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NOTICE INVITING BIDS 

1. SUMMARY OF WORK:  This is the City of San Diego’s (City) solicitation process to acquire
Construction services for Police Range Refurbishment Project – Phase II. For additional
information refer to Attachment A.

2. FULL AND OPEN COMPETITION:  This solicitation is subject to full and open competition and
may be bid by Contractors on the City’s approved Prequalified Contractors List.  For
information regarding the Contractors Prequalified list visit the City’s web site:
http://www.sandiego.gov.

3. ESTIMATED CONSTRUCTION COST:  The City’s estimated construction cost for this project is
$9,100,000.

4. BID DUE DATE AND TIME ARE: JUNE 26, 2019 AT 2:00 P.M.

5. PREVAILING WAGE RATES APPLY TO THIS CONTRACT:  Refer to Attachment D.

6. LICENSE REQUIREMENT: To be eligible for award of this contract, Prime contractor must
possess the following licensing classification(s):  A; For Specialty Contractor, refer to
Appendix I  for Lead Containing Materials and Universal Waste Abatement Specification

7. SUBCONTRACTING PARTICIPATION PERCENTAGES:  Subcontracting participation percentages
apply to this contract.

7.1. The City has incorporated mandatory SLBE-ELBE subcontractor participation
percentages to enhance competition and maximize subcontracting opportunities.  For
the purpose of achieving the mandatory subcontractor participation percentages, a
recommended breakdown of the SLBE and ELBE subcontractor participation
percentages based upon certified SLBE and ELBE firms has also been provided to
achieve the mandatory subcontractor participation percentages:

1. SLBE participation 6.4% 

2. ELBE participation 8.0% 

3. Total mandatory participation 14.4% 

7.2. The Bid may be declared non-responsive if the Bidder fails to meet the following 
requirements: 

7.2.1. Include SLBE-ELBE certified subcontractors at the overall mandatory 
participation percentage identified in this document;  OR 

7.2.2. Submit Good Faith Effort documentation, saved in searchable Portable 
Document Format (PDF) and stored on Compact Disc (CD) or Digital Video Disc 
(DVD), demonstrating the Bidder made a good faith effort to outreach to and 
include SLBE-ELBE Subcontractors required in this document within 3 Working 
Days of the Bid opening if the overall mandatory participation percentage is 
not met. 

http://www.sandiego.gov/
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8. PRE-BID MEETING:

8.1 Prospective Bidders are required to attend the Pre-Bid Meeting.  The purpose of the 
meeting is to discuss the scope of the Project, submittal requirements, the pre-
qualification process and any Equal Opportunity Contracting Program 
requirements and reporting procedures.  To request a sign language or oral 
interpreter for this visit, call the Public Works Contracts Division at (619) 533-3450 
at least 5 Working Days prior to the meeting to ensure availability. Failure to attend 
the Mandatory Pre-Bid Meeting may result in the Bid being deemed non-
responsive.  The Pre-Bid meeting is scheduled as follows: 

Attendance at the Pre Bid Meeting will be evidenced by the Bidder’s representative’s 
signature on the attendance roster. It is the responsibility of the Bidder’s 
representative to complete and sign the attendance roster. 

Bidders may not be admitted after the specified start time of the mandatory 
Pre-Bid Meeting. 

9. PRE-BID SITE VISIT:  All those wishing to submit a bid MUST visit the Work Site with the
Engineer.  The purpose of the Site visit is to acquaint Bidders with the Site conditions.  To
request a sign language or oral interpreter for this visit, call the Public Works Contracts at (619)
533-3450 at least 5 Working Days prior to the meeting to ensure availability.  The Pre-Bid Site
Visit is scheduled as follows:

Time: 11:00 A.M. 
Date: June 13, 2019 
Location: SDPD Revolver Club, Rock House Clubhouse 

4008 Federal Boulevard, San Diego, CA 

ATTENTION: Bidder’s shall wear safety gear (closed toe shoes; ear protection) during the  
Pre-bid site visit. 

10. AWARD PROCESS:

10.1. The Award of this contract is contingent upon the Contractor’s compliance with all
conditions of Award as stated within these documents and within the Notice of Intent 
to Award.   

10.2. Upon acceptance of bids and determination of the apparent low bidder, the City will 
prepare the contract documents for execution within approximately 21 days of the 
date of the bid opening.  The City will then award the contract upon receipt of properly 
signed Contract, bonds, and insurance documents. 

10.3. This contract will be deemed executed and effective only upon the signing of the 
Contract by the Mayor or his designee and approval as to form by the City Attorney’s 
Office. 

10.4. The low Bid will be determined by the Base Bid alone. 

Time:
Date:
Location:

10:00 A.M. 
June 13, 2019 
SDPD Revolver Club, Rock House Clubhouse 
4008 Federal Boulevard, San Diego, CA 
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11. POST – AWARD BACKGROUND CHECK:

11.1. Upon award, all employees of the Prime and any Subcontractors who may be working
on the project site must complete and pass a minor background check administered 
by SDPD. 

11.2. Any such employee who does not successfully pass the background check will not be 
permitted on Police Department property. Not passing the background check affects 
that individual employee only – not the entire Prime or Subcontractor. 

11.3. A clear, color copy of each person’s valid Driver’s License will be required to complete 
this process. 

11.4. All Conractors, Subcontractors and their employees will be required to wear matching 
color Safety Vests at all times while on Police Department property. 

11.5. All Conractors, Subcontractors and their employees will be required to ensure that 
while entering and exiting doors and gates, that they completely close before leaving 
the premises. 

12. SUBMISSION OF QUESTIONS:

12.1. The Director (or Designee) of Public Works Department is the officer responsible for
opening, examining, and evaluating the competitive Bids submitted to the City for the 
acquisition, construction and completion of any public improvement except when 
otherwise set forth in these documents.  Any questions related to this solicitation shall 
be submitted to: 

Public Works Contracts 
525 B Street, Suite 750 (7th Floor) 
San Diego, California, 92101 
Attention:  Antoinette Sanfilippo 

OR: 

ASanfilippo@sandiego.gov 

12.2. Questins received less than 14 days prior to the date for opening of Bids may not be 
considered.  

12.3. Questions or clarifications deemed by the City to be material shall be answered via 
issuance of an addendum and posted to the City’s online bidding service. 

12.4. Only questions answered by formal written addenda shall be binding.  Oral and other 
interpretations or clarifications shall be without legal effect.  It is the Bidder's 
responsibility to be informed of any addenda that have been issued and to include all 
such information in its Bid. 

13. PHASED FUNDING: For Phased Funding Conditions, see Attachment B.

mailto:ASanfilippo@sandiego.gov
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INSTRUCTIONS TO BIDDERS 

1. PREQUALIFICATION OF CONTRACTORS:

1.1. Contractors submitting a Bid must be pre-qualified for the total amount proposed,
including all alternate items, prior to the date of submittal.  Bids from contractors who 
have not been pre-qualified as applicable and Bids that exceed the maximum dollar 
amount at which contractors are pre-qualified may be deemed non-responsive and 
ineligible for award. 

