint sealers are specified in Division 07 Section “Penetration 
Firestopping.”

F. Insulation Installation at Floor Penetrations:
1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies according to Division 07 Section 

“Penetration Firestopping.”
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3.05 PIPE INSULATION INSTALLATION
A. Requirements in this Article generally apply to all insulation materials except where more specific 

requirements are specified in various pipe insulation material installation articles.
B. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with tape or bands and tighten without deforming 
insulation materials. If furnished in half sections, orient longitudinal joints at 3 and 9 o'clock 
positions on the pipe.

2. All insulation shall be tightly butted and free of voids and gaps at all joints.
3. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant.
4. For insulation with factory-applied jackets on above ambient services, secure laps with 

outward clinched staples at 6-inches (150 mm) o.c.
5. For insulation with factory-applied jackets on below ambient services, do not staple 

longitudinal tabs but secure tabs with additional adhesive as recommended by insulation 
material manufacturer and seal with vapor-barrier mastic and flashing sealant. Vapor 
barrier must be continuous.

C. Insulation Installation on Pipe Flanges:
1. Install preformed pipe insulation to outer diameter of pipe flange.
2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation, not to exceed 1½-inch (38-mm) thickness.
3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of block insulation of same thickness as 
pipe insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 
1-inch (25 mm), and seal joints with flashing sealant.

D. Insulation Installation on Pipe Fittings and Elbows:
1. Install preformed sections of same material as straight segments of pipe insulation when 

available. Secure according to manufacturer's written instructions.
2. When preformed insulation elbows and fittings are not available, install mitered sections of 

pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials 
with wire or bands.

3. Cut sectional pipe insulation to fit. Each piece shall be butted tightly against adjoining piece 
and bonded with adhesive. Fill joints, seams, voids, and irregular surfaces with insulating 
cement finished to a smooth, hard, and uniform contour that is uniform with adjoining pipe 
insulation.

E. Insulation Installation on Valves, Strainers, Unions, and Specials:
1. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation 
by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever 
is thicker. For valves, insulate up to and including the bonnets, valve stuffing-box studs, 
bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating cement.

2. Arrange insulation to permit access to packing and to allow valve operation without 
disturbing insulation.

3. Install insulation over valves, strainers, flanges, unions, and other specialties with 
continuous thermal and vapor-retarder integrity, unless otherwise indicated.

4. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same 
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation 
by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever 
is thicker. Fill joints, seams, and irregular surfaces with insulating cement. Insulate strainers 
so strainer basket flange or plug can be easily removed and replaced without damaging 
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the insulation and jacket. Provide a removable reusable insulation cover. For below-
ambient services, provide a design that maintains vapor barrier.

5. Insulate unions using a section of oversized preformed pipe insulation. Overlap adjoining 
pipe insulation by not less than two times the thickness of pipe insulation, or one pipe 
diameter, whichever is thicker.

6. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 
mastic. Install vapor-barrier mastic for below ambient services and a breather mastic for 
above ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the 
mastic to a smooth and well-shaped contour.

7. For services not specified to receive a field-applied jacket except for flexible elastomeric, 
install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions. Terminate 
ends with PVC end caps. Tape PVC covers to adjoining insulation facing using PVC tape.

8. Stencil or label the outside insulation jacket of each union with the word “UNION.” Match 
size and color of pipe labels.

F. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, 
test connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, 
and equipment. Shape insulation at these connections by tapering it to and around the connection 
with insulating cement and finish with finishing cement, mastic, and flashing sealant.

G. Install removable insulation covers at locations indicated. Installation shall conform to the 
following:
1. Make removable flange and union insulation from sectional pipe insulation of same 

thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe 
insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation 
from flanges or union long at least two times the insulation thickness over adjacent pipe 
insulation on each side of flange or union. Secure flange cover in place with stainless-steel 
or aluminum bands. Select band material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges except divide 
the two-part section on the vertical center line of valve body.

4. When covers are made from block insulation, make two halves, each consisting of mitered 
blocks wired to stainless-steel fabric. Secure this wire frame, with its attached insulation, 
to flanges with tie wire. Extend insulation at least 2-inches (50 mm) over adjacent pipe 
insulation on each side of valve. Fill space between flange or union cover and pipe 
insulation with insulating cement. Finish cover assembly with insulating cement applied in 
two coats. After first coat is dry, apply and trowel second coat to a smooth finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed surfaces 
with a metal jacket.

H. Special Requirements for Flexible Elastomeric Insulation Installation: Seal all transverse seams, 
longitudinal seams, end joints, and section joints with manufacturer's recommended adhesive to 
eliminate openings in insulation that allow passage of air to surface being insulated.

3.06 FIELD-APPLIED JACKET INSTALLATION
A. Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal seams and 

end joints; for horizontal applications, install with longitudinal seams along top and bottom of 
tanks and vessels. Seal with manufacturer's recommended adhesive. Apply two continuous 
beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and 
joint edge.

B. Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal seams and 
end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof 
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands 12-
inches (300 mm) o.c. and at end joints.
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C. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with 
factory-applied jackets.
1. Draw jacket smooth and tight to surface with 2-inch (50-mm) overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

3.07 FINISHES
A. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 

insulation manufacturer's recommended protective coating.
3.08 PIPING INSULATION SCHEDULE, GENERAL

A. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Fire-suppression piping.
2. Drainage (sanitary/waste) piping located in crawl spaces.
3. Below-grade piping.
4. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

B. Hot Surfaces: For piping services denoted all piping surfaces including but not limited to pipe, 
flanges, fittings, valves of every kind, strainers, unions, and other appurtenances shall be 
insulated to avoid potential for personnel injury via contact with hot surface.

C. Cold Surfaces: For piping surfaces operating below surrounding ambient temperature, all piping 
surfaces including but not limited to pipe, flanges, fittings, valves of every kind, strainers, unions, 
and other appurtenances shall be insulated and shall include uninterrupted vapor barrier to avoid 
potential condensation.

3.09 PIPE INSULATION SCHEDULE, INDOORS
A. Domestic Cold Water:

1. Insulation shall be any of the following:
a. Flexible Elastomeric: 1-inch (25 mm) thick.
b. Mineral-Fiber, Preformed Pipe, Type I: 1-inch (25 mm) thick.

B. Domestic Hot-Water Supply and Return, 140ºF and below:
1. NPS 1¼ (DN 30) and Smaller: Insulation shall be Mineral-Fiber, Preformed Pipe, Type I, 

1-inch thick.
2. NPS 1½ (DN 40) and Larger: Insulation shall be Mineral-Fiber, Preformed Pipe, Type I, 1-

1/2 inches thick.
C. Domestic Water Branch Piping to Fixtures within Walls/Chases (Hot and Cold; Non-Recirculated):

1. NPS 2 (DN 50) and Smaller: Insulation shall be Mineral-Fiber, Preformed Pipe, Type I, 1/2 
-inch thick.

2. NPS 2 (DN 50) and smaller: Insulation shall be flexible elastomeric, 1/2 inch thick.
D. Domestic Hot-Water Supply and Return, above 140ºF:

1. NPS 1-½ (DN 40) and Smaller: Insulation shall be Mineral-Fiber, Preformed Pipe, Type I, 
1½ -inch thick.

2. NPS 2 (DN 50) and larger: Insulation shall be mineral fiber, preformed pipe type I, 2”thick.
E. NPS 2 (DN 50) and Larger: Insulation shall be Mineral-Fiber, Preformed Pipe, Type I, 2 inches 

thick. Solar Hot-Water Supply and Return (Indoor):
1.  Insulation shall be Mineral-Fiber, Preformed Pipe, Type I, 2-inches thick.

F. Storm Piping (including drain body and overflow storm piping)
1. NPS-ALL: Insulation shall be mineral fiber, preformed pipe, Type I, 1” thick.

G. Sanitary Waste Piping where heat tracing is installed.
1. All Pipe Sizes: Insulation shall be mineral fiber preformed pipe insulation, Type I: 2” thick.
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3.10 INDOOR, FIELD-APPLIED JACKET SCHEDULE
A. Install jacket over all mineral-fiber or fiberglass insulation material. For insulation with factory-

applied jacket, install the field-applied jacket over the factory-applied jacket.
B. Except as noted below, apply the following field jackets on all mineral-fiber or fiberglass insulation:

1. Equipment: Aluminum, Stucco Embossed, 0.016-inch (0.41 mm) thick.
2. Piping: PVC, 30 mils (0.8 mm) thick.

C. Exceptions: Field jackets are not required over insulation in the following cases:
1. If equipment, piping, are concealed above a ceiling or in an enclosed shaft, chase or walls.
2. If equipment, piping, are installed 96-inches or greater above floor.
3. If equipment, piping, handle a service with a normal operating temperature 60°F (16°C) or 

higher. Except when exposed to view less than 96” above floor.
END OF SECTION
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SECTION 22 11 16
DOMESTIC WATER PIPING

PART 1 - GENERAL
1.01 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 13 05 41 “Seismic Restraints,” Section 22 01 00 “Basic Plumbing Requirements,” and 
Section 22 05 00 “Basic Plumbing Materials and Methods” all apply to the work of this Section 
as if fully repeated herein.

1.02 SUMMARY
A. Section Includes:

1. Copper tube and fittings.
2. Piping joining materials.
3. Encasement for piping.
4. Transition fittings.
5. Dielectric fittings.

1.03 ACTION SUBMITTALS
A. Product Data: For transition fittings and dielectric fittings.
B. Sustainable Design Submittals:

1. Product Data: For adhesives, indicating VOC content.
1.04 INFORMATIONAL SUBMITTALS

A. System purging and disinfecting activities report.
B. Field quality-control reports.

1.05 FIELD CONDITIONS
A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by 

Owner or others unless permitted under the following conditions and then only after arranging 
to provide temporary water service according to requirements indicated:
1. Notify Construction Manager and Owner no fewer than fourteen days in advance of 

proposed interruption of water service.
2. Do not interrupt water service without Owner’s written permission.

PART 2 - PRODUCTS
2.01 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 
materials, and joining methods for specific services, service locations, and pipe sizes.

B. Potable-water piping, and components shall comply with NSF 14 and NSF 61 Annex G. Plastic 
piping components shall be marked with "NSF-pw."

C. Comply with NSF Standard 372 for low lead.
2.02 COPPER TUBE AND FITTINGS

A. Hard Copper Tube: [ASTM B 88, Type L (ASTM B 88M, Type B)] [and] [ASTM B 88, Type M 
(ASTM B 88M, Type C)] water tube, drawn temper.

B. Soft Copper Tube: [ASTM B 88, Type K (ASTM B 88M, Type A)] [and] [ASTM B 88, Type L 
(ASTM B 88M, Type B)] water tube, annealed temper.

C. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.
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D. Copper Unions:
1. MSS SP-123.
2. Cast-copper-alloy, hexagonal-stock body.
3. Ball-and-socket, metal-to-metal seating surfaces.
4. Solder-joint or threaded ends.

2.03 PIPING JOINING MATERIALS
A. Pipe-Flange Gasket Materials:

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch (3.2 mm) thick or ASME B16.21, 
nonmetallic and asbestos free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.
B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
C. Solder Filler Metals: ASTM B 32, lead-free alloys.
D. Flux: ASTM B 813, water flushable.
E. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for general-

duty brazing unless otherwise indicated.
F. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by piping 

system manufacturer unless otherwise indicated.
2.04 ENCASEMENT FOR PIPING

A. Standard: ASTM A 674 or AWWA C105/A21.5.
B. Form: tube.
C. Color: Black or natural.

2.05 TRANSITION FITTINGS
A. General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system 
fitting.

C. Sleeve-Type Transition Coupling: AWWA C219.
2.06 DIELECTRIC FITTINGS

A. See Section 22 05 00 “Basic Plumbing Materials and Methods”.
PART 3 - EXECUTION
3.01 EARTHWORK

A. Comply with requirements in Section 31 20 00 "Earth Moving" for excavating, trenching, and 
backfilling.

3.02 PIPING INSTALLATION
A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 

domestic water piping. Indicated locations and arrangements are used to size pipe and 
calculate friction loss, expansion, and other design considerations. Install piping as indicated 
unless deviations to layout are approved on coordination drawings.

B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
C. Install underground copper tube in PE encasement according to ASTM A 674 or 

AWWA C105/A21.5.
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D. Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve 
inside the building at each domestic water-service entrance. Comply with requirements for 
pressure gages in Section 22 05 19 "Meters and Gages for Plumbing Piping" and with 
requirements for drain valves and strainers in Section 22 11 19 "Domestic Water Piping 
Specialties."

E. Install shutoff valve immediately upstream of each dielectric fitting.
F. Install water-pressure-reducing valves downstream from shutoff valves. Comply with 

requirements for pressure-reducing valves in Section 22 11 19 "Domestic Water Piping 
Specialties."

G. Install domestic water piping level without pitch and plumb.
H. Rough-in domestic water piping for water-meter installation according to utility company's 

requirements.
I. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices in 

Section 13 05 41 "Seismic Restraints."
J. Install piping concealed from view and protected from physical contact by building occupants 

unless otherwise indicated and except in equipment rooms and service areas.
K. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise.

L. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 
coordinate with other services occupying that space.

M. Install piping to permit valve servicing.
N. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 

than the system pressure rating used in applications below unless otherwise indicated.
O. Install piping free of sags and bends.
P. Install fittings for changes in direction and branch connections.
Q. Install unions in copper tubing at final connection to each piece of equipment, machine, and 

specialty.
R. Install pressure gages on suction and discharge piping for each plumbing pump and packaged 

booster pump. 
S. Install thermostats in hot-water circulation piping. 
T. Install thermometers on inlet and outlet piping from each water heater. 
U. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for 

sleeves specified in Section 22 05 00 “Basic Plumbing Materials and Methods."
V. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with 

requirements for sleeve seals specified in Section 22 05 00 “Basic Plumbing Materials and 
Methods." Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with 
requirements for escutcheons specified in Section 22 05 00 “Basic Plumbing Materials and 
Methods."

3.03 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 pipes, tubes, and fittings before 

assembly.
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C. 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.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 

damaged.
D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed Joints" 

chapter.
E. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join 

copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
F. Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and 

thickness suitable for domestic water service. Join flanges with gasket and bolts according to 
ASME B31.9.

G. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of 
both piping systems.

3.04 TRANSITION FITTING INSTALLATION
A. Install transition couplings at joints of dissimilar piping.
B. Transition Fittings in Underground Domestic Water Piping:

1. Fittings for NPS 1-1/2 (DN 40) and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 (DN 50) and Larger: Sleeve-type coupling.

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 (DN 50) and Smaller: Plastic-
to-metal transition [fittings] [or] [unions].

3.05 DIELECTRIC FITTING INSTALLATION
A. See section 22 05 00 “Basic Plumbing Material and Methods”.

3.06 HANGER AND SUPPORT INSTALLATION
A. Comply with requirements for seismic-restraint devices in Section 200800 Seismic Protection."
B. Comply with requirements for pipe hanger, support products, and installation in Section 220529 

"Hangers and Supports for Plumbing Piping and Equipment."
1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44, pipe 
rolls. Support pipe rolls on trapeze.

4. Base of Vertical Piping: MSS Type 52, spring hangers.
C. Support vertical piping and tubing at base and at each floor.
D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch (10 

mm).
E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 

rod diameters:
1. NPS 3/4 (DN 20) and Smaller: 60 inches (1500 mm) with 3/8-inch (10-mm) rod.
2. NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches (1800 mm) with 3/8-inch (10-mm) 

rod.
3. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch (10-mm) 

rod.
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4. NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod.
5. NPS 3 to NPS 5 (DN 80 to DN 125): 10 feet (3 m) with 1/2-inch (13-mm) rod.
6. NPS 6 (DN 150): 10 feet (3 m) with 5/8-inch (16-mm) rod.
7. NPS 8 (DN 200): 10 feet (3 m) with 3/4-inch (19-mm) rod.

F. Install supports for vertical copper tubing every 10 feet (3 m).
G. Support piping and tubing not listed in this article according to MSS SP-58 and manufacturer's 

written instructions.
3.07 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. When installing piping adjacent to equipment and machines, allow space for service and 

maintenance.
C. Connect domestic water piping to exterior water-service piping. Use transition fitting to join 

dissimilar piping materials.
D. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to 

the following:
1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.
2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not 

smaller than sizes of water heater connections.
3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller 

than that required by plumbing code.
4. Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than 

equipment connections. Provide shutoff valve and union for each connection. Use flanges 
instead of unions for NPS 2-1/2 (DN 65) and larger.

3.08 IDENTIFICATION
A. Identify system components. Comply with requirements for identification materials and 

installation in Section 22 05 53 "Identification for Plumbing Piping and Equipment."
B. Label pressure piping with system operating pressure.

3.09 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:

1. Piping Inspections:
a. Do not enclose, cover, or put piping into operation until it has been inspected and 

approved by authorities having jurisdiction.
b. During installation, notify authorities having jurisdiction at least one day before 

inspection must be made. Perform tests specified below in presence of authorities 
having jurisdiction:
1) Roughing-in Inspection: Arrange for inspection of piping before concealing 

or closing in after roughing in and before setting fixtures.
2) Final Inspection: Arrange for authorities having jurisdiction to observe tests 

specified in "Piping Tests" Subparagraph below and to ensure compliance 
with requirements.

c. Reinspection: If authorities having jurisdiction find that piping will not pass tests or 
inspections, make required corrections and arrange for reinspection.

d. Reports: Prepare inspection reports and have them signed by authorities having 
jurisdiction.

2. Piping Tests:
a. Fill domestic water piping. Check components to determine that they are not air 

bound and that piping is full of water.
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b. Test for leaks and defects in new piping and parts of existing piping that have been 
altered, extended, or repaired. If testing is performed in segments, submit a 
separate report for each test, complete with diagram of portion of piping tested.

c. Leave new, altered, extended, or replaced domestic water piping uncovered and 
unconcealed until it has been tested and approved. Expose work that was covered 
or concealed before it was tested.

d. Cap and subject piping to static water pressure of 50 psig (345 kPa) above 
operating pressure, without exceeding pressure rating of piping system materials. 
Isolate test source and allow it to stand for four hours. Leaks and loss in test 
pressure constitute defects that must be repaired.

e. Repair leaks and defects with new materials, and retest piping or portion thereof 
until satisfactory results are obtained.

f. Prepare reports for tests and for corrective action required.
B. Domestic water piping will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.

3.10 ADJUSTING
A. Perform the following adjustments before operation:

1. Close drain valves, hydrants, and hose bibbs.
2. Open shutoff valves to fully open position.
3. Open throttling valves to proper setting.
4. Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to 
provide hot-water flow in each branch.

b. Adjust calibrated balancing valves to flows indicated.
5. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation.
6. Remove and clean strainer screens. Close drain valves and replace drain plugs.
7. Remove filter cartridges from housings and verify that cartridges are as specified for 

application where used and are clean and ready for use.
8. Check plumbing specialties and verify proper settings, adjustments, and operation.

3.11 CLEANING
A. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if 
methods are not prescribed, use procedures described in either AWWA C651 or 
AWWA C652 or follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets.
b. Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm 
(50 mg/L) of chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least 200 ppm 
(200 mg/L) of chlorine. Isolate and allow to stand for three hours.

c. Flush system with clean, potable water until no chlorine is in water coming from 
system after the standing time.

d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.

B. Clean non-potable domestic water piping as follows:
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1. Purge new piping and parts of existing piping that have been altered, extended, or 
repaired before using.

2. Use purging procedures prescribed by authorities having jurisdiction or; if methods are 
not prescribed, follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets.
b. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat 

procedures if biological examination shows contamination.
C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-

sample approvals from authorities having jurisdiction.
D. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

3.12 PIPING SCHEDULE
A. Transition and special fittings with pressure ratings at least equal to piping rating may be used 

in applications below unless otherwise indicated.
B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C. Under-building-slab, domestic water, building-service piping shall be the following:

1. Soft copper tube, ASTM B 88, Type K (ASTM B 88M, Type A); wrought-copper, solder-
joint fittings; and brazed joints.

D. Aboveground domestic water piping, , shall be the following:
1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); cast- or wrought copper, 

solder-joint fittings; and soldered joints.
3.13 VALVE SCHEDULE

A. Drawings indicate valve types to be used. Where specific valve types are not indicated, the 
following requirements apply:
1. Shutoff Duty: Use ball valves for piping NPS 2 (DN 50) and smaller. Use butterfly or ball 

valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger.
2. Throttling Duty: Use ball valves for piping NPS 2 (DN 50) and smaller. Use butterfly or 

ball valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger.
3. Hot-Water Circulation Piping, Balancing Duty: Calibrated balancing valves.
4. Drain Duty: Hose-end drain valves.

B. Use check valves to maintain correct direction of domestic water flow to and from equipment.
END OF SECTION
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SECTION 22 11 19 
DOMESTIC WATER PIPING SPECIALTIES

PART 1 - GENERAL
1.01 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 13 05 41 “Seismic Restraints,” Section 22 01 00 “Basic Plumbing Requirements,” and 
Section 22 05 00 “Basic Plumbing Materials and Methods” all apply to the work of this Section 
as if fully repeated herein.

1.02 SUMMARY
A. Section Includes:

1. Vacuum breakers.
2. Backflow preventers.
3. Water pressure-reducing valves.
4. Balancing valves.
5. Temperature-actuated, water mixing valves.
6. Strainers.
7. Outlet boxes.
8. Hose stations.
9. Hose bibbs.
10. Wall hydrants.
11. Drain valves.
12. Water-hammer arresters.
13. Trap-seal primer valves.
14. Trap-seal primer systems.
15. Specialty valves.
16. Flexible connectors.
17. Water meters.

B. Related Requirements:
1. Section 22 11 16 "Domestic Water Piping" for water meters.

1.03 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Shop Drawings: For domestic water piping specialties.

1. Include diagrams for power, signal, and control wiring.
1.04 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.
1.05 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For domestic water piping specialties to include in 
emergency, operation, and maintenance manuals.

PART 2 - PRODUCTS
2.01 GENERAL REQUIREMENTS FOR PIPING SPECIALTIES

A. Potable-water piping, and components shall comply with NSF 61 Annex G.
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2.02 PERFORMANCE REQUIREMENTS
A. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig (860 kPa) unless 

otherwise indicated.
2.03 VACUUM BREAKERS

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:
1. Standard: ASSE 1001.
2. Size: NPS 1/4 to NPS 3 (DN 8 to DN 80), as required to match connected piping.
3. Body: Bronze.
4. Inlet and Outlet Connections: Threaded.
5. Finish: Rough bronze for unfinished areas, and for finished areas Chrome plated.

B. Hose-Connection Vacuum Breakers:
1. Standard: ASSE 1011.
2. Body: Bronze, nonremovable, with manual drain.
3. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.
4. Finish: For finished areas provide Chrome or nickel plated, and for unfished areas 

provide Rough bronze.
C. Pressure Vacuum Breakers:

1. Standard: ASSE 1020.
2. Operation: Continuous-pressure applications.
3. Pressure Loss: 5 psig (35 kPa) maximum, through middle third of flow range.
4. Size: All.
5. Accessories:

a. Valves: Ball type, on inlet and outlet.
D. Spill-Resistant Vacuum Breakers:

1. Standard: ASSE 1056.
2. Operation: Continuous-pressure applications.
3. Accessories:

a. Valves: Ball type, on inlet and outlet.
2.04 BACKFLOW PREVENTERS

A. Reduced-Pressure-Principle Backflow Preventers (RPZ-”X”):
1. Acceptable manufacturers: WATTS, Febco, Ames and Wilkins.
2. Standard: ASSE 1013.
3. Operation: Continuous-pressure applications.
4. Size: See drawings.
5. Body: Bronze for NPS 2 (DN 50) and smaller; cast iron with interior lining that complies 

with AWWA C550 or that is FDA approved for NPS 2-1/2 (DN 65) and larger.
6. End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 

(DN 65) and larger.
7. Configuration: Designed for horizontal, straight-through flow.
8. Accessories:

a. Valves NPS 2 (DN 50) and Smaller: Ball type with threaded ends on inlet and 
outlet.

b. Valves NPS 2-1/2 (DN 65) and Larger: Outside-screw and yoke-gate type with 
flanged ends on inlet and outlet.

c. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.
B. Backflow-Preventer Test Kits:

1. Description: Factory calibrated, with gages, fittings, hoses, and carrying case with test-
procedure instructions.
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2.05 WATER PRESSURE-REDUCING VALVES
A. Water Regulators:

1. Acceptable manufacturers: WATTS, Wilkins and Zurn.
2. Standard: ASSE 1003.
3. Pressure Rating: Initial working pressure of 150 psig (1035 kPa).
4. Size: As shown on drawings.
5. Body:  cast iron with interior lining that complies with AWWA C550 or that is FDA 

approved for NPS 2-1/2 and NPS 3 (DN 65 and DN 80).
6. Valves for Booster Heater Water Supply: Include integral bypass.
7. End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 and 

NPS 3 (DN 65 and DN 80).
B. Water-Control Valves:

1. Acceptable manufacturers: WATTS, CLA-VAL and Wilkins.
2. Description: Pilot-operated, diaphragm-type, single-seated, main water-control valve.
3. Pressure Rating: Initial working pressure of 150 psig (1035 kPa) minimum with 

AWWA C550 or FDA-approved, interior epoxy coating. Include small pilot-control valve, 
restrictor device, specialty fittings, and sensor piping.

4. Main Valve Body: Cast- or ductile-iron body with AWWA C550 or FDA-approved, interior 
epoxy coating; or stainless-steel body.
a. Size: As shown on drawings.
b. Pattern: Globe-valve design.
c. Trim: Stainless steel.