1.2. The completed application must be submitted online no later than 2 weeks prior   to 
the bid opening. 

1.3. Joint Venture Bidders Cumulative Maximum Bidding Capacity:  For projects with 
an engineer’s estimate of $30,000,000 or greater, Joint Ventures submitting bids may 
be deemed responsive and eligible for award if the cumulative maximum bidding 
capacity of the individual Joint Venture entities is equal to or greater than the total 
amount proposed.  

1.3.1. Each of the entities of the Joint Venture must have been previously 
prequalified at a minimum of $15,000,000.  

1.3.2. Bids submitted with a total amount proposed of less than $30,000,000 are 
not eligible for Cumulative Maximum Bidding Capacity prequalification.  To 
be eligible for award in this scenario, the Joint Venture itself or at least one 
of the Joint Venture entities must have been prequalified for the total 
amount proposed. 

1.3.3. Bids submitted by Joint Ventures with a total amount proposed of 
$30,000,000 or greater on a project with an engineer’s estimate of less than 
$30,000,000 are not eligible for Cumulative Maximum Bidding Capacity 
prequalification. 

1.3.4. The Joint Venture designated as the Apparent Low Bidder shall provide 
evidence of its corporate existence and furnish good and approved bonds 
in the name of the Joint Venture within 14 Calendar Days of receipt by the 
Bidder of a form of contract for execution. 

1.4. Complete information and links to the on-line prequalification application are 
available at: 

http://www.sandiego.gov/cip/bidopps/prequalification 

1.5. Due to the City’s responsibility to protect the confidentiality of the contractors’ 
information, City staff will not be able to provide information regarding contractors’ 

http://www.sandiego.gov/cip/bidopps/prequalification
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prequalification status over the telephone. Contractors may access real-time 
information about their prequalification status via their vendor profile on PlanetBids™. 

2. ELECTRONIC FORMAT RECEIPT AND OPENING OF BIDS: Bids will be received in electronic
format (eBids) EXCLUSIVELY at the City of San Diego’s electronic bidding (eBidding) site, at:
http://www.sandiego.gov/cip/bidopps/index.shtml and are due by the date, and time shown
on the cover of this solicitation. 

2.1. BIDDERS MUST BE PRE-REGISTERED with the City’s bidding system and possess a 
system-assigned Digital ID in order to submit and electronic bid. 

2.2. The City’s bidding system will automatically track information submitted to the site 
including IP addresses, browsers being used and the URLs from which information was 
submitted.  In addition, the City’s bidding system will keep a history of every login 
instance including the time of login, and other information about the user's computer 
configuration such as the operating system, browser type, version, and more.  Because 
of these security features, Contractors who disable their browsers’ cookies will not be 
able to log in and use the City’s bidding system. 

2.3. The City’s electronic bidding system is responsible for bid tabulations. Upon the 
bidder’s or proposer’s entry of their bid, the system will ensure that all required fields 
are entered.  The system will not accept a bid for which any required information 
is missing.  This includes all necessary pricing, subcontractor listing(s) and any other 
essential documentation and supporting materials and forms requested or contained 
in these solicitation documents. 

2.4. BIDS REMAIN SEALED UNTIL BID DEADLINE.  eBids are transmitted into the City’s 
bidding system via hypertext transfer protocol secure (https) mechanism using SSL 
128-256 bit security certificates issued from Verisign/Thawte which encrypts data being
transferred from client to server. Bids submitted prior to the “Bid Due Date and Time”
are not available for review by anyone other than the submitter who has until the “Bid
Due Date and Time” to change, rescind or retrieve its proposal should it desire to do
so.

2.5. BIDS MUST BE SUBMITTED BY BID DUE DATE AND TIME.  Once the bid deadline is 
reached, no further submissions are accepted into the system.  Once the Bid Due Date 
and Time has lapsed, bidders, proposers, the general public, and City staff are able to 
immediately see the results on line.  City staff may then begin reviewing the 
submissions for responsiveness, EOCP compliance and other issues. The City may 
require any Bidder to furnish statement of experience, financial responsibility, technical 
ability, equipment, and references. 

2.6. RECAPITULATION OF THE WORK. Bids shall not contain any recapitulation of the 
Work.  Conditional Bids may be rejected as being non-responsive.  Alternative 
proposals will not be considered unless called for. 

http://www.planetbids.com/portal/portal.cfm?CompanyID=17950
http://www.sandiego.gov/cip/bidopps/index.shtml
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2.7. BIDS MAY BE WITHDRAWN by the Bidder only up to the bid due date and time. 

2.7.1. Important Note: Submission of the electronic bid into the system may not be 
instantaneous.  Due to the speed and capabilities of the user’s internet service 
provider (ISP), bandwidth, computer hardware and other variables, it may take 
time for the bidder’s submission to upload and be received by the City’s 
eBidding system.   It is the bidder’s sole responsibility to ensure their bids are 
received on time by the City’s eBidding system. The City of San Diego is not 
responsible for bids that do not arrive by the required date and time. 

2.8. ACCESSIBILITY AND AMERICANS WITH DISABILITIES ACT (ADA) COMPLIANCE: To 
request a copy of this solicitation in an alternative format, contact the Public Works 
Contract Specialist listed on the cover of this solicitation at least five (5) working days 
prior to the Bid/Proposal due date to ensure availability. 

3. ELECTRONIC BID SUBMISSIONS CARRY FULL FORCE AND EFFECT

3.1. The bidder, by submitting its electronic bid, acknowledges that doing so carries the
same force and full legal effect as a paper submission with a longhand (wet) signature. 

3.2. By submitting an electronic bid, the bidder certifies that the bidder has thoroughly 
examined and understands the entire Contract Documents (which consist of the plans 
and specifications, drawings, forms, affidavits and the solicitation documents), and that 
by submitting the eBid as its bid proposal, the bidder acknowledges, agrees to and is 
bound by the entire Contract Documents, including any addenda issued thereto, and 
incorporated by reference in the Contract Documents. 

3.3. The Bidder, by submitting its electronic bid, agrees to and certifies under penalty of 
perjury under the laws of the State of California, that the certification, forms and 
affidavits submitted as part of this bid are true and correct. 

3.4. The Bidder agrees to the construction of the project as described in Attachment “A–
Scope of Work”  for the City of San Diego, in accordance with the requirements set forth 
herein for the electronically submitted prices. The Bidder guarantees the Contract Price 
for a period of 120 days from the date of Bid opening. The duration of the Contract 
Price guarantee shall be extended by the number of days required for the City to obtain 
all items necessary to fulfill all conditions precedent. 

4. BIDS ARE PUBLIC RECORDS:  Upon receipt by the City, Bids shall become public records
subject to public disclosure.  It is the responsibility of the respondent to clearly identify any
confidential, proprietary, trade secret or otherwise legally privileged information contained
within the Bid.  General references to sections of the California Public Records Act (PRA) will
not suffice. If the Contractor does not provide applicable case law that clearly establishes that
the requested information is exempt from the disclosure requirements of the PRA, the City
shall be free to release the information when required in accordance with the PRA, pursuant
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to any other applicable law, or by order of any court or government agency, and the Contractor 
will hold the City harmless for release of this information. 

5. CONTRACTOR REGISTRATION AND ELECTRONIC REPORTING SYSTEM:

5.1. Prior to the Award of the Contract or Task Order, you and your Subcontractors and
Suppliers must register with the City’s web-based vendor registration and bid 
management system.  For additional information go to: 

http://www.sandiego.gov/purchasing/bids-contracts/vendorreg 

5.2. The City may not award the contract until registration of all subcontractors and 
suppliers is complete.  In the event this requirement is not met within the time frame 
specified in the Notice of Intent to Award letter, the City reserves the right to rescind 
the Notice of Award / Intent to Award and to make the award to the next responsive 
and responsible bidder / proposer. 

6. JOINT VENTURE CONTRACTORS:  Provide a copy of the Joint Venture agreement and the Joint
Venture license to the City within 14 Calendar Days after receiving the Contract forms.

7. INSURANCE REQUIREMENTS:

7.1. All certificates of insurance and endorsements required by the contract are to be
provided upon issuance of the City’s Notice of Intent to Award letter.  

7.2. Refer to sections 5-4, “INSURANCE” of the Supplementary Special Provisions (SSP) for 
the insurance requirements which must be met. 

8. REFERENCE STANDARDS:  Except as otherwise noted or specified, the Work shall be
completed in accordance with the following standards:

Title Edition Document 
Number 

Standard Specifications for Public Works Construction (“The 
GREENBOOK”) http://www.greenbookspecs.org/  

2018 PWPI010119-01 

City of San Diego Standard Specifications for Public Works 
Construction (“The WHITEBOOK”)* 
https://www.sandiego.gov/publicworks/edocref/greenbook 

2018 PWPI010119 -02 

City of San Diego Standard Drawings* 
https://www.sandiego.gov/publicworks/edocref/standarddraw 

2018 PWPI010119 -03 

Citywide Computer Aided Design and Drafting (CADD) 
Standards 
https://www.sandiego.gov/publicworks/edocref/drawings 

2018 PWPI010119 -04 

California Department of Transportation (CALTRANS) Standard 
Specifications –  
http://www.dot.ca.gov/des/oe/construction-contract-
standards.html 

2018 PWPI030119-05 

http://www.sandiego.gov/purchasing/bids-contracts/vendorreg
http://www.greenbookspecs.org/
https://www.sandiego.gov/publicworks/edocref/greenbook
https://www.sandiego.gov/publicworks/edocref/standarddraw
https://www.sandiego.gov/publicworks/edocref/drawings
http://www.dot.ca.gov/des/oe/construction-contract-standards.html
http://www.dot.ca.gov/des/oe/construction-contract-standards.html
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Title Edition Document 
Number 

CALTRANS Standard Plans 
http://www.dot.ca.gov/des/oe/construction-contract-
standards.html 

2018 PWPI030119-06 

California Manual on Uniform Traffic Control Devices Revision 3 
(CA MUTCD Rev 3) http://www.dot.ca.gov/trafficops/camutcd/ 

2014 PWPI030119-07 

NOTE: *Available online under Engineering Documents and References at:
http://www.sandiego.gov/publicworks/edocref/index.shtml

*Electronic updates to the Standard Drawings may also be found in the link above

9. CITY'S RESPONSES AND ADDENDA:  The City, at its discretion, may respond to any or all
questions submitted in writing via the City’s eBidding web site in the form of an addendum.
No other responses to questions, oral or written shall be of any force or effect with respect to
this solicitation. The changes to the Contract Documents through addenda are made effective
as though originally issued with the Bid. The Bidders shall acknowledge the receipt of Addenda
at the time of bid submission.

10. CITY'S RIGHTS RESERVED:  The City reserves the right to cancel the Notice Inviting Bids at any
time, and further reserves the right to reject submitted Bids, without giving any reason for
such action, at its sole discretion and without liability.  Costs incurred by the Bidder(s) as a
result of preparing Bids under the Notice Inviting Bids shall be the sole responsibility of each
bidder.  The Notice Inviting Bids creates or imposes no obligation upon the City to enter a
contract.

11. CONTRACT PRICING:  This solicitation is for a Lump Sum contract with Unit Price provisions
as set forth herein.  The Bidder agrees to perform construction services for the City of San
Diego in accordance with these contract documents for the prices listed below. The Bidder
further agrees to guarantee the Contract Price for a period of 120 days from the date of Bid
opening. The duration of the Contract Price guarantee may be extended, by mutual consent
of the parties, by the number of days required for the City to obtain all items necessary to
fulfill all contractual conditions.

12. SUBCONTRACTOR INFORMATION:

12.1. LISTING OF SUBCONTRACTORS.  In accordance with the requirements provided in
the "Subletting and Subcontracting Fair Practices Act" of the California Public Contract 
Code, the Bidder shall provide the NAME and ADDRESS of each Subcontractor who 
will perform work, labor, render services or who specially fabricates and installs a 
portion [type] of the work or improvement, in an amount in excess of 0.5% of the 
Contractor's total Bid. The Bidder shall also state within the description, whether the 
subcontractor is a CONSTRUCTOR, CONSULTANT or SUPPLIER.  The Bidder shall 
state the DIR REGISTRATION NUMBER for all subcontractors and shall further state 
within the description, the PORTION of the work which will be performed by each 
subcontractor under this Contract.  The Contractor shall list only one Subcontractor 

http://www.dot.ca.gov/des/oe/construction-contract-standards.html
http://www.dot.ca.gov/des/oe/construction-contract-standards.html
http://www.dot.ca.gov/trafficops/camutcd/
http://www.sandiego.gov/publicworks/edocref/index.shtml
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for each portion of the Work.  The DOLLAR VALUE of the total Bid to be performed 
shall be stated for all subcontractors listed.  Failure to comply with this requirement 
may result in the Bid being rejected as non-responsive and ineligible for award.  The 
Bidder's attention is directed to the Special Provisions – Section 3-2, “SELF- 
PERFORMANCE”, which stipulates the percent of the Work to be performed with the 
Bidders' own forces. The Bidder shall list all SLBE, ELBE, DBE, DVBE, MBE, WBE, OBE, 
SDB, WoSB, HUBZone, and SDVOSB Subcontractors for which Bidders are seeking 
recognition towards achieving any mandatory, voluntary (or both) subcontracting 
participation goals. 

Additionally, pursuant to California Senate Bill 96 and in accordance with the 
requirements of Labor Code sections 1771.1 and 1725.5, by submitting a bid or 
proposal to the City, Contractor is certifying that he or she has verified that all 
subcontractors used on this public work project are registered with the California 
Department of Industrial Relations (DIR).  The Bidder shall provide the name, 
address, license number, DIR registration number of any Subcontractor – 
regardless of tier - who will perform work, labor, render services or specially fabricate 
and install a portion [type] of the work or improvement pursuant to the contract. 

12.2. LISTING OF SUPPLIERS.  Any Bidder seeking the recognition of Suppliers of 
equipment, materials, or supplies obtained from third party Suppliers towards 
achieving any mandatory or voluntary (or both) subcontracting participation goals 
shall provide, at a minimum,  the NAME, LOCATION (CITY), DIR REGISTRATION 
NUMBER and the DOLLAR VALUE of each supplier.  The Bidder will be credited up to 
60% of the amount to be paid to the Suppliers for materials and supplies unless 
vendor manufactures or substantially alters materials and supplies, in which case, 
100% will be credited.  The Bidder is to indicate within the description whether the 
listed firm is a supplier or manufacturer.  If no indication is provided, the listed firm 
will be credited at 60% of the listed dollar value for purposes of calculating the 
Subcontractor Participation Percentage.  