5. See schedule on drawings.
6. End Connections: Threaded for NPS 2 (DN 50) and smaller; [flanged] <Insert type> for 

NPS 2-1/2 (DN 65) and larger.
2.06 BALANCING VALVES

A. Copper-Alloy Calibrated Balancing Valves:
1. Acceptable manufacturers: Bell & Gossett, WATTS and Nibco.
2. Type: Ball valve with two readout ports and memory-setting indicator.
3. Body: bronze.
4. Size: Same as connected piping, but not larger than.
5. Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case.

2.07 TEMPERATURE-ACTUATED, WATER MIXING VALVES
A. Primary, Thermostatic, Water Mixing Valves:

1. Acceptable manufacturers: Symmons, Leonard and Lawler.
2. Standard: ASSE 1017.
3. Pressure Rating: 125 psig (860 kPa) minimum unless otherwise indicated.
4. Type: Exposed-mounted, thermostatically controlled, water mixing valve.
5. Material: Bronze body with corrosion-resistant interior components.
6. Connections: Threaded inlets and outlet.
7. Accessories: Manual temperature control, check stops on hot- and cold-water supplies, 

and adjustable, temperature-control handle.
8. Tempered-Water Setting: 110 deg F (deg C).

B. Individual-Fixture, Water Tempering Valves
1. Acceptable manufacturers: Leonard, Bradley, Zurn and Wilkins.
2. Standard: ASSE 1016 ASSE 1070, thermostatically controlled, water tempering valve.
3. Pressure Rating: 125 psig (860 kPa) minimum unless otherwise indicated.
4. Body: Bronze body with corrosion-resistant interior components.
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5. Temperature Control: Adjustable.
6. Inlets and Outlet: Threaded.
7. Finish: Rough or chrome-plated bronze.
8. Tempered-Water Setting: 105 °F [110 °F] 

2.08 STRAINERS FOR DOMESTIC WATER PIPING
A. Y-Pattern Strainers:

1. Pressure Rating: 125 psig (860 kPa) minimum unless otherwise indicated.
2. Body: Bronze for NPS 2 (DN 50) and smaller; cast iron for NPS 2-1/2 (DN 65) and larger.
3. End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 

(DN 65) and larger.
4. Screen: Stainless steel with round perforations unless otherwise indicated.
5. Drain: Factory-installed, hose-end drain valve.

2.09 OUTLET BOXES
A. Icemaker Outlet Boxes (OB-2):

1. Acceptable manufacturers: Sioux Chief, Acorn and Guy Gray.
2. Mounting: Recessed.
3. Material and Finish: Enameled-steel or epoxy-painted-steelbox and faceplate.
4. Faucet: Valved fitting complying with ASME A112.18.1. Include NPS 1/2 (DN 15) or 

smaller copper tube outlet.
5. Supply Shutoff Fitting: NPS 1/2 (DN 15) gate, globe, or ball valve and NPS 1/2 (DN 15) 

copper, water tubing.
6. Water hammer arrestors. 

2.10 HOSE BIBBS
A. Hose Bibbs (HB-1):

1. Standard: ASME A112.18.1 for sediment faucets.
2. Body Material: Bronze.
3. Seat: Bronze, replaceable.
4. Supply Connections: NPS 3/4 (DN 20) threaded or solder-joint inlet.
5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7.
6. Pressure Rating: 125 psig (860 kPa).
7. Vacuum Breaker: Integral nonremovable, drainable, hose-connection vacuum breaker 

complying with ASSE 1011.
2.11 WALL HYDRANTS

A. Non-freeze Wall Hydrants (WH-1):
1. Acceptable manufacturers: Zurn, Jay R. Smith, Woodford and Josam.
2. Standard: ASME A112.21.3M for [concealed] [exposed]-outlet, self-draining wall 

hydrants.
3. Pressure Rating: 125 psig (860 kPa).
4. Operation: Loose key.
5. Casing and Operating Rod: Of length required to match wall thickness. Include wall 

clamp.
6. Inlet: NPS 3/4 or NPS 1 (DN 20 or DN 25).
7. Outlet: Concealed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7.
8. Box: Deep, flush mounted with cover.
9. Outlet: Exposed, with integral vacuum breaker and garden-hose thread complying with 

ASME B1.20.7.
10. Nozzle and Wall-Plate Finish: [Polished nickel bronze] [Rough bronze] <Insert finish>.
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11. Operating Keys(s): [One] [Two] with each wall hydrant.
2.12 DRAIN VALVES

A. Ball-Valve-Type, Hose-End Drain Valves:
1. Standard: MSS SP-110 for standard-port, two-piece ball valves.
2. Pressure Rating: 400-psig (2760-kPa) minimum CWP.
3. Size: NPS 3/4 (DN 20).
4. Body: Copper alloy.
5. Ball: Chrome-plated brass.
6. Seats and Seals: Replaceable.
7. Handle: Vinyl-covered steel.
8. Inlet: Threaded or solder joint.
9. Outlet: Threaded, short nipple with garden-hose thread complying with ASME B1.20.7 

and cap with brass chain.
2.13 WATER-HAMMER ARRESTERS

A. Water-Hammer Arresters:
1. Acceptable manufacturers: PPP Inc., WATTS, Sioux Chief.
2. Standard: ASSE 1010 or PDI-WH 201, NSF 372
3. Type: Copper tube with piston.
4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

2.14 TRAP-SEAL PRIMER DEVICE
A. Drainage-Type, Trap-Seal Primer Device:

1. Acceptable manufacturers: Mifab, Jay R. Smith and PPP Inc.
2. Standard: ASSE 1044, flush valve tail piece with NPS 3/8 (DN 10) minimum, trap makeup 

connection.
3. Size: NPS 1-1/4 (DN 32) minimum.
4. Material: Chrome-plated, cast brass.

2.15 TRAP-SEAL PRIMER SYSTEMS
A. Trap-Seal Primer Systems (TP- “X”):

1. Acceptable manufacturers: PPP Inc. and Mifab.
2. Standard: ASSE 1044.
3. Piping: NPS 3/4, ASTM B 88, Type L (DN 20, ASTM B 88M, Type B); copper, water 

tubing.
4. Cabinet: Surface-mounted steel box with stainless-steel cover.
5. Electric Controls: 24-hour timer, solenoid valve, and manual switch for 120-V ac power.

a. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application.

6. Vacuum Breaker: ASSE 1001.
2.16 FLEXIBLE CONNECTORS

A. Stainless-Steel-Hose Flexible Connectors: Corrugated-stainless-steel tubing with stainless-steel 
wire-braid covering and ends welded to inner tubing.
1. Working-Pressure Rating: Minimum 200 psig (1380 kPa).
2. End Connections NPS 2 (DN 50) and Smaller: Threaded steel-pipe nipple.
3. End Connections NPS 2-1/2 (DN 65) and Larger: Flanged steel nipple.

2.17 WATER METERS
A. Turbine-Type Water Meters:

1. Acceptable manufacturers: Badger, Hersey and Octave.
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2. Description:
a. Standard: AWWA C701.
b. Pressure Rating: 150-psig working pressure.
c. Body Design: Turbine; totalization meter.
d. Registration: In gallons (liters) or cubic feet (cubic meters) as required by utility 

company.
e. Case: Bronze.
f. End Connections for Meters NPS 2 (DN 50) and Smaller: Threaded.
g. End Connections for Meters NPS 2-1/2 (DN 65) and Larger: Flanged.
h. Pulse type.

B. Remote Registration System: Encoder type complying with AWWA C707; modified with signal-
transmitting assembly, low-voltage connecting wiring, and remote register assembly as required 
by utility company.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Install backflow preventers in each water supply to mechanical equipment and systems and to 
other equipment and water systems that may be sources of contamination. Comply with 
authorities having jurisdiction.
1. Locate backflow preventers in same room as connected equipment or system.
2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap 

fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe 
diameters in drain piping and pipe-to-floor drain. Locate air-gap device attached to or 
under backflow preventer. Simple air breaks are unacceptable for this application.

3. Do not install bypass piping around backflow preventers.
B. Install pressure gages on inlet and outlet of water regulator.
C. Install balancing valves in locations where they can easily be adjusted.
D. Install temperature-actuated, water mixing valves with check stops or shutoff valves on inlets 

and with shutoff valve on outlet.
1. Install cabinet-type units recessed in or surface mounted on wall as specified.

E. Install Y-pattern strainers for water on supply side of each control valve and pump.
F. Install outlet boxes recessed in wall or surface mounted on wall. Install 2-by-4-inch (38-by-89-

mm) fire-retardant-treated-wood blocking, wall reinforcement between studs. Comply with 
requirements for fire-retardant-treated-wood blocking in Section 06 10 00 "Rough Carpentry."
1. Install water-hammer arresters in water piping according to PDI-WH 201.

G. Install supply-type, trap-seal primer valves with outlet piping pitched down toward drain trap a 
minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust valve for 
proper flow.

H. Install drainage-type, trap-seal primer valves as flush valve tail piece with outlet piping pitched 
down toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet 
fitting.

I. Install trap-seal primer systems with outlet piping pitched down toward drain trap a minimum of 
1 percent, and connect to floor-drain body, trap, or inlet fitting. Adjust system for proper flow.

3.02 CONNECTIONS
A. Comply with requirements for ground equipment in Section 26 05 26 "Grounding and Bonding 

for Electrical Systems."
B. Fire-retardant-treated-wood blocking is specified in Section 26 05 19 "Low-Voltage Electrical 

Power Conductors and Cables" for electrical connections.
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3.03 LABELING AND IDENTIFYING
A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or 

sign on or near each of the following:
1. Coordinate list below with products retained in Part 2.
2. Intermediate atmospheric-vent backflow preventers.
3. Reduced-pressure-principal backflow preventers.
4. Double-check, backflow-prevention assemblies.
5. Water pressure-reducing valves.
6. Primary, thermostatic, water mixing valves.
7. Manifold, thermostatic, water mixing-valve assemblies.
8. Primary water tempering valves.

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety 
and emergency precautions, and warn of hazards and improper operations, in addition to 
identifying unit. Nameplates and signs are specified in Section 22 05 53 "Identification for 
Plumbing Piping and Equipment."

3.04 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:

1. Test each pressure vacuum breaker and reduced-pressure-principal backflow preventer 
according to authorities having jurisdiction and the device's reference standard.

B. Domestic water piping specialties will be considered defective if they do not pass tests and 
inspections.

C. Prepare test and inspection reports.
3.05 ADJUSTING

A. Set field-adjustable pressure set points of water pressure-reducing valves.
B. Set field-adjustable flow set points of balancing valves.
C. Set field-adjustable temperature set points of temperature-actuated, water mixing valves.

END OF SECTION
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SECTION 22 13 16
SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL
1.01 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 13 05 41 “Seismic Restraints,” Section 22 01 00 “Basic Plumbing Requirements,” and 
Section 22 05 00 “Basic Plumbing Materials and Methods” all apply to the work of this Section as 
if fully repeated herein.

1.02 SUMMARY
A. Section Includes:

1. Pipe, tube, and fittings.
2. Specialty pipe fittings.
3. Encasement for underground metal piping.

1.03 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Sustainable Design Submittals:

1. Product Data for Credit IEQ 4.1: For solvent cements and adhesives, and primers, 
documentation including printed statement of VOC content.

1.04 INFORMATIONAL SUBMITTALS
A. Seismic Qualification Certificates: For waste and vent piping, accessories, and components, from 

manufacturer.
1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation.
2. Detailed description of piping anchorage devices on which the certification is based and 

their installation requirements.
B. Field quality-control reports.

1.05 FIELD CONDITIONS
A. Interruption of Existing Sanitary Waste 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 Construction Manager and Owner no fewer than two weeks in advance of proposed 

interruption of sanitary waste service.
2. Do not proceed with interruption of sanitary waste service without Owner's written 

permission.
PART 2 - PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum working 
pressure unless otherwise indicated:
1. Soil, Waste, and Vent Piping: 10-foot head of water (30 kPa).
2. Waste, Force-Main Piping: 50 psig (345 kPa).

B. Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand 
the effects of earthquake motions determined according to ASCE/SEI 7.
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2.02 PIPING MATERIALS
A. All cast iron soil pipe and fittings shall be marked with the collective trademark of the Cast Iron 

Soil Pipe Institute (CISPI) and listed by NSF International.
B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and pipe sizes.
C. Pipe and Fittings shall be “Made In The U.S.A”.

2.03 PVC PIPE AND FITTINGS
A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic 

piping components. Include marking with "NSF-DWV" for plastic drain, waste, and vent piping 
and "NSF-sewer" for plastic sewer piping.

B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and 

to fit Schedule 40 pipe.
D. Adhesive Primer: ASTM F 656.

1. Adhesive primer shall have a VOC content of 550 g/L or less when calculated according to 
40 CFR 59, Subpart D (EPA Method 24).