12.3. LISTING OF SUBCONTRACTORS OR SUPPLIERS FOR ALTERNATES.  For 
subcontractors or suppliers to be used on additive or deductive alternate items, in 
addition to the above requirements, bidder shall further note “ALTERNATE” and 
alternate item number within the description. 

13. SUBMITTAL OF “OR EQUAL” ITEMS:  See Section 4-6, “Trade Names” in The WHITEBOOK and
as amended in the SSP.

14. AWARD:

14.1. The Award of this contract is contingent upon the Contractor’s compliance with all
conditions precedent to Award.  

14.2. Upon acceptance of a Bid, the City will prepare contract documents for execution 
within approximately 21 days of the date of the Bid opening and award the Contract 
approximately within 7 days of receipt of properly executed Contract, bonds, and 
insurance documents. 
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14.3. This contract will be deemed executed and effective only upon the signing of the 
Contract by the Mayor or his designee and approval as to form the City Attorney’s 
Office. 

15. SUBCONTRACT LIMITATIONS: The Bidder’s attention is directed to Standard Specifications 
for Public Works Construction, Section 3-2, “SELF-PERFORMANCE” in The GREENBOOK and as 
amended in the SSP which requires the Contractor to self-perform not less than the specified 
amount. Failure to comply with this requirement shall render the bid non-responsive and 
ineligible for award. 

16. AVAILABILITY OF PLANS AND SPECIFICATIONS: Contract Documents may be obtained by 
visiting the City’s website:  http://www.sandiego.gov/cip/.  Plans and Specifications for this 
contract are also available for review in the office of the City Clerk or Public Works Contracts. 

17. ONLY ONE BID PER CONTRACTOR SHALL BE ACCCEPTED:  No person, firm, or corporation 
shall be allowed to make, file, or be interested in more than one (1) Bid for the same work 
unless alternate Bids are called for.  A person, firm or corporation who has submitted a sub-
proposal to a Bidder, or who has quoted prices on materials to a Bidder, is not hereby 
disqualified from submitting a sub-proposal or quoting prices to other Bidders or from 
submitting a Bid in its own behalf. Any Bidder who submits more than one bid will result in 
the rejection of all bids submitted. 

18. SAN DIEGO BUSINESS TAX CERTIFICATE:  The Contractor and Subcontractors, not already 
having a City of San Diego Business Tax Certificate for the work contemplated shall secure the 
appropriate certificate from the City Treasurer, Civic Center Plaza, First floor and submit to the 
Contract Specialist upon request or as specified in the Contract Documents. Tax Identification 
numbers for both the Bidder and the listed Subcontractors must be submitted on the City 
provided forms within these documents. 

19. BIDDER’S GUARANTEE OF GOOD FAITH (BID SECURITY) FOR DESIGN-BID-BUILD 
CONTRACTS: 

19.1. For bids $250,000 and above, bidders shall submit Bid Security at bid time.  Bid 
Security shall be in one of the following forms: a cashier's check, or a properly certified 
check upon some responsible bank; or an approved corporate surety bond payable to 
the City of San Diego for an amount of not less than 10% of the total bid amount. 

19.2. This check or bond, and the monies represented thereby, will be held by the City as a 
guarantee that the Bidder, if awarded the contract, will in good faith enter into the  
contract and furnish the required final performance and payment bonds. 

19.3. The Bidder agrees that in the event of the Bidder’s failure to execute this contract and 
provide the required final bonds, the money represented by the cashier's or certified 
check will remain the property of the City; and the Surety agrees that it will pay to the 

http://www.sandiego.gov/cip/
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City the damages, not exceeding the sum of 10% of the amount of the Bid, that the 
City may suffer as a result of such failure. 

19.4. At the time of bid submission, bidders must upload and submit an electronic PDF copy 
of the aforementioned bid security.  Whether in the form of a cashier's check, a 
properly certified check or an approved corporate surety bond payable to the City of 
San Diego, the bid security must be uploaded to the City’s eBidding system.  Within 
twenty-four (24) hours after the bid due date and time, the first five (5) apparent low 
bidders must provide the City with the original bid security.   

19.5. Failure to submit the electronic version of the bid security at the time of bid 
submission AND failure to provide the original within twenty-four (24) hours may 
cause the bid to be rejected and deemed non-responsive. 

20. AWARD OF CONTRACT OR REJECTION OF BIDS:

20.1. This contract may be awarded to the lowest responsible and reliable Bidder.

20.2. Bidders shall complete ALL eBid forms as required by this solicitation.  Incomplete
eBids will not be accepted. 

20.3. The City reserves the right to reject any or all Bids, to waive any informality or 
technicality in Bids received, and to waive any requirements of these specifications as 
to bidding procedure. 

20.4. Bidders will not be released on account of their errors of judgment.  Bidders may be 
released only upon receipt by the City within 3 Working Days of the bid opening, 
written notice from the Bidder which shows proof of honest, credible, clerical error of 
a material nature, free from fraud or fraudulent intent; and of evidence that 
reasonable care was observed in the preparation of the Bid. 

20.5. A bidder who is not selected for contract award may protest the award of a contract 
to another bidder by submitting a written protest in accordance with the San Diego 
Municipal Code.  

20.6. The City of San Diego will not discriminate in the award of contracts with regard to 
race, religion creed, color, national origin, ancestry, physical handicap, marital status, 
sex or age. 

20.7. Each Bid package properly signed as required by these specifications shall constitute 
a firm offer which may be accepted by the City within the time specified herein. 

20.8. The City reserves the right to evaluate all Bids and determine the lowest Bidder on the 
basis of the base bid and any proposed alternates or options as detailed herein. 
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21. BID RESULTS:

21.1. The availability of the bids on the City’s eBidding system shall constitute the public
announcement of the apparent low bidder.  In the event that the apparent low bidder 
is subsequently deemed non-responsive or non-responsible, a notation of such will be 
made on the eBidding system.  The new ranking and apparent low bidder will be 
adjusted accordingly. 

21.2. To obtain the bid results, view the results on the City’s web site, or request the results 
by U.S. mail and provide a self-addressed, stamped envelope.  If requesting by mail, 
be sure to reference the bid name and number. The bid tabulations will be mailed to 
you upon their completion.  The results will not be given over the telephone. 

22. THE CONTRACT:

22.1. The Bidder to whom award is made shall execute a written contract with the City of
San Diego and furnish good and approved bonds and insurance certificates specified 
by the City within 14 days after receipt by Bidder of a form of contract for execution 
unless an extension of time is granted to the Bidder in writing.   

22.2. If the Bidder takes longer than 14 days to fulfill these requirements, then the 
additional time taken shall be added to the Bid guarantee.  The Contract shall be made 
in the form adopted by the City, which includes the provision that no claim or suit 
whatsoever shall be made or brought by Contractor against any officer, agent, or 
employee of the City for or on account of anything done or omitted to be done in 
connection with this contract, nor shall any such officer, agent, or employee be liable 
hereunder.   

22.3. If the Bidder to whom the award is made fails to enter into the contract as herein 
provided, the award may be annulled and the Bidder's Guarantee of Good Faith will 
be subject to forfeiture.  An award may be made to the next lowest responsible and 
reliable Bidder who shall fulfill every stipulation embraced herein as if it were the party 
to whom the first award was made. 

22.4. Pursuant to the San Diego City Charter section 94, the City may only award a public 
works contract to the lowest responsible and reliable Bidder. The City will require the 
Apparent Low Bidder to (i) submit information to determine the Bidder’s responsibility 
and reliability, (ii) execute the Contract in form provided by the City, and (iii) furnish 
good and approved bonds and insurance certificates specified by the City within 14 
Days, unless otherwise approved by the City, in writing after the Bidder receives 
notification from the City, designating the Bidder as the Apparent Low Bidder and 
formally requesting the above mentioned items.   

22.5. The award of the Contract is contingent upon the satisfactory completion of the above-
mentioned items and becomes effective upon the signing of the Contract by the Mayor 



Police Range Refurbishment Project – Phase II 16 | Page 
Instructions to Bidders (Rev. Mar. 2019) 

or designee and approval as to form by the City Attorney’s Office.  If the Apparent Low 
Bidder does not execute the Contract or submit required documents and information, 
the City may award the Contract to the next lowest responsible and reliable Bidder 
who shall fulfill every condition precedent to award.  A corporation designated as the 
Apparent Low Bidder shall furnish evidence of its corporate existence and evidence 
that the officer signing the Contract and bond for the corporation is duly authorized 
to do so. 

23. EXAMINATION OF PLANS, SPECIFICATIONS, AND SITE OF WORK:  The Bidder shall examine
carefully the Project Site, the Plans and Specifications, other materials as described in the
Special Provisions, Section 3-9, “TECHNICAL STUDIES AND SUBSURFACE DATA”, and the
proposal forms (e.g., Bidding Documents).  The submission of a Bid shall be conclusive
evidence that the Bidder has investigated and is satisfied as to the conditions to be
encountered, as to the character, quality, and scope of Work, the quantities of materials to be
furnished, and as to the requirements of the Bidding Documents Proposal, Plans, and
Specifications.

24. CITY STANDARD PROVISIONS:  This contract is subject to the following standard provisions.
See The WHITEBOOK for details.

24.1. The City of San Diego Resolution No. R-277952 adopted on May 20, 1991 for a Drug-
Free Workplace. 

24.2. The City of San Diego Resolution No. R-282153 adopted on June 14, 1993 related to 
the Americans with Disabilities Act.  

24.3. The City of San Diego Municipal Code §22.3004 for Contractor Standards.  

24.4. The City of San Diego’s Labor Compliance Program and the State of California Labor 
Code §§1771.5(b) and 1776.  

24.5. Sections 1777.5, 1777.6, and 1777.7 of the State of California Labor Code concerning 
the employment of apprentices by contractors and subcontractors performing public 
works contracts. 

24.6. The City’s Equal Benefits Ordinance (EBO), Chapter 2, Article 2, Division 43 of The San 
Diego Municipal Code (SDMC). 

24.7. The City’s Information Security Policy (ISP) as defined in the City’s Administrative 
Regulation 90.63. 
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25. PRE-AWARD ACTIVITIES:

25.1. The contractor selected by the City to execute a contract for this Work shall submit the
required documentation as specified in the herein and in the Notice of Award.  Failure 
to provide the information as specified may result in the Bid being rejected as non-
responsive.   

25.2. The decision that bid is non-responsive for failure to provide the information required 
within the time specified shall be at the sole discretion of the City. 
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SCOPE OF WORK 

1. SCOPE OF WORK:

Police Range Refurbishment Project - Phase II is the remainder of the Refurbishment
project which includes but not limited to the following:

1. Environmental Lead remediation per the Asbestos and Lead Inspection Report where
impacts areas of work.

2. Accessibility: Remove and replace concrete paving at public range and tie in with
existing accessible route.

3. New Permanent storm water facilities to comply with regional permit, with landscape
plants and irrigation.

4. Grading of hillside, soil nail and shotcrete retaining wall.

5. Site cast tilt-up concrete range divider walls.

6. New bullet traps at each range

7. Repair, resurface, reseal and restripe A/C Paving at West and East Ranges

8. New site sports lighting at West and East Ranges

9. New Shade Structures at West, Public and Rapid Fire Ranges

10. New Storage Rooms associated with West and Rapid Fire Ranges

11. New entrance doors and sidelights to clubhouse assembly room

12. Interior improvements to clubhouse

13. Interior finish improvements to staff building

14. Install/Reinstall a temporary SDPD staff trailer equipped with electric utility during
construction in the Staff building to avoid work impact on SDPD staff. See SSP Section 8-2

1.1. The Work shall be performed in accordance with: 

1.1.1. The Notice Inviting Bids and Plans numbered 41205-1-D through 41205-131-D, 
inclusive as provided in the link below: 

https://filecloud.sandiego.gov/url/2i3uuhua53ntuwta 

1.1.2. Environmental Lead Remediation per Asbestos and Lead Inspection Report. 
Refer to Appendix I. 

https://filecloud.sandiego.gov/url/2i3uuhua53ntuwta
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2. LOCATION OF WORK:  The location of the Work is as follows:

4002-4008 Federal Boulevard, San Diego, CA 92105

3. CONTRACT TIME: The Contract Time for completion of the Work, including the Plant
Establishment Period, shall be 264 Working Days.
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PHASED FUNDING PROVISIONS 

1. PRE-AWARD

1.1. Within 10 Working Days of the Notice of Intent to Award, the Contractor must contact
the Project Manager to discuss fund availability for each phase and shall also submit 
the following: 

1.1.1. Construction Cost Loaded Schedule in accordance with 6-1,“CONSTRUCTION  
SCHEDULE  AND  COMMENCEMENT  OF  THE  WORK” and 7-3, “PAYMENT. 

1.2. Contractor’s failure to perform any of the following may result cancelling the award of 
the Contract: 
1.2.1. Meeting with the City’s Project Manager to discuss the Phased Funding 

Schedule. 

1.2.2. Agreeing to a Phased Funding Schedule within thirty days of meeting with 
the City’s Project Manager. 

2. POST-AWARD

2.1. Do not start any construction activities for the next phase until the Notice to Proceed
(NTP) has been issued by the City. The City will issue a separate NTP for each phase. 

2.2. The City may issue the NTP for a subsequent phase before the completion of the 
preceding phase. 
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PREVAILING WAGES 

1. PREVAILING WAGE RATES:  Pursuant to San Diego Municipal Code section 22.3019, 
construction, alteration, demolition, repair and maintenance work performed under this 
Contract is subject to State prevailing wage laws. For construction work performed under this 
Contract cumulatively exceeding $25,000 and for alteration, demolition, repair and 
maintenance work performed under this Contract cumulatively exceeding $15,000, the 
Contractor and its subcontractors shall comply with State prevailing wage laws including, but 
not limited to, the requirements listed below.  