E. Solvent Cement: ASTM D 2564.
1. Adhesive primer shall have a VOC content of 510 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24).
2.04 SPECIALTY PIPE FITTINGS

A. Transition Couplings:
1. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping 

system fitting.
B. Dielectric Fittings:

1. See Section 22 05 00 “Basic Plumbing Materials and Methods”.
PART 3 - EXECUTION
3.01 EARTH MOVING

A. Comply with requirements for excavating, trenching, and backfilling specified in Section 312000 
"Earth Moving."

3.02 PIPING INSTALLATION
A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems.
1. Indicated locations and arrangements were used to size pipe and calculate friction loss, 

expansion, pump sizing, and other design considerations.
2. Install piping as indicated unless deviations to layout are approved on coordination 

drawings.
B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas.
C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
E. Install piping to permit valve servicing.
F. Install piping at indicated slopes.
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G. Install piping free of sags and bends.
H. Install fittings for changes in direction and branch connections.
I. Install piping to allow application of insulation.
J. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices 

specified in Section 13 05 41 “Seismic Restraints”. Make changes in direction for soil and waste 
drainage and vent piping using appropriate branches, bends, and long-sweep bends.
1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in 

direction of flow is from horizontal to vertical.
2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back-to-

back or side by side with common drainpipe.
a. Straight tees, elbows, and crosses may be used on vent lines.

3. Do not change direction of flow more than 90 degrees.
4. Use proper size of standard increasers and reducers if pipes of different sizes are 

connected.
a. Reducing size of waste piping in direction of flow is prohibited.

K. Lay buried building waste piping beginning at low point of each system.
1. Install true to grades and alignment indicated, with unbroken continuity of invert. Place 

hub ends of piping upstream.
2. Install required gaskets according to manufacturer's written instructions for use of 

lubricants, cements, and other installation requirements.
3. Maintain swab in piping and pull past each joint as completed.

L. Install soil and waste and vent piping at the following minimum slopes unless otherwise 
indicated:
1. Building Sanitary Waste: 2 percent downward in direction of flow for piping NPS 3 (DN 80) 

and smaller; 1 percent downward in direction of flow for piping NPS 4 (DN 100) and larger.
2. Horizontal Sanitary Waste Piping: 2 percent downward in direction of flow.
3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

M. Install aboveground PVC piping according to ASTM D 2665.
N. Install underground PVC piping according to ASTM D 2321.
O. Install engineered soil and waste and vent piping systems as follows:

1. Combination Waste and Vent: Comply with standards of authorities having jurisdiction.
2. Hubless, Single-Stack Drainage System: Comply with ASME B16.45 and hubless, single-

stack aerator fitting manufacturer's written installation instructions.
3. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.

P. Plumbing Specialties:
1. Install cleanouts at grade and extend to where building sanitary drains connect to building 

sanitary sewers in sanitary waste gravity-flow piping.
a. Install cleanout fitting with closure plug inside the building in sanitary drainage 

force-main piping.
b. Comply with requirements for cleanouts specified in Section 22 13 19 "Sanitary 

Waste Piping Specialties."
2. Install drains in sanitary waste gravity-flow piping.

a. Comply with requirements for drains specified in Section 22 13 19 "Sanitary Waste 
Piping Specialties."

Q. Do not enclose, cover, or put piping into operation until it is inspected and approved by 
authorities having jurisdiction.

R. Install sleeves for piping penetrations of walls, ceilings, and floors.
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1. Comply with requirements for sleeves specified in Section 22 05 00 “Basic Plumbing 
Material and Methods."

S. Install sleeve seals for piping penetrations of concrete walls and slabs.
1. Comply with requirements for sleeve seals specified in Section 22 05 00 “Basic Plumbing 

Material and Methods."
2. Install escutcheons for piping penetrations of walls, ceilings, and floors.
3. Comply with requirements for escutcheons specified in Section 22 05 00 “Basic Plumbing 

Material and Methods."
3.03 JOINT CONSTRUCTION

A. Plastic, Non-Pressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe 
and fittings according to the following:
1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements.
2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes.

3.04 SPECIALTY PIPE FITTING INSTALLATION
A. Transition Couplings:

1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: Unshielded, non-pressure transition couplings.
3. In Aboveground Force Main Piping: Fitting-type transition couplings.
4. In Underground Force Main Piping:

a. NPS 1-1/2 (DN 40) and Smaller: Fitting-type transition couplings.
b. NPS 2 (DN 50) and Larger: Pressure transition couplings.

3.05 VALVE INSTALLATION
A. Comply with requirements in Section 22 05 23 "Valves", for general-duty valve installation 

requirements.
B. Shutoff Valves:

1. Install shutoff valve on each sewage pump discharge.
2. Install gate or full-port ball valve for piping NPS 3 and smaller.

C. Check Valves: Install swing check valve, between pump and shutoff valve, on each sewage 
pump discharge.

D. Backwater Valves: Install backwater valves in piping subject to backflow.
1. Horizontal Piping: Horizontal backwater valves.
2. Floor Drains: Drain outlet backwater valves unless drain has integral backwater valve.
3. Install backwater valves in accessible locations.
4. Comply with requirements for backwater valve specified in Section 22 13 19 "Sanitary 

Waste Piping Specialties."
3.06 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for seismic-restraint devices specified in Section 13 05 41 “Seismic 
Restraints”.

B. Comply with requirements for pipe hanger and support devices and installation specified in 
Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment." Section 13 05 41 
“Seismic Restraints."
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
4. Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
5. Vertical Piping: MSS Type 8 or Type 42, clamps.
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6. Install individual, straight, horizontal piping runs:
a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring cushion rolls.

7. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44, pipe 
rolls. Support pipe rolls on trapeze.

8. Base of Vertical Piping: MSS Type 52, spring hangers.
C. Support horizontal piping and tubing within 12 inches (300 mm) of each fitting and coupling.
D. Support vertical piping and tubing at base and at each floor.
E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch (10-mm) minimum 

rods.
F. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod 

diameters:
1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 48 inches (1200 mm) with 3/8-inch (10-mm) 

rod.
2. NPS 3 (DN 80): 48 inches (1200 mm) with 1/2-inch (13-mm) rod.
3. NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches (1200 mm) with 5/8-inch (16-mm) rod.
4. NPS 6 and NPS 8 (DN 150 and DN 200): 48 inches (1200 mm) with 3/4-inch (19-mm) rod.
5. NPS 10 and NPS 12 (DN 250 and DN 300): 48 inches (1200 mm) with 7/8-inch (22-mm) 

rod.
G. Install supports for vertical PVC piping every 48 inches (1200 mm).
H. Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written 

instructions.
3.07 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.
B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join 

dissimilar piping materials.
C. Connect waste and vent piping to the following:

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required 
by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but 
not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect waste and vent piping in sizes indicated, but not smaller 
than required by plumbing code.

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover 
flush with floor.

5. Comply with requirements for cleanouts and drains specified in Section 22 13 19 "Sanitary 
Waste Piping Specialties."

6. Equipment: Connect waste piping as indicated.
a. Provide shutoff valve if indicated and union for each connection.
b. Use flanges instead of unions for connections NPS 2-1/2 (DN 65) and larger.

D. Connect force-main piping to the following:
1. Sanitary Sewer: To exterior force main.
2. Sewage Pump: To sewage pump discharge.
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E. Where installing piping adjacent to equipment, allow space for service and maintenance of 
equipment.

F. Make connections according to the following unless otherwise indicated:
1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final 

connection to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at 

final connection to each piece of equipment.
3.08 IDENTIFICATION

A. Identify exposed sanitary waste and vent piping.
B. Comply with requirements for identification specified in Section 22 05 00 "Basic Plumbing 

Materials and Methods"
3.09 FIELD QUALITY CONTROL

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must 
be made. Perform tests specified below in presence of authorities having jurisdiction.
1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in 

after roughing-in and before setting fixtures.
2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe 

tests specified below and to ensure compliance with requirements.
B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, 

make required corrections and arrange for reinspection.
C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction or, 

in absence of published procedures, as follows:
1. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired.
a. If testing is performed in segments, submit separate report for each test, complete 

with diagram of portion of piping tested.
2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent 

piping until it has been tested and approved.
a. Expose work that was covered or concealed before it was tested.

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders 
on completion of roughing-in.
a. Close openings in piping system and fill with water to point of overflow, but not less 

than 10-foot head of water (30 kPa).
b. From 15 minutes before inspection starts to completion of inspection, water level 

must not drop.
c. Inspect joints for leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled 
with water, test connections and prove they are gastight and watertight.
a. Plug vent-stack openings on roof and building drains where they leave building. 

Introduce air into piping system equal to pressure of 1-inch wg (250 Pa).
b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.
c. Air pressure must remain constant without introducing additional air throughout 

period of inspection.
d. Inspect plumbing fixture connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof, until 
satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.
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3.10 CLEANING AND PROTECTION
A. Clean interior of piping. Remove dirt and debris as work progresses.
B. Protect sanitary waste and vent piping during remainder of construction period to avoid clogging 

with dirt and debris and to prevent damage from traffic and construction work.
C. Place plugs in ends of uncompleted piping at end of day and when work stops.
D. Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-based 

latex paint.
E. Repair damage to adjacent materials caused by waste and vent piping installation.

3.11 PIPING SCHEDULE
A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
B. Aboveground, soil and waste piping shall be the following:

1. Solid-wall schedule 40 PVC pipe, PVC socket fittings, and solvent-cemented joints.
C. Aboveground, vent piping shall be the following:

1. Solid-wall schedule 40 PVC pipe, PVC socket fittings, and solvent-cemented joints.
D. Underground, soil, waste, and vent piping > shall be the following:

1. Solid wall schedule 40 PVC pipe, PVC socket fittings, and solvent-cemented joints.
END OF SECTION
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SECTION 22 13 19
SANITARY WASTE PIPING SPECIALTIES

PART 1 - GENERAL
1.01 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 13 05 41 “Seismic Restraints,” Section 22 01 00 “Basic Plumbing Requirements,” and 
Section 22 05 00 “Basic Plumbing Materials and Methods” all apply to the work of this Section 
as if fully repeated herein.

1.02 SUMMARY
A. Section Includes:

1. Backwater valves.
2. Cleanouts.
3. Roof flashing assemblies.
4. Through-penetration firestop assemblies.
5. Miscellaneous sanitary drainage piping specialties.
6. Floor drains.
7. Trench drains.
8. Channel drainage systems.

B. Related Requirements:
1. Section 22 14 23 "Storm Drainage Piping Specialties" for trench drains for storm water, 

channel drainage systems for storm water, roof drains, and catch basins.
2. Section 22 43 00 "Plumbing Fixtures" for plaster sink interceptors.

1.03 DEFINITIONS
A. PVC: Polyvinyl chloride.
B. FRP: Fiberglass-reinforced plastic.
C. HDPE: High-density polyethylene.
D. PE: Polyethylene.
E. PP: Polypropylene.

1.04 ACTION SUBMITTALS
A. Product Data: For each type of product. Include rated capacities, operating characteristics, and 

accessories for the following:
1. FOG disposal systems.

B. Shop Drawings:
1. Show fabrication and installation details for frost-resistant vent terminals.

1.05 INFORMATIONAL SUBMITTALS
1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation.
2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate 

and describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements.
B. Field quality-control reports.
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1.06 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For sanitary waste piping specialties to include in emergency, 

operation, and maintenance manuals.
PART 2 - PRODUCTS
2.01 ASSEMBLY DESCRIPTIONS

A. Sanitary waste piping specialties shall bear label, stamp, or other markings of specified testing 
agency.

B. Comply with NSF 14 for plastic sanitary waste piping specialty components.
C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 

by a qualified testing, and marked for intended location and application.
2.02 CLEANOUTS

A. Cast-Iron Exposed Cleanouts:
1. Approved manufacturers are J. R. Smith, Josam, and Zurn.
2. Standard: ASME A112.36.2M.
3. Size: Same as connected drainage piping
4. Body Material: as required to match connected piping.
5. Closure: Raised head, brass plug.
6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.

B. Cast-Iron Exposed Floor Cleanouts:
1. Approved manufacturers are J. R. Smith, Josam, and Zurn.
2. Standard: ASME A112.36.2M for threaded, adjustable housing cleanout.
3. Size: Same as connected branch.
4. Body or Ferrule: Cast iron.
5. Outlet Connection: Threaded.
6. Closure: Brass plug with tapered threads.
7. Adjustable Housing Material: Cast iron with threads.
8. Frame and Cover Material and Finish: Nickel-bronze, copper alloy.
9. Frame and Cover Shape: Round.
10. Top Loading Classification: Medium Duty.
11. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to clean out.

C. Cast-Iron Wall Cleanouts:
1. Approved manufacturers are J. R. Smith, Josam, and Zurn.
2. Standard: ASME A112.36.2M. Include wall access.
3. Size: Same as connected drainage piping.
4. Body:  as required to match connected piping.
5. Closure Plug:

a. Brass.
b. Countersunk head.
c. Drilled and threaded for cover attachment screw.
d. Size: Same as or not more than one size smaller than cleanout size.

6. Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw.
7. Wall Access: Round, nickel-bronze, copper-alloy, or stainless-steel wall-installation frame 

and cover.
2.03 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES

A. Deep-Seal Traps:
1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected piping 

and cleanout trap-seal primer valve connection.

http://www.specagent.com/LookUp/?ulid=2181&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2181&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2181&mf=04&src=wd
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2. Size: Same as connected waste piping.
a. NPS 2 (DN 50): 4-inch- (100-mm-) minimum water seal.
b. NPS 2-1/2 (DN 65) and Larger: 5-inch- (125-mm-) minimum water seal.

B. Floor-Drain, Trap-Seal Primer Fittings:
1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal 

primer valve connection.
2. Size: Same as floor drain outlet with NPS 1/2 (DN 15) side inlet.

C. Air-Gap Fittings:
1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between 

installed inlet and outlet piping.
2. Body: Bronze or cast iron.
3. Inlet: Opening in top of body.
4. Outlet: Larger than inlet.
5. Size: Same as connected waste piping and with inlet large enough for associated indirect 

waste piping.
D. Sleeve Flashing Device:

1. Description: Manufactured, cast-iron fitting, with clamping device that forms sleeve for 
pipe floor penetrations of floor membrane. Include galvanized-steel pipe extension in top 
of fitting that will extend 1 inch (25 mm) above finished floor and galvanized-steel pipe 
extension in bottom of fitting that will extend through floor slab.

2. Size: As required for close fit to riser or stack piping.
2.04 DRAIN ASSEMBLIES

A. Sanitary drains shall bear label, stamp, or other markings of specified testing agency.
B. Comply with NSF 14 for plastic sanitary piping specialty components.

2.05 FLOOR DRAINS
A. Cast-Iron Floor Drains:

1. Approved manufacturers are Josam, J. R. Smith and Zurn.
2. Standard: ASME A112.6.3.
3. Pattern: Floor drain.
4. Body Material: Gray iron.
5. Outlet: Bottom.
6. Top Shape: Square.
7. Top Loading Classification: Medium Duty.

B. Stainless-Steel Floor Drains, ASME A112.3.1:
1. Approved manufacturers are Josam, J. R. Smith and Zurn.
2. Outlet: Bottom.
3. Top or Strainer Material: Stainless steel.
4. Top Shape: Square.

PART 3 - EXECUTION
3.01 INSTALLATION

A. Equipment Mounting:
B. Install cleanouts in aboveground piping and building drain piping according to the following, 

unless otherwise indicated:
1. Size same as drainage piping up to NPS 4 (DN 100). Use NPS 4 (DN 100) for larger 

drainage piping unless larger cleanout is indicated.
2. Locate at each change in direction of piping greater than 45 degrees.

http://www.specagent.com/LookUp/?ulid=2189&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2189&mf=04&src=wd
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3. Locate at minimum intervals of 50 feet (15 m) for piping NPS 4 (DN 100) and smaller and 
100 feet (30 m) for larger piping.

4. Locate at base of each vertical soil and waste stack.
C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with 

finished floor.
D. For cleanouts located in concealed piping, install cleanout wall access covers, of types 

indicated, with frame and cover flush with finished wall.
E. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof. 

Comply with requirements in Section 07 62 00 "Sheet Metal Flashing and Trim."
F. Install flashing fittings on sanitary stack vents and vent stacks that extend through roof. Comply 

with requirements in Section 07 62 00 "Sheet Metal Flashing and Trim."
G. Install through-penetration firestop assemblies in plastic conductors and stacks at floor 

penetrations.
1. Comply with requirements in Section 07 84 13 "Penetration Firestopping."

H. Install deep-seal traps on floor drains and other waste outlets, if indicated.
I. Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer 

connection.
1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
2. Size: Same as floor drain inlet.

J. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping 
discharge into sanitary drainage system.

K. Install sleeve and sleeve seals with each riser and stack passing through floors with waterproof 
membrane.

L. Install frost-resistant vent terminals on each vent pipe passing through roof. Maintain 1-inch (25-
mm) clearance between vent pipe and roof substrate.

M. Install fire-rated wood-blocking reinforcement for wall-mounting-type specialties.
N. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is 

indicated.
O. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with 

finished floor, unless otherwise indicated.
1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.
3. Set with grates depressed according to the following drainage area radii:

a. Radius, 30 Inches (750 mm) or Less: Equivalent to 1 percent slope, but not less 
than 1/4-inch (6.35-mm) total depression.

b. Radius, 30 to 60 Inches (750 to 1500 mm): Equivalent to 1 percent slope.
c. Radius, 60 Inches (1500 mm) or Larger: Equivalent to 1 percent slope, but not 

greater than 1-inch (25-mm) total depression.
4. Install floor-drain flashing collar or flange, so no leakage occurs between drain and 

adjoining flooring.
a. Maintain integrity of waterproof membranes where penetrated.

5. Install individual traps for floor drains connected to sanitary building drain, unless 
otherwise indicated.

3.02 CONNECTIONS
A. Comply with requirements in Section 22 13 16 "Sanitary Waste and Vent Piping" for piping 

installation requirements. Drawings indicate general arrangement of piping, fittings, and 
specialties.
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B. Install piping adjacent to equipment to allow service and maintenance.
C. Ground equipment according to Section 26 05 26 "Grounding and Bonding for Electrical 

Systems."
D. Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power Conductors and 

Cables."
E. Comply with requirements in Section 22 13 19 "Sanitary Waste Piping Specialties" for 

backwater valves, air admittance devices and miscellaneous sanitary drainage piping 
specialties.

3.03 FLASHING INSTALLATION
A. Comply with requirements in Section 07 62 00 "Sheet Metal Flashing and Trim."
B. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 

required.
C. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 

and roofs with waterproof membrane.
1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches (250 

mm), and skirt or flange extending at least 8 inches (200 mm) around pipe.
2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches (200 mm) 

around sleeve.
3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches 

(200 mm) around specialty.
D. Set flashing on floors and roofs in solid coating of bituminous cement.
E. Secure flashing into sleeve and specialty clamping ring or device.
F. Install flashing for piping passing through roofs with counterflashing or commercially made 

flashing fittings, according to Section 07 62 00 "Sheet Metal Flashing and Trim."
G. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 

into cast-iron sleeve having calking recess.
3.04 LABELING AND IDENTIFYING

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or 
sign:

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety 
and emergency precautions, and warn of hazards and improper operations, in addition to 
identifying unit.
1. Nameplates and signs are specified in Section 22 05 00 Basic Plumbing Materials and 

Methods."
3.05 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and 
to prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.
END OF SECTION



CONSTRUCT BELLEFONTAINE READINESS CENTER  Oculus Project No. 162-21
Project No. T2150-01             Bidding Documents
NGB No. PN290179                May 03, 2024

Fuel-Fired, Domestic Water 
Heaters 22 34 00 - 1  

SECTION 22 34 00
FUEL-FIRED, DOMESTIC-WATER HEATERS

PART 1 - GENERAL
1.01 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 13 05 41 “Seismic Restraints,” Section 22 01 00 “Basic Plumbing Requirements,” and 
Section 22 05 00 “Basic Plumbing Materials and Methods” all apply to the work of this Section as if 
fully repeated herein.

1.02 SUMMARY
A. Section Includes:

1. Gas-fired, tankless, domestic-water heaters.
2. Domestic-water heater accessories.

1.03 PERFORMANCE REQUIREMENTS
1. Seismic Performance: Commercial domestic-water heaters shall withstand the effects of 

earthquake motions determined according to ASCE/SEI 7. See Seismic Specifications 
Section The term "withstand" means "the unit will remain in place without separation of any 
parts from the device when subjected to the seismic forces specified."

1.04 ACTION SUBMITTALS
A. Product Data: For each type and size of domestic-water heater indicated. 
B. Sustainable Design Submittals:

1. Product data for prerequisite EA 2: Documentation indicating that units comply with 
applicable requirements in ASHRAE/IESNA 90.1, Section 7, “Service Water Heating”.

C. Shop Drawings:
1. Wiring Diagrams: For power, signal, and control wiring.

1.05 INFORMATIONAL SUBMITTALS
A. Seismic Qualification Certificates: For fuel-fired, domestic-water heaters, accessories, and 

components, from manufacturer.
1. Basis for Certification: Indicate whether withstand certification is based on actual test of 

assembled components or on calculation.
2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and 

describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is based and 

their installation requirements.
B. Product Certificates: For each type of gas-fired, tankless domestic-water heater, from 

manufacturer.
C. Domestic-Water Heater Labeling: Certified and labeled by testing agency acceptable to authorities 

having jurisdiction.
D. Source quality-control reports.
E. Field quality-control reports.
F. Warranty: Sample of special warranty.
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1.06 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For fuel-fired, domestic-water heaters to include in emergency, 

operation, and maintenance manuals.
1.07 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application.

B. ASHRAE/IESNA Compliance: Fabricate and label fuel-fired, domestic-water heaters to comply with 
ASHRAE/IESNA 90.1.

C. ASME Compliance:
1. Where ASME-code construction is indicated, fabricate and label commercial, domestic-

water heater storage tanks to comply with ASME Boiler and Pressure Vessel Code: 
Section VIII, Division 1.

2. Where ASME-code construction is indicated, fabricate and label commercial, finned-tube, 
domestic-water heaters to comply with ASME Boiler and Pressure Vessel Code: Section IV.

D. NSF Compliance: Fabricate and label equipment components that will be in contact with potable 
water to comply with NSF 61 Annex G, "Drinking Water System Components - Health Effects."

1.08 COORDINATION
A. Coordinate sizes and locations of concrete bases with actual equipment provided.

1.09 WARRANTY
A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace 

components of fuel-fired, domestic-water heaters that fail in materials or workmanship within 
specified warranty period.
1. Failures include, but are not limited to, the following:

a. Structural failures including storage tank and supports.
b. Faulty operation of controls.
c. Deterioration of metals, metal finishes, and other materials beyond normal use.

2. Warranty Periods: From date of Substantial Completion.
a. Gas-Fired, Tankless, Domestic-Water Heaters:

1) Heat Exchanger: Five> years.
2) Controls and Other Components: Three years.

PART 2 - PRODUCTS
2.01 GAS-FIRED, TANKLESS, DOMESTIC-WATER HEATERS

A. Acceptable manufacturers: A.O. Smith, Navien, and Intellihot.
B. Standard: ANSI Z21.10.3/CSA 4.3 for gas-fired, instantaneous, domestic-water heaters for indoor 

application.
C. Construction: Copper piping or tubing complying with NSF 61 Annex G barrier materials for potable 

water, without storage capacity.
1. Tappings: ASME B1.20.1 pipe thread.
2. Pressure Rating: 150 psig (1035 kPa).
3. Heat Exchanger: Copper tubing.
4. Insulation: Comply with ASHRAE/IESNA 90.1.
5. Jacket: Metal, with enameled finish, or plastic.
6. Burner: For use with tankless, domestic-water heaters and natural-gas fuel.
7. Automatic Ignition: Manufacturer's proprietary system for automatic, gas ignition.
8. Temperature Control: Adjustable thermostat.



CONSTRUCT BELLEFONTAINE READINESS CENTER  Oculus Project No. 162-21
Project No. T2150-01             Bidding Documents
NGB No. PN290179                May 03, 2024

Fuel-Fired, Domestic Water 
Heaters 22 34 00 - 3  

D. Support: Bracket for wall mounting.
E. Capacity and Characteristics:

1. See schedule on drawings.
2.02 DOMESTIC-WATER HEATER ACCESSORIES

A. Drain Pans: Corrosion-resistant metal with raised edge. Comply with ANSI/CSA LC 3. Include 
dimensions not less than base of domestic-water heater and include drain outlet not less than 
NPS 3/4 (DN 20) with ASME B1.20.1 pipe threads or with ASME B1.20.7 garden-hose threads.

B. Piping-Type Heat Traps: Field-fabricated piping arrangement according to ASHRAE/IESNA 90.1.
C. Heat-Trap Fittings: ASHRAE 90.2.
D. Manifold Kits: Domestic-water heater manufacturer's factory-fabricated inlet and outlet piping for 

field installation, for multiple domestic-water heater installation. Include ball-, butterfly-, or gate-
type shutoff valves to isolate each domestic-water heater and calibrated balancing valves to 
provide balanced flow through each domestic-water heater.

E. Comply with requirements for shutoff valves specified in Section 22 05 23 "Valves".
1. Comply with requirements for balancing valves specified in Section 22 11 19 "Domestic 

Water Piping Specialties."
F. Gas Shutoff Valves: ANSI Z21.15/CSA 9.1-M, manually operated. Furnish for installation in piping.
G. Gas Pressure Regulators: ANSI Z21.18/CSA 6.3, appliance type. Include 1/2-psig (3.5-kPa) 

pressure rating as required to match gas supply.
H. Automatic Gas Valves: ANSI Z21.21/CSA 6.5, appliance, electrically operated, on-off automatic 

valve.
I. Combination Temperature-and-Pressure Relief Valves: Include relieving capacity at least as great 

as heat input and include pressure setting less than domestic-water heater working-pressure 
rating. Select relief valves with sensing element that extends into storage tank.
1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4-M.
2. Oil-Fired, Domestic-Water Heaters: ASME rated and stamped.