1.1. Compliance with Prevailing Wage Requirements. Pursuant to sections 1720 
through 1861 of the California Labor Code, the Contractor and its subcontractors shall 
ensure that all workers who perform work under this Contract are paid not less than 
the prevailing rate of per diem wages as determined by the Director of the California 
Department of Industrial Relations (DIR). This includes work performed during the 
design and preconstruction phases of construction including, but not limited to, 
inspection and land surveying work.  

1.1.1. Copies of such prevailing rate of per diem wages are on file at the City and are 
available for inspection to any interested party on request. Copies of the 
prevailing rate of per diem wages also may be found at 
http://www.dir.ca.gov/OPRL/DPreWageDetermination.htm. Contractor and its 
subcontractors shall post a copy of the prevailing rate of per diem wages 
determination at each job site and shall make them available to any interested 
party upon request.  

1.1.2. The wage rates determined by the DIR refer to expiration dates.  If the 
published wage rate does not refer to a predetermined wage rate to be paid 
after the expiration date, then the published rate of wage shall be in effect for 
the life of this Contract. If the published wage rate refers to a predetermined 
wage rate to become effective upon expiration of the published wage rate and 
the predetermined wage rate is on file with the DIR, such predetermined wage 
rate shall become effective on the date following the expiration date and shall 
apply to this Contract in the same manner as if it had been published in said 
publication.  If the predetermined wage rate refers to one or more additional 
expiration dates with additional predetermined wage rates, which expiration 
dates occur during the life of this Contract, each successive predetermined 
wage rate shall apply to this Contract on the date following the expiration date 
of the previous wage rate. If the last of such predetermined wage rates expires 
during the life of this Contract, such wage rate shall apply to the balance of the 
Contract. 

1.2. Penalties for Violations. Contractor and its subcontractors shall comply with 
California Labor Code section 1775 in the event a worker is paid less than the 
prevailing wage rate for the work or craft in which the worker is employed.  This shall 
be in addition to any other applicable penalties allowed under Labor Code sections 
1720 – 1861.  

http://www.dir.ca.gov/OPRL/DPreWageDetermination.htm
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1.3. Payroll Records. Contractor and its subcontractors shall comply with California Labor 
Code section 1776, which generally requires keeping accurate payroll records, 
verifying and certifying payroll records, and making them available for inspection. 
Contractor shall require its subcontractors to also comply with section 1776. 
Contractor and its subcontractors shall submit weekly certified payroll records online 
via the City’s web-based Labor Compliance Program. Contractor is responsible for 
ensuring its subcontractors submit certified payroll records to the City.  

1.3.1. Contractor and their subcontractors shall also furnish records specified in 
Labor Code section 1776 directly to the Labor Commissioner in the manner 
required by Labor Code section 1771.4.  

1.4. Apprentices. Contractor and its subcontractors shall comply with California Labor 
Code sections 1777.5, 1777.6 and 1777.7 concerning the employment and wages of 
apprentices. Contractor is held responsible for the compliance of their subcontractors 
with sections 1777.5, 1777.6 and 1777.7. 

1.5. Working Hours. Contractor and their subcontractors shall comply with California 
Labor Code sections 1810 through 1815, including but not limited to: (i) restrict 
working hours on public works contracts to eight hours a day and forty hours a week, 
unless all hours worked in excess of 8 hours per day are compensated at not less than 
1½ times the basic rate of pay; and (ii) specify penalties to be imposed on contractors 
and subcontractors of $25 per worker per day for each day the worker works more 
than 8 hours per day and 40 hours per week in violation of California Labor Code 
sections1810 through 1815.   

1.6. Required Provisions for Subcontracts. Contractor shall include at a minimum a copy 
of the following provisions in any contract they enter into with a subcontractor: 
California Labor Code sections 1771, 1771.1, 1775, 1776, 1777.5, 1810, 1813, 1815, 
1860 and 1861.  

1.7. Labor Code Section 1861 Certification. Contractor in accordance with California 
Labor Code section 3700 is required to secure the payment of compensation of its 
employees and by signing this Contract, Contractor certifies that “I am aware of the 
provisions of Section 3700 of the California Labor Code which require every employer 
to be insured against liability for workers’ compensation or to undertake self-
insurance in accordance with the provisions of that code, and I will comply with such 
provisions before commencing the performance of the work of this Contract.”  

1.8. Labor Compliance Program. The City has its own Labor Compliance Program 
authorized in August 2011 by the DIR. The City will withhold contract payments when 
payroll records are delinquent or deemed inadequate by the City or other 
governmental entity, or it has been established after an investigation by the City or 
other governmental entity that underpayment(s) have occurred. For questions 
or assistance, please contact the City of San Diego’s Prevailing Wage Unit at 
858-627-3200. 
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1.9. Contractor and Subcontractor Registration Requirements. This project is subject 
to compliance monitoring and enforcement by the DIR.  A contractor or subcontractor 
shall not be qualified to bid on, be listed in a bid or proposal,  subject to the 
requirements of section 4104 of the Public Contract Code, or engage in the 
performance of any contract for public work, unless currently registered and qualified 
to perform public work pursuant to Labor Code section 1725.5  It is not a violation of 
this section for an unregistered contractor to submit a bid that is authorized by  
Section 7029.1 of the Business and Professions code or by Section 10164 or 20103.5 
of the Public Contract Code, provided the contractor is registered to perform public 
work pursuant to Section 1725.5 at the time the contract is awarded.  

1.9.1. A Contractor’s inadvertent error in listing a subcontractor who is not registered 
pursuant to Labor Code section 1725.5 in response to a solicitation shall not be 
grounds for filing a bid protest or grounds for considering the bid non-responsive 
provided that any of the following apply: (1) the subcontractor is registered prior 
to bid opening; (2) within twenty-four hours after the bid opening, the 
subcontractor is registered and has paid the penalty registration fee specified in 
Labor Code section 1725.5; or (3) the subcontractor is replaced by another 
registered subcontractor pursuant to Public Contract Code section 4107. 

1.9.2. By submitting a bid or proposal to the City, Contractor is certifying that he or she 
has verified that all subcontractors used on this public work project are registered 
with the DIR in compliance with Labor Code sections 1771.1 and 1725.5, and 
Contractor shall provide proof of registration for themselves and all listed 
subcontractors to the City at the time of bid or proposal due date or upon request. 

1.10. Stop Order. For Contractor or its subcontractors engaging in the performance of any 
public work contract without having been registered in violation of Labor Code 
sections 1725.5 or 1771.1, the Labor Commissioner shall issue and serve a stop order 
prohibiting the use of the unregistered contractors or unregistered subcontractor(s) 
on ALL public works until the unregistered contractor or unregistered subcontractor(s) 
is registered. Failure to observe a stop order is a misdemeanor. 

1.11. List of all Subcontractors.  The Contractor shall provide the list of subcontractors 
(regardless of tier), along with their DIR registration numbers, utilized on this Contract 
prior to any work being performed; and the Contractor shall provide a complete list of 
all subcontractors with each invoice. Additionally, Contractor shall provide the City 
with a complete list of all subcontractors (regardless of tier) utilized on this contract 
within ten working days of the completion of the contract, along with their DIR 
registration numbers. The City shall withhold final payment to Construction 
Management Professional until at least thirty (30) days after this information is 
provided to the City.  
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1.12. Exemptions for Small Projects. There are limited exemptions for installation, 
alteration, demolition, or repair work done on projects of $25,000 or less. The 
Contractor shall still comply with Labor Code sections 1720 et. seq. The only 
recognized exemptions are listed below: 

1.12.1. Registration. The Contractor will not be required to register with the DIR for 
small projects. (Labor Code section 1771.1). 

1.12.2. Certified Payroll Records. The records required in Labor Code section 1776 
shall be required to be kept and submitted to the City of San Diego, but will 
not be required to be submitted online with the DIR directly. The Contractor 
will need to keep those records for at least three years following the 
completion of the Contract. (Labor Code section 1771.4). 

1.12.3. List of all Subcontractors. The Contractor shall not be required to hire only 
registered subcontractors and is exempt from submitting the list of all 
subcontractors that is required in section 1.11 above. (Labor code section 
1773.3). 
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SUPPLEMENTARY SPECIAL PROVISIONS  

The following Supplementary Special Provisions (SSP) modifies the following documents:  

1. The 2018 Edition of the Standard Specifications for Public Works Construction (The 
“GREENBOOK”). 

2. The 2018 Edition of the City of San Diego Standard Specifications for Public Works 
Construction (The “WHITEBOOK”), including the following: 

a) General Provisions (A) for all Construction Contracts. 

 

SECTION 1 – GENERAL, TERMS, DEFINITIONS, ABBREVIATIONS, UNITS OF MEASURE, AND 
SYMBOLS 

1-2 TERMS AND DEFINITIONS. To the “WHITEBOOK”, item 54, “Normal Working Hours”, 
ADD the following: 

The Normal Working Hours are 7:00 AM to 3:30 PM.  

To the “WHITEBOOK”, item 43, DELETE in its entirety and SUBSTITUTE with the 
following: 

43. Field Order - A Field Order is a written agreement by the Engineer to 
compensate you for Work items in accordance with 2-8, “EXTRA WORK” or 2-9, 
“CHANGED CONDITIONS”. A Field Order does not change the Contract Price, 
Contract Time, or the scope intent of the Contract. 

To the “WHITEBOOK”, ADD the following: 

108.  Substantial Completion:  stage of construction or building project in which 
the Work is sufficiently complete, in accordance with the construction 
contract documents, installed in compliance with the California Code of 
Regulations Title 24, and as determined by the Engineer in accordance with 
Whitebook Section 3-13.1.2, so that the City may use or occupy the building 
project or designated portion thereof for the intended purpose. Also, the 
following, as applies to entire project or portion of project under 
consideration for Substantial Completion: 

i. All structural work and considerations provided, performed, special 
inspections passed, and inspected to approval of Engineer and DSD. 

ii. All earthwork, drainage, paving complete. 
iii. All site improvements, including shade structures, fences and gates, 

paint striping complete. 
iv. Sports lighting installed, powered, controls configured and 

operational. 
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v. Buildings enclosed and cleaned, all products installed, mechanical-
plumbing-electrical work installed and operational, finishes installed; 
with only adjustment, touch-up work, or final cleaning remaining. 
Where applies, all historic work complete in accordance with 
Secretary of Interiors Standards. 

vi. Landscape and Irrigation installed and Plant Establishment Period 
has begun as issued via field notification by the Engineer. 

vii. All building and site features required to be accessible have been 
inspected by the City’s Office of ADA Compliance and Accessibility 
and approved. 

SECTION 3 – CONTROL OF THE WORK 

3-2 SELF-PERFORMANCE. To the “GREENBOOK”, DELETE in its entirety and SUBSTITUTE 
with the following: 

1. You shall perform, with your own organization, Contract Work amounting to at 
least 30%  of the base Bid AND 30%  of any alternates.  

3-9 TECHNICAL STUDIES AND SUBSURFACE DATA. To the “WHITEBOOK”, ADD the 
following: 

5. In preparation of the Contract Documents, the designer has relied upon the 
following reports of explorations and tests at the Work Site: 

a) Supplemental Geotechnical Investigation & Infiltration Assessment 
dated  November 13, 2018 by SCST, LLC. 

b) Structural Calculations by Orion Structural Engineering, Inc. 

c) Priority Development Project, Storm Water Quality Management Plan 
dated May 10, 2019 by Nasland Engineering 

6. The reports listed above are available for review at the following link: 

Technical Studies 

3-10 SURVEYING. To the “GREENBOOK”, DELETE in its entirety and SUBSTITUTE with the 
following: 

3-10 SURVEYING. 

1. You shall locate and mark all features related to the building and site, including 
landscaping and hardscape, using industry standard contractor’s construction 
tools. 

2. You shall preserve construction survey stakes, control points, and other survey 
related marks described in 3-10.1, “Survey Services Provided by the City” for 
the duration of the Project. If any construction survey stakes are lost or 

https://filecloud.sandiego.gov/url/299mch9p4fsxp6im
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disturbed and need to be replaced, such replacement shall be performed by 
the City at your expense. 

3-10.1 Survey Services Provided by the City. 

1. The City will provide surveying services and on-site survey staking for the 
following: 

a) Locations of any property lines, boundaries, or easement surveys 
within the project boundaries as required by the project. 

b) Locations of up to four corners per building. 

c) Verification of building pad finish surface elevation. 

d) A maximum of 4 site control points. 

e) Location and perpetuation of survey monuments within the project 
boundary in accordance with 400-2, “Permanent Survey Markers”. 

2. Notify the Resident Engineer in writing at least 2 Working Days prior to 
requesting survey services provided by the City. 

3-10.2 Line and Grade. 

1. The Work shall conform to the lines, elevations, and grades shown on the 
Plans. Three consecutive points set on the same slope shall be used together 
so that any variation from a straight grade can be detected. Any such variation 
shall be reported to the Engineer. In the absence of such report, you shall be 
responsible for any error in the grade of the Work. 

2. Grades for underground conduits will be set at the surface of the ground. You 
shall transfer them to the bottom of the trench. 

3-10.3 Payment. 

1. The payment for survey services Work shall be included in the Contract Price. 

3-12.4.3 Storage and Staging Areas. To the “WHITEBOOK”, ADD the following: 

4. The contractor shall use the parking lot area west of accessible parking space 
near the pedestrian gate as a staging area and trailer area. 

3-13.3     Warranty. To the “WHITEBOOK”, item 1, DELETE in its entirety and SUBSTITUTE with 
the following: 

1. You shall warranty and repair all defective materials and workmanship for a 
period of 1 year. This call back warranty period shall start on the date the Work 
was accepted by the City unless the City had beneficial use of the project 
(excluding water, sewer, and storm drain projects). In addition, you shall 
warranty the Work against all latent defects for a period of 10 years and patent 
defects for a period of 4 years. 
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3-13.3.1 Defective Work. To the “WHITEBOOK”, item 6, DELETE in its entirety and SUBSTITUTE 
with the following: 

6. For Building Projects which require a certificate of occupancy, not including sewer 
and water facilities, if you fail to correct the defective Work listed on the City’s 
Punchlist within 45 Working Days after the Contract Time, you shall reimburse the 
City for all costs to provide inspection services required to monitor Work beyond 
the 45 Working Days. The City shall bill you for the additional inspection at the City’s 
established rates. 