J. Pressure Relief Valves: Include pressure setting less than domestic-water heater working-pressure 
rating.
1. Gas-Fired, Domestic-Water Heaters: ANSI Z21.22/CSA 4.4-M.
2. Oil-Fired, Domestic-Water Heaters: ASME rated and stamped.

K. Vacuum Relief Valves: ANSI Z21.22/CSA 4.4-M.
L. Domestic-Water Heater Stands: Manufacturer's factory-fabricated steel stand for floor mounting, 

capable of supporting domestic-water heater and water. Provide dimension that will support 
bottom of domestic-water heater a minimum of 18 inches (457 mm) above the floor.

M. Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for wall 
mounting, capable of supporting domestic-water heater and water.

2.03 SOURCE QUALITY CONTROL
A. Factory Tests: Test and inspect assembled domestic-water heaters specified to be ASME-code 

construction, according to ASME Boiler and Pressure Vessel Code.
B. Hydrostatically test commercial domestic-water heaters to minimum of one and one-half times 

pressure rating before shipment.
C. Domestic-water heaters will be considered defective if they do not pass tests and inspections. 

Comply with requirements in Section 01 40 00 "Quality Requirements" for retesting and 
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reinspecting requirements and Section 01 73 00 "Execution" for requirements for correcting the 
Work.

D. Prepare test and inspection reports.
PART 3 - EXECUTION
3.01 DOMESTIC-WATER HEATER INSTALLATION

A. Tankless, Domestic-Water Heater Mounting: Install tankless, domestic-water heaters at least 48 
inches (457 mm) above floor on wall bracket.
1. Maintain manufacturer's recommended clearances.
2. Arrange units so controls and devices that require servicing are accessible.
3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded.
4. Install anchor bolts to elevations required for proper attachment to supported equipment.
5. Anchor domestic-water heaters to substrate.

B. Install domestic-water heaters level and plumb, according to layout drawings, original design, and 
referenced standards. Maintain manufacturer's recommended clearances. Arrange units so 
controls and devices needing service are accessible.
1. Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on 

domestic-hot-water outlet piping. Comply with requirements for shutoff valves specified in 
Section 22 05 23 "Valves". 

C. Install gas-fired, domestic-water heaters according to NFPA 54.
1. Install gas shutoff valves on gas supply piping to gas-fired, domestic-water heaters without 

shutoff valves.
2. Install gas pressure regulators on gas supplies to gas-fired, domestic-water heaters without 

gas pressure regulators if gas pressure regulators are required to reduce gas pressure at 
burner.

3. Install automatic gas valves on gas supplies to gas-fired, domestic-water heaters if required 
for operation of safety control.

4. Comply with requirements for gas shutoff valves, gas pressure regulators, and automatic 
gas valves specified in Section 23 11 23 "Facility Natural-Gas Piping."

D. Install commercial domestic-water heaters with seismic-restraint devices. Comply with 
requirements for seismic-restraint devices specified in Section 13 05 41. 

E. Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use 
relief valves with sensing elements that extend into tanks. Extend commercial-water-heater relief-
valve outlet, with drain piping same as domestic-water piping in continuous downward pitch, and 
discharge by positive air gap onto closest floor drain.

F. Install combination temperature-and-pressure relief valves in water piping for domestic-water 
heaters without storage. Extend commercial-water-heater relief-valve outlet, with drain piping 
same as domestic-water piping in continuous downward pitch, and discharge by positive air gap 
onto closest floor drain.

G. Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or 
over floor drains. Install hose-end drain valves at low points in water piping for domestic-water 
heaters that do not have tank drains. Comply with requirements for hose-end drain valves 
specified in Section 22 11 19 "Domestic Water Piping Specialties."

H. Install thermometer on outlet piping of domestic-water heaters. Comply with requirements for 
thermometers specified in Section 22 05 19 "Meters and Gages."

I. Assemble and install inlet and outlet piping manifold kits for multiple domestic-water heaters. 
Fabricate, modify, or arrange manifolds for balanced water flow through each domestic-water 
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heater. Include shutoff valve and thermometer in each domestic-water heater inlet and outlet, and 
throttling valve in each domestic-water heater outlet. Comply with requirements for valves 
specified in Section 22 05 23 "Valves" and comply with requirements for thermometers specified in 
Section 22 05 19 "Meters and Gages."

J. Install piping-type heat traps on inlet and outlet piping of domestic-water heater storage tanks 
without integral or fitting-type heat traps.

K. Fill domestic-water heaters with water.
3.02 CONNECTIONS

A. Comply with requirements for domestic-water piping specified in Section 22 11 16 "Domestic 
Water Piping."

B. Comply with requirements for gas piping specified in Section 23 11 23 "Facility Natural-Gas 
Piping."

C. Drawings indicate general arrangement of piping, fittings, and specialties.
D. Where installing piping adjacent to fuel-fired, domestic-water heaters, allow space for service and 

maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.
3.03 IDENTIFICATION

A. Identify system components. Comply with requirements for identification specified in Section 22 05 
53 "Identification for Plumbing Piping and Equipment."

3.04 FIELD QUALITY CONTROL
A. 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.

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until 
no leaks exist.

3. Operational Test: After electrical circuitry has been energized, start units to confirm proper 
operation.

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment.

B. Domestic-water heaters will be considered defective if they do not pass tests and inspections. 
Comply with requirements in Section 01 40 00 "Quality Requirements" for retesting and 
reinspecting requirements and Section 01 73 00 "Execution" for requirements for correcting the 
Work.

C. Prepare test and inspection reports.
3.05 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain gas-fired, tankless domestic-water heaters.

END OF SECTION
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SECTION 22 43 00
PLUMBING FIXTURES

PART 1 - GENERAL
1.01 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 13 05 41 “Seismic Restraints,” Section 22 01 00 “Basic Plumbing Requirements,” and 
Section 22 05 00 “Basic Plumbing Materials and Methods” all apply to the work of this Section 
as if fully repeated herein.

1.02 SUMMARY
A. Section includes the following fixtures and specialties:

1. Water closets.
2. Flushometer valves.
3. Toilet seats.
4. Showers.
5. Sinks.
6. Outlet boxes.
7. Supports.
8. Lavatories.
9. Urinals.
10. Service sinks.
11. Electric water coolers.
12. Emergency plumbing fixture.

1.03 ACTION SUBMITTALS
A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for fixtures.

2. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories.

B. Sustainable Design Submittals.
C. Shop Drawings: Include diagrams for power, signal, and control wiring.

1.04 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For plumbing fixtures and faucets to include in operation and 

maintenance manuals.
PART 2 - PRODUCTS
2.01 WATER CLOSETS

A. Water Closets.
1. Acceptable manufacturers: Kohler, American Standard and Sloan.

2.02 URINALS
A. Urinals.

1. Acceptable manufacturers: Kohler, American Standard and Sloan.
2.03 FLUSH VALVES

A. Flush valves.
1. Acceptable manufacturers: Sloan, Zurn and Moen.
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2.04 LAVATORIES
A. Lavatories.

1. Acceptable manufacturers: Kohler, American Standard and Sloan.
2.05 LAVATORY FAUCETS

A. Lavatory faucets.
1. Acceptable manufacturers: Sloan, T&S, American Standard, Kohler, Delta, Zurn and 

Chicago Faucet.
2. For public lavatories include ASSE 1070 certified mixing device, see Section 22 11 19 

“Domestic Water Piping Specialties”.
2.06 TOILET SEATS

A. Toilet Seats.
1. Acceptable manufacturers: Bemis, Church, and Beneke.

2.07 SHOWER HEADS & CONTROLS
A. Shower faucets.

1. Acceptable manufacturers: Powers, Symmons, Zurn, Acorn and Kohler, American 
Standard

2.08 SERVICE SINKS
A. Service sinks.

1. Acceptable manufacturers: Fiat, Stern Williams and E.L. Mustee & Sons.
2.09 ELECTRIC WATER COOLERS

A. Electric water coolers.
1. Acceptable manufacturers: Oasis, Elkay and Haws.

2.10 EMERGENCY PLUMBING FIXTURES
A. Emergency plumbing fixtures.

1. Acceptable manufacturers: Bradley, Guardian and Speakman.
2.11 SINK FAUCETS

A. Sink faucets.
1. Acceptable manufacturers: Sloan, T&S, American Standard, Kohler, Delta, Zurn and 

Chicago Faucet.
2.12 LAMINAR-FLOW, FAUCET-SPOUT OUTLETS

A. Description: Chrome-plated brass, faucet-spout outlet that produces non-aerating, laminar 
stream. Include external or internal thread that mates with faucet outlet for attachment to 
faucets where indicated and flow-rate range that includes faucet flow.

B. NSF Standard: Comply with NSF 61 Annex G, "Drinking Water System Components - Health 
Effects," for faucet-spout-outlet materials that will be in contact with potable water.

2.13 OUTLET BOXES
A. Outlet Boxes.

1. Acceptable manufacturers: Sioux Chief, Acorn and Bradley.
2.14 SUPPORTS (CARRIERS)

A. Supports (carriers).
1. Acceptable manufacturers: Zurn, Josam and Jay R. Smith.

2.15 SUPPLY FITTINGS
A. NSF Standard: Comply with NSF 61 Annex G, "Drinking Water System Components - Health 

Effects," for supply-fitting materials that will be in contact with potable water.
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B. Standard: ASME A112.18.1/CSA B125.1.
C. Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching water-supply 

piping size. Include chrome-plated brass or stainless-steel wall flange.
D. Supply Stops: Chrome-plated brass, one-quarter-turn, ball-type or compression valve with inlet 

connection matching supply piping.
E. Operation: Loose key.
F. Risers: NPS 1/2 (DN 15) chrome-plated, rigid-copper pipe and brass straight or offset tailpieces.

2.16 WASTE FITTINGS
A. Waste fittings

1. Acceptable manufacturers: Keeney Mfg., Wolverine Brass and Dearborn Brass.
2.17 GROUT

A. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 
hydraulic-cement grout.

B. Characteristics: Non-shrink; recommended for interior and exterior applications.
C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
D. Packaging: Premixed and factory packaged.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine roughing-in of water-supply and sanitary drainage and vent piping systems to verify 
actual locations of piping connections before fixture installation.

B. Examine walls, floors, cabinets, and counters for suitable conditions where fixtures will be 
installed.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION

A. Install plumbing fixtures level and plumb according to roughing-in drawings & manufacturer’s 
instructions.

B. Install supports, affixed to building substrate, for wall-mounted fixtures.
1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.

C. Install floor-mounted water closets on bowl-to-drain, connecting fitting attachments to piping or 
building substrate.

D. Install counter-mounted fixtures in and attached to casework.
E. Install water-supply piping with stop on each supply to each fixture, including showers, to be 

connected to water-distribution piping. Attach supplies to supports or substrate within pipe 
spaces behind fixtures. Install stops in locations where they can be easily reached for 
operation.
1. Exception: Use ball or gate valve if supply stops are not specified with fixture. Comply 

with valve requirements specified in Section 22 05 23 "Ball Valves.”
F. Install flushometer valves on water closets & urinals.
G. Install flushometer valves for accessible water closets & urinals with lever handle mounted on 

wide side of compartment.
H. Install toilet seats on water closets.
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I. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts if faucets 
are not available with required rates and patterns. Include adapters if required.

J. Install laminar-flow, faucet-spout fittings in faucet spouts where laminar-flow fittings are 
specified.

K. Install shower flow-control fittings with specified maximum flow rates in shower arms.
L. Install traps on fixture outlets.

1. Exception: Omit trap on fixtures with integral traps.
M. Set showers in leveling bed of cement grout.
N. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 

accessible sinks. Comply with requirements in Section 22 07 00 "Plumbing Insulation."
O. Seal joints between plumbing fixtures, counters, floors, and walls using sanitary-type, one-part, 

mildew-resistant silicone sealant. Match sealant color to fixture color. Comply with sealant 
requirements specified in Section 07 92 00 "Joint Sealants."

P. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. 
Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with 
escutcheon requirements specified in Section 22 05 00 “Valves."

Q. Install accessible plumbing fixtures at handicapped/elderly mounting heights according to 
ICC/ANSI A117.1.

R. Install an ASSE 1070 mixing device at each point of use location for every public lavatory. 
3.03 CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent 
piping. Use size fittings required to match fixtures.

B. Comply with requirements for water piping specified in Section 22 11 16 "Domestic Water 
Piping."

C. Comply with requirements for soil and waste drainage piping specified in Section 22 13 16 
"Sanitary Waste and Vent Piping."

D. Comply with requirements for atmospheric vent piping specified in Section 22 13 16 "Sanitary 
Waste and Vent Piping."

E. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of 
accessible sinks. Comply with requirements in Section 22 07 19 "Plumbing Piping Insulation."

3.04 ADJUSTING
A. Operate and adjust faucets and controls. Replace damaged and malfunctioning plumbing 

fixtures, fittings, and controls.
B. Adjust water pressure at faucets and flushometer valves to produce proper flow.

3.05 CLEANING AND PROTECTION
A. After installing plumbing fixtures, inspect and repair damaged finishes.
B. Clean plumbing fixtures, faucets, and other fittings with manufacturers' recommended cleaning 

methods and materials.
C. Provide protective covering for installed fixtures and fittings.
D. Do not allow use of plumbing fixtures for temporary facilities unless approved in writing by 

Owner.
END OF SECTION
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SECTION 22 68 00
FACILITY NATURAL-GAS PIPING

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

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

1.02 SUMMARY
A. Section Includes:

1. Pipes, tubes, and fittings.
2. Piping specialties.
3. Piping and tubing joining materials.
4. Manual gas shutoff valves.
5. Motorized gas valves.
6. Earthquake valves.
7. Pressure regulators.
8. Service meters.
9. Dielectric fittings.

1.03 DEFINITIONS
A. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient 

temperatures and weather conditions. Examples include rooftop locations.
B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied 

spaces and mechanical equipment rooms.
C. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, 

pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, 
unexcavated spaces, crawlspaces, and tunnels.

1.04 ACTION SUBMITTALS
A. Product Data: For each type of the following:

1. Piping specialties.
2. Corrugated, stainless-steel tubing with associated components.
3. Valves. Include pressure rating, capacity, settings, and electrical connection data of selected 

models.
4. Pressure regulators. Indicate pressure ratings and capacities.
5. Service meters. Indicate pressure ratings and capacities.
6. Dielectric fittings.

1.05 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Plans and details, drawn to scale, on which natural-gas piping is shown and 

coordinated with other installations, using input from installers of the items involved.
B. Site Survey: Plans, drawn to scale, on which natural-gas piping is shown and coordinated with other 

services and utilities.
C. Qualification Data: For qualified professional engineer.
D. Welding certificates.
E. Field quality-control reports.

1.06 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For pressure regulators and service meters to include in 

emergency, operation, and maintenance manuals.
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1.07 QUALITY ASSURANCE
A. Steel Support Welding Qualifications: Qualify procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel."
B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and 

Pressure Vessel Code.
C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application.
1.08 DELIVERY, STORAGE, AND HANDLING

A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas piping 
according to requirements of authorities having jurisdiction.

B. 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.

C. Store and handle pipes and tubes having factory-applied protective coatings to avoid damaging 
coating and protect from direct sunlight.

D. Protect stored PE pipes and valves from direct sunlight.
1.09 PROJECT CONDITIONS

A. Perform site survey, research public utility records, and verify existing utility locations. Contact 
utility-locating service for area where Project is located.

1.10 COORDINATION
A. Coordinate sizes and locations of concrete bases with actual equipment provided.
B. Coordinate requirements for access panels and doors for valves installed concealed behind finished 

surfaces. Comply with requirements in Section 08 31 13 "Access Doors and Frames."
PART 2 - PRODUCTS
2.01 PERFORMANCE REQUIREMENTS

A. Minimum Operating-Pressure Ratings:
1. Piping and Valves: 100 psig (690 kPa).
2. Service Regulators: 65 psig (450 kPa) minimum unless otherwise indicated.
3. Minimum Operating Pressure of Service Meter: 5 psig (34.5 kPa).

B. Natural-Gas System Pressure within Buildings: More than 0.5 psig (3.45 kPa) but not more than 2 
psig (13.8 kPa).

2.02 PIPES, TUBES, AND FITTINGS
A. Steel Pipe: ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B.

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
2. Wrought-Steel Welding Fittings: ASTM A234/A234M for butt welding and socket welding.
3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and 

threaded ends.
4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including 

bolts, nuts, and gaskets of the following material group, end connections, and facings:
a. Material Group: 1.1.
b. End Connections: Threaded or butt welding to match pipe.
c. Lapped Face: Not permitted underground.
d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-rings, and 

spiral-wound metal gaskets.
e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless steel 

underground.
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5. Protective Coating for Underground Piping: Factory-applied, three-layer coating of epoxy, 
adhesive, and PE.
a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

2.03 PIPING SPECIALTIES
A. Appliance Flexible Connectors:

1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24.
2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
3. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75.
4. Operating-Pressure Rating: 0.5 psig (3.45 kPa).
5. End Fittings: Zinc-coated steel.
6. Threaded Ends: Comply with ASME B1.20.1.
7. Maximum Length: 72 inches (1830 mm.)

B. Y-Pattern Strainers:
1. Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain connection.
2. End Connections: Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for NPS 2-

1/2 (DN 65) and larger.
3. CWP Rating: 125 psig (862 kPa).

C. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire 
screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end 
connection.

2.04 JOINING MATERIALS
A. Joint Compound and Tape: Suitable for natural gas.
B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall 

thickness and chemical analysis of steel pipe being welded.
C. Brazing Filler Metals: Alloy with melting point greater than 1000 deg F (540 deg C) complying with 

AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are prohibited.
2.05 MANUAL GAS SHUTOFF VALVES

A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff 
Valve Schedule" Articles for where each valve type is applied in various services.

B. General Requirements for Metallic Valves, NPS 2 (DN 50) and Smaller: Comply with ASME B16.33.
1. CWP Rating: 125 psig (862 kPa).
2. Threaded Ends: Comply with ASME B1.20.1.
3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.
4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas 

Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 

1 inch (25 mm) and smaller.
6. Service Mark: Valves 1-1/4 inches (32 mm) to NPS 2 (DN 50) shall have initials "WOG" 

permanently marked on valve body.
C. General Requirements for Metallic Valves, NPS 2-1/2 (DN 65) and Larger: Comply with 

ASME B16.38.
1. CWP Rating: 125 psig (862 kPa).
2. Flanged Ends: Comply with ASME B16.5 for steel flanges.
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3. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas 
Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

4. Service Mark: Initials "WOG" shall be permanently marked on valve body.
D. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.

1. Body: Bronze, complying with ASTM B584.
2. Ball: Chrome-plated bronze.
3. Stem: Bronze; blowout proof.
4. Seats: Reinforced TFE; blowout proof.
5. Packing: Threaded-body packnut design with adjustable-stem packing.
6. Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
7. CWP Rating: 600 psig (4140 kPa).
8. Listing: Valves NPS 1 (DN 25) and smaller shall be listed and labeled by an NRTL 

acceptable to authorities having jurisdiction.
9. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

E. Bronze Plug Valves: MSS SP-78.
1. Body: Bronze, complying with ASTM B584.
2. Plug: Bronze.
3. Ends: Threaded, socket, or flanged as indicated in "Underground Manual Gas Shutoff Valve 

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
4. Operator: Square head or lug type with tamperproof feature where indicated.
5. Pressure Class: 125 psig (862 kPa).
6. Listing: Valves NPS 1 (DN 25) and smaller shall be listed and labeled by an NRTL 

acceptable to authorities having jurisdiction.
7. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

F. Valve Boxes:
1. Cast-iron, two-section box.
2. Top section with cover with "GAS" lettering.
3. Bottom section with base to fit over valve and barrel a minimum of 5 inches (125 mm) in 

diameter.
4. Adjustable cast-iron extensions of length required for depth of bury.
5. Include tee-handle, steel operating wrench with socket end fitting valve nut or flat head, and 

with stem of length required to operate valve.
2.06 EARTHQUAKE VALVES

A. Earthquake Valves, Maximum Operating Pressure of 5 psig (34.5 kPa): Comply with ASCE 25.
1. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction.
2. Maximum Operating Pressure: 5 psig (34.5 kPa).
3. Cast-aluminum body with nickel-plated chrome steel internal parts.
4. Nitrile-rubber valve washer.
5. Sight windows for visual indication of valve position.
6. Threaded end connections complying with ASME B1.20.1.
7. Wall mounting bracket with bubble level indicator.

2.07 PRESSURE REGULATORS
A. General Requirements:

1. Single stage and suitable for natural gas.
2. Steel jacket and corrosion-resistant components.
3. Elevation compensator.
4. End Connections: Threaded for regulators NPS 2 (DN 50) and smaller; flanged for regulators 

NPS 2-1/2 (DN 65) and larger.
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B. Line Pressure Regulators: Comply with ANSI Z21.80.
1. Body and Diaphragm Case: Cast iron or die-cast aluminum.
2. Springs: Zinc-plated steel; interchangeable.
3. Diaphragm Plate: Zinc-plated steel.
4. Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve 

port.
5. Orifice: Aluminum; interchangeable.
6. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
7. Single-port, self-contained regulator with orifice no larger than required at maximum pressure 

inlet, and no pressure sensing piping external to the regulator.
8. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 

150 percent of design discharge pressure at shutoff.
9. Overpressure Protection Device: Factory mounted on pressure regulator.
10. Atmospheric Vent: Factory- or field-installed, stainless-steel screen in opening if not 

connected to vent piping.
11. Maximum Inlet Pressure: 2 psig (13.8 kPa).

C. Appliance Pressure Regulators: Comply with ANSI Z21.18.
1. Body and Diaphragm Case: Die-cast aluminum.
2. Springs: Zinc-plated steel; interchangeable.
3. Diaphragm Plate: Zinc-plated steel.
4. Seat Disc: Nitrile rubber.
5. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
6. Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish.
7. Regulator may include vent limiting device, instead of vent connection, if approved by 

authorities having jurisdiction.
8. Maximum Inlet Pressure: 2 psig (13.8 kPa).

2.08 SERVICE METERS
A. Diaphragm-Type Service Meters: Comply with [ANSI B109.2.

1. Case: Die-cast aluminum.
2. Connections: Steel threads.
3. Diaphragm: Synthetic fabric.
4. Diaphragm Support Bearings: Self-lubricating.
5. Meter Index: Cubic feet.
6. Meter Case and Index: Tamper resistant.
7. Remote meter reader compatible.
8. Maximum Inlet Pressure: 100 psig (690 kPa).

B. Service-Meter Bars:
1. Malleable- or cast-iron frame for supporting service meter.
2. Include offset swivel pipes, meter nuts with o-ring seal, and factory- or field-installed dielectric 

unions.
3. Omit meter offset swivel pipes if service-meter bar dimensions match service-meter 

connections.
2.09 DIELECTRIC FITTINGS

A. General Requirements: Assembly of copper alloy and ferrous materials with separating 
nonconductive insulating material. Include end connections compatible with pipes to be joined.

B. Dielectric Unions:
1. Description:

a. Standard: ASSE 1079.
b. Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C)].
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c. End Connections: Solder-joint copper alloy and threaded ferrous.
C. Dielectric Flanges:

1. Description:
a. Standard: ASSE 1079.
b. Factory-fabricated, bolted, companion-flange assembly.
c. Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C).
d. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous.
D. Dielectric-Flange Insulating Kits:

1. Description:
a. Nonconducting materials for field assembly of companion flanges.
b. Pressure Rating: 150 psig (1035 kPa).
c. Gasket: Neoprene or phenolic.
d. Bolt Sleeves: Phenolic or polyethylene.
e. Washers: Phenolic with steel backing washers.

2.10 LABELING AND IDENTIFYING
A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking 

and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) 
thick, continuously inscribed with a description of utility, with metallic core encased in a protective 
jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches 
(750 mm) deep; colored yellow.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine roughing-in for natural-gas piping system to verify actual locations of piping connections 
before equipment installation.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 PREPARATION

A. Close equipment shutoff valves before turning off natural gas to premises or piping section.
B. Inspect natural-gas piping according to NFPA 54 to determine that natural-gas utilization devices 

are turned off in piping section affected.
C. Comply with NFPA 54 requirements for prevention of accidental ignition.

3.03 OUTDOOR PIPING INSTALLATION
A. Comply with NFPA 54 for installation and purging of natural-gas piping.
B. Install underground, natural-gas piping buried at least 36 inches (900 mm) below finished grade. 

Comply with requirements in Section 31 20 00 "Earth Moving" for excavating, trenching, and 
backfilling.
1. If natural-gas piping is installed less than 36 inches (900 mm) below finished grade, install it 

in containment conduit.
C. Steel Piping with Protective Coating:

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.
2. Repair damage to PE coating on pipe as recommended in writing by protective coating 

manufacturer.
D. Install fittings for changes in direction and branch connections.
E. Install pressure gage upstream and downstream from each service regulator. Pressure gages are 

specified in Section 22 05 19 "Meters and Gages."
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3.04 INDOOR PIPING INSTALLATION
A. Comply with NFPA 54 for installation and purging of natural-gas piping.
B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping 

systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, 
expansion, and other design considerations. Install piping as indicated unless deviations to layout 
are approved on Coordination Drawings.

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress 
of construction, to allow for mechanical installations.

D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and 
service areas.

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 
otherwise.

F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
G. Locate valves for easy access.
H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
I. Install piping free of sags and bends.
J. Install fittings for changes in direction and branch connections.
K. Verify final equipment locations for roughing-in.
L. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-

in requirements.
M. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-

meter outlets. Locate where accessible to permit cleaning and emptying. Do not install where 
condensate is subject to freezing.
1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. 

Use nipple a minimum length of 3 pipe diameters, but not less than 3 inches (75 mm) long 
and same size as connected pipe. Install with space below bottom of drip to remove plug or 
cap.

N. Extend relief vent connections for service regulators, line regulators, and overpressure protection 
devices to outdoors and terminate with weatherproof vent cap.

O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, 
and in floor channels unless indicated to be exposed to view.

P. Concealed Location Installations: Except as specified below, install concealed natural-gas piping 
and piping installed under the building in containment conduit constructed of steel pipe with welded 
joints as described in Part 2. Install a vent pipe from containment conduit to outdoors and terminate 
with weatherproof vent cap.
1. Above Accessible Ceilings: Natural-gas piping, fittings, valves, and regulators may be 

installed in accessible spaces without containment conduit.
2. In Floors: Install natural-gas piping with welded or brazed joints and protective coating in 

cast-in-place concrete floors. Cover piping to be cast in concrete slabs with minimum of 1-1/2 
inches (38 mm) of concrete. Piping may not be in physical contact with other metallic 
structures such as reinforcing rods or electrically neutral conductors. Do not embed piping in 
concrete slabs containing quick-set additives or cinder aggregate.

3. In Floor Channels: Install natural-gas piping in floor channels. Channels must have cover and 
be open to space above cover for ventilation.

4. In Walls or Partitions: Protect tubing installed inside partitions or hollow walls from physical 
damage using steel striker barriers at rigid supports.
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a. Exception: Tubing passing through partitions or walls does not require striker barriers.
5. Prohibited Locations:

a. Do not install natural-gas piping in or through circulating air ducts, clothes or trash 
chutes, chimneys or gas vents (flues), ventilating ducts, or dumbwaiter or elevator 
shafts.

b. Do not install natural-gas piping in solid walls or partitions.
Q. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
R. Connect branch piping from top or side of horizontal piping.
S. Install unions in pipes NPS 2 (DN 50) and smaller, adjacent to each valve, at final connection to 

each piece of equipment. Unions are not required at flanged connections.
T. Do not use natural-gas piping as grounding electrode.
U. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
V. Install pressure gage upstream and downstream from each line regulator. Pressure gages are 

specified in Section 22 05 19 "Meters and Gages."
W. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements for 

sleeves specified in Section 23 05 00 “Basic Plumbing Materials and Methods."
X. Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with requirements 

for sleeve seals specified in Section 23 05 00 “Basic Plumbing Materials and Methods."
Y. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with requirements 

for escutcheons specified in Section 23 05 00 “Basic Plumbing Materials and Methods."
3.05 VALVE INSTALLATION

A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing, 
aluminum, or copper connector.

B. Install underground valves with valve boxes.
C. Install regulators and overpressure protection devices with maintenance access space adequate for 

servicing and testing.
D. Install earthquake valves aboveground outside buildings according to listing.

3.06 PIPING JOINT CONSTRUCTION
A. Ream ends of pipes and tubes and remove burrs.
B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
C. Threaded Joints:

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
2. Cut threads full and clean using sharp dies.
3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.
4. Apply appropriate tape or thread compound to external pipe threads unless dryseal threading 

is specified.
5. 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.
D. Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-gas service. 

Install gasket concentrically positioned.
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3.07 HANGER AND SUPPORT INSTALLATION
A. Comply with requirements for seismic-restraint devices specified in Section 22 08 00 “Seismic 

Protection."
B. Comply with requirements for pipe hangers and supports specified in Section 22 05 29 "Hangers 

and Supports for Plumbing Piping and Equipment."
C. Install hangers for steel piping, with maximum horizontal spacing and minimum rod diameters, to 

comply with MSS-58, locally enforced codes, and authorities having jurisdiction requirements, 
whichever are most stringent.

D. Install hangers for corrugated stainless-steel tubing, with maximum horizontal spacing and minimum 
rod diameters, to comply with manufacturer's written instructions, locally enforced codes, and 
authorities having jurisdiction requirements, whichever are most stringent.

E. Support horizontal piping within 12 inches (300 mm) of each fitting.
F. Support vertical runs of steel piping to comply with MSS-58, locally enforced codes, and authorities 

having jurisdiction requirements, whichever are most stringent.
G. Support vertical runs of corrugated stainless-steel tubing to comply with manufacturer's written 

instructions, locally enforced codes, and authorities having jurisdiction requirements, whichever are 
most stringent.

3.08 CONNECTIONS
A. Connect to utility's gas main according to utility's procedures and requirements.
B. Install natural-gas piping electrically continuous and bonded to gas appliance equipment grounding 

conductor of the circuit powering the appliance according to NFPA 70.
C. Install piping adjacent to appliances to allow service and maintenance of appliances.
D. Connect piping to appliances using manual gas shutoff valves and unions. Install valve within 72 

inches (1800 mm) of each gas-fired appliance and equipment. Install union between valve and 
appliances or equipment.

E. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to 
inlet of each appliance.

3.09 LABELING AND IDENTIFYING
A. Comply with requirements in Section 22 05 00 “Basic Plumbing Materials and Methods”.
B. Install detectable warning tape directly above gas piping, 12 inches (300 mm) below finished grade, 

except 6 inches (150 mm) below subgrade under pavements and slabs.
3.10 PAINTING

A. Comply with requirements in Section 09 91 13 "Exterior Painting" and Section 09 91 23 "Interior 
Painting" for painting interior and exterior natural-gas piping.

B. Paint exposed, exterior metal piping, valves, service regulators, service meters and meter bars, 
earthquake valves, and piping specialties, except components, with factory-applied paint or 
protective coating.
1. Alkyd System: MPI EXT 5.1D.

a. Prime Coat: Alkyd anticorrosive metal primer.
b. Intermediate Coat: Exterior alkyd enamel matching topcoat.
c. Topcoat: Exterior alkyd enamel flat.
d. Color: Gray.

C. Paint exposed, interior metal piping, valves, service regulators, service meters and meter bars, 
earthquake valves, and piping specialties, except components, with factory-applied paint or 
protective coating.
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1. Latex Over Alkyd Primer System: MPI INT 5.1Q.
a. Prime Coat: Alkyd anticorrosive metal primer.
b. Intermediate Coat: Interior latex matching topcoat.
c. Topcoat: Interior latex flat.
d. Color: Gray.

D. Damage and Touchup: Repair marred and damaged factory-applied finishes with materials and by 
procedures to match original factory finish.

3.11 CONCRETE BASES
A. Concrete Bases: Anchor equipment to concrete base according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) 
larger in both directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 
install dowel rods on 18-inch (450-mm) centers around the full perimeter of the base.

3. Install epoxy-coated anchor bolts for supported equipment that extend through concrete 
base, and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting 
drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

5. Install anchor bolts to elevations required for proper attachment to supported equipment.
6. Use 3000-psig (20.7-MPa), 28-day, compressive-strength concrete and reinforcement as 

specified in Section 03 30 00 "Cast-in-Place Concrete."
3.12 FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Tests and Inspections:

1. Test, inspect, and purge natural gas according to NFPA 54 and authorities having 
jurisdiction.

C. Natural-gas piping will be considered defective if it does not pass tests and inspections.
D. Prepare test and inspection reports.

3.13 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain earthquake valves.
3.14 OUTDOOR PIPING SCHEDULE

A. Aboveground natural-gas piping shall be one of the following:
1. Steel pipe with malleable-iron fittings and threaded joints.
2. Steel pipe with wrought-steel fittings and welded joints.

B. Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat pipe and fittings 
with protective coating for steel piping.

3.15 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES LESS THAN 0.5 PSIG (3.45 KPA)
A. Aboveground, branch piping NPS 1 (DN 25) and smaller shall be the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
B. Aboveground, distribution piping shall be one of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
3.16 INDOOR PIPING SCHEDULE FOR SYSTEM PRESSURES MORE THAN 0.5 PSIG (3.45 KPA) 

AND LESS THAN 5 PSIG (34.5 KPA)
A. Aboveground, branch piping NPS 1 (DN 25) and smaller shall be one of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
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B. Aboveground, distribution piping shall be one of the following:
1. Steel pipe with malleable-iron fittings and threaded joints.

3.17 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
A. Valves for pipe sizes NPS 2 (DN 50) and smaller at service meter shall be one of the following:

1. Two-piece, full-port, bronze ball valves with bronze trim.
2. Bronze plug valve.

B. Valves for pipe sizes NPS 2-1/2 (DN 65) and larger at service meter shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

C. Distribution piping valves for pipe sizes NPS 2 (DN 50) and smaller shall be one of the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

D. Distribution piping valves for pipe sizes NPS 2-1/2 (DN 65) and larger shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

E. Valves in branch piping for single appliance shall be one of the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

END OF SECTION
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	A. Place/Time: 10:30 AM, June, 18, 2024, at 10625 Lewis and Clark Boulevard, Bellefontaine Neighbors, MO.
	B.  Access to State of Missouri property requires presentation of a photo ID by all persons

	6.0 HOW TO GET PLANS & SPECIFICATIONS:
	B.  Project Manager:  Eric Hibdon, 573-508-3666, email: Eric.Hibdon@oa.mo.gov
	8.0 GENERAL INFORMATION:
	SECTION 004113 - BID FORM
	1.0 BID
	A.  This project’s specific goals are:  MBE 15%, WBE 15%, and SDVE 5%.  NOTE:  Only MBE/WBE firms certified by the State of Missouri Office of Equal Opportunity, and SDVE(s) meeting the requirements of Section 34.074, RSMo, and 1 CSR 30-5.010, as of t...
	3.0 BID BOND
	4.0 CONTRACT COMPLETION TIME AND LIQUIDATED DAMAGES
	5.0 ATTACHMENTS TO BID
	6.0 BIDDER'S CERTIFICATIONS
	By signing and submitting this bid form, the Bidder certifies as follows:

	SECTION  004322 - UNIT PRICES FORM                       PROJECT NUMBER:  T2150-01
	1.0 Description
	2.0 Unit Prices

	SECTION 004323- SUPPLEMENT A - COST BREAKDOWN
	1.0 THE BIDDER HEREBY PROVIDES A COST BREAKDOWN FOR THE FOLLOWING:

	SECTION 004336 – PROPOSED SUBCONTRACTORS      Project Number: T2150-01
	1.0 CONTRACTOR/SUBCONTRACTOR/MANUFACTURER/ SUPPLIER LIST
	If bidder is a joint venture, this form shall be completed and submitted with the bid submittal to the Missouri State Division of Facilities Management, Design and Construction.

	SECTION 004339 ‐ GOOD FAITH EFFORT (GFE) DETERMINATION ‐ MBE
	SECTION 004339 ‐ GOOD FAITH EFFORT (GFE) DETERMINATION ‐ WBE
	SECTION 004339 ‐ GOOD FAITH EFFORT (GFE) DETERMINATION ‐ SDVE
	ARTICLE 4.  CONTRACT SUM
	ARTICLE 6.  MINORITY/WOMEN/SERVICE DISABLED VETERAN BUSINESS ENTERPRISE PARTICIPATION
	Corporate Secretary

	Bond No.______________
	SECTION 006113 - PERFORMANCE AND PAYMENT BOND FORM

	SECTION 007300 - SUPPLEMENTARY CONDITIONS
	1.0 GENERAL:
	2.0 CONTACTS:
	3.0  NOTICE:  ALL BID MATERIALS ARE DUE AT THE TIME OF BID SUBMITTAL.  THERE IS NO SECOND SUBMITTAL FOR THIS PROJECT.
	4.0 FURNISHING CONSTRUCTION DOCUMENTS:
	5.0    SAFETY REQUIREMENTS
	6.0     ENVIRONMENTAL MANAGEMENT SYSTEM (eMS):
	7.0   OFF-SITE BORROW & SPOIL DEPOSIT SITES FOR FEDERALLY FUNDED PROJECTS:
	C.  The Owner recognizes that additional time (beyond what is allowed in the Construction Contract) may be required in order to secure the aforementioned certifications and approvals.  Should more time be required, the Owner will consider approval of ...


	SELECTIONS  (always select General Contracting)
	Asbestos/Lead Abatement   Insulation-Mechanical
	Asphalt Paving     Insulation-Building
	Boiler/Chimney/Power Plant   Iron/Structural Steel
	Carpentry     Kitchen Equipment
	Communication Towers    Landscaping
	Communications    Laundry Equipment
	Concrete     Masonry/Tuckpointing
	Construction Management   Mechanical/HVAC
	Conveyor Systems    Metal Buildings
	Demolition     Mill Work
	Docks/Marinas     Moving
	Drywall/Plastering/Sheetrock   Painting
	Earthmoving/Excavating    Plumbing
	Electrical     Restoration (Historic)
	Elevators     Roofing
	Environ/Tank Removal    Security Systems
	Fencing      Signage
	Fire Protection     Sheet Metal
	Floor Covering     Water Towers/Tanks
	Furnishings     Waterproofing/Sandblast
	General Contracting    Well Drilling
	HVAC Controls     Windows/Glazing
	GEOGRAPHIC AREA  (always select Statewide)
	Statewide  Kansas City  Northwest  St. Louis  Southeast
	Central  Northeast  St. Joseph  Springfield  Southwest