SECTION 4 - CONTROL OF MATERIALS 

4-3.4 Specialty Inspection Paid for by the Contractor. To the “WHITEBOOK”, ADD the 
following: 

2. The specialty inspections required shall include ALL but not limited to the 
following: 

a) Refer to plan sheets 41205-67-D to 41205-69-D, Structural General 
Notes. 

4-3.6 Preapproved Materials. To the “WHITEBOOK”, ADD the following: 

3. You shall submit in writing a list of all products to be incorporated in the Work 
that are on the AML. 

4. The following materials were reviewed and accepted by the asset owner: 

i. Resilient Tile: Mannington Commercial - Manor Oak LVT plank for 
Clubhouse and Staff Building 
a. 9x36 at Clubhouse 
b. 6x36 at Staff Building 

ii. Resilient Tile Base: Mannington Commercial – Optimum Edge (Type 
TS) – ‘Coffee – 930’ 

iii. Daltile Saddlebrook plank tile – 6x36 plank and wall base, ‘Farmhouse 
– SD14’ 

iv. Daltile Keystones porcelain tile – 2x2 at shower area, ‘Marble – D325’ 
v. Daltile Modern Dimensions tile – 4-1/4x8-1/2 at walls outside shower, 

‘Crisp Linen 0139’ 
vi. Carpet: Mannington Commercial Carpet Tile – 24x24 at platform and 

ramp, ‘Align, Secant (13579)’ 
vii. Ceiling Tile: USG Ceiling Panel – 12x12, ‘Orion 85’ 
viii. Cabinetry: Formica, ‘Cascara Teakwood, Natural Grain 8909-NG’ 
ix. Countertop: Stainless Steel (no solid surfacing) 
x. Concrete Color: Solomon ‘Thyme’ 
xi. West Storage Building – acceptable to use fiber cement panel, rather 

than Trespa (plastic panel) 
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4-6 TRADE NAMES. To the “WHITEBOOK”, ADD the following: 

11. You shall submit your list of proposed substitutions for an “equal” item no less 
than 15 working days prior to the bid due date and on the City’s Product 
Submittal Form available at: 

http://www.sandiego.gov/publicworks/edocref/index.shtml  

SECTION 5 – LEGAL RELATIONS AND RESPONSIBILITIES 

5-4 INSURANCE. To the “GREENBOOK”, DELETE in its entirety and SUBSTITUTE with the 
following: 

5-4 INSURANCE. 

1. The insurance provisions herein shall not be construed to limit your indemnity 
obligations contained in the Contract. 

5-4.1 Policies and Procedures. 

1. You shall procure the insurance described below, at its sole cost and expense, 
to provide coverage against claims for loss including injuries to persons or 
damage to property, which may arise out of or in connection with the 
performance of the Work by you, your agents, representatives, officers, 
employees or Subcontractors. 

2. Insurance coverage for property damage resulting from your operations is on 
a replacement cost valuation. The market value will not be accepted. 

3. You shall maintain this insurance for the duration of this Contract and at all 
times thereafter when you are correcting, removing, or replacing Work in 
accordance with this Contract. Your liabilities under the Contract, e.g., your 
indemnity obligations, is not deemed limited to the insurance coverage 
required by this Contract. 

4. The payment for insurance shall be included in the Contract Price as bid by 
you. Except as specifically agreed to by the City in writing, you are not entitled 
to any additional payment. Do not begin any Work under this Contract until 
you have provided and the City has approved all required insurance.  

5. Policies of insurance shall provide that the City is entitled to 30 Days (10 Days 
for cancellation due to non-payment of premium) prior written notice of 
cancellation or non-renewal of the policy. Maintenance of specified insurance 
coverage is a material element of the Contract. Your failure to maintain or 
renew coverage or to provide evidence of renewal during the term of the 
Contract may be treated by the City as a material breach of the Contract. 

 

http://www.sandiego.gov/publicworks/edocref/index.shtml
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5-4.2 Types of Insurance.   

5-4.2.1 Commercial General Liability Insurance.   

1. Commercial General Liability Insurance shall be written on the current version 
of the ISO Occurrence form CG 00 01 07 98 or an equivalent form providing 
coverage at least as broad. 

2. The policy shall cover liability arising from premises and operations, XCU 
(explosions, underground, and collapse), independent contractors, 
products/completed operations, personal injury and advertising injury, bodily 
injury, property damage, and liability assumed under an insured’s contract 
(including the tort liability of another assumed in a business contract). 

3. There shall be no endorsement or modification limiting the scope of coverage 
for either “insured vs. insured” claims or contractual liability. You shall 
maintain the same or equivalent insurance for at least 10 years following 
completion of the Work.  

4. All costs of defense shall be outside the policy limits. Policy coverage shall be 
in liability limits of not less than the following: 

General Annual Aggregate Limit Limits of Liability  

Other than Products/Completed Operations $2,000,000 

Products/Completed Operations Aggregate Limit $2,000,000 

Personal Injury Limit $1,000,000 

Each Occurrence $1,000,000  

5-4.2.2 Commercial Automobile Liability Insurance.   

1. You shall provide a policy or policies of Commercial Automobile Liability 
Insurance written on the current version of the ISO form CA 00 01 12 90 or 
later version or equivalent form providing coverage at least as broad in the 
amount of $1,000,000 combined single limit per accident, covering bodily 
injury and property damage for owned, non-owned, and hired automobiles 
(“Any Auto”).  

2. All costs of defense shall be outside the limits of the policy. 

5-4.2.3 Contractors Pollution Liability Insurance.   

1. You shall procure and maintain at your expense or require your 
Subcontractor, as described below, to procure and maintain the Contractors 
Pollution Liability Insurance including contractual liability coverage to cover 
liability arising out of cleanup, removal, storage, or handling of hazardous or 
toxic chemicals, materials, substances, or any other pollutants by you or any 
Subcontractor in an amount not less than $2,000,000 limit for bodily injury and 
property damage. 
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2. All costs of defense shall be outside the limits of the policy. Any such insurance 
provided by your Subcontractor instead of you shall be approved separately 
in writing by the City.  

3. For approval of a substitution of your Subcontractor’s insurance, you shall 
certify that all activities for which the Contractors Pollution Liability Insurance 
will provide coverage will be performed exclusively by the Subcontractor 
providing the insurance. The deductible shall not exceed $25,000 per claim.  

4. Contractual liability shall include coverage of tort liability of another party to 
pay for bodily injury or property damage to a third person or organization. 
There shall be no endorsement or modification of the coverage limiting the 
scope of coverage for either “insured vs. insured” claims or contractual liability.  

5. Occurrence based policies shall be procured before the Work commences and 
shall be maintained for the Contract Time. Claims Made policies shall be 
procured before the Work commences, shall be maintained for the Contract 
Time, and shall include a 12 month extended Claims Discovery Period 
applicable to this contract or the existing policy or policies that shall continue 
to be maintained for 12 months after the completion of the Work without 
advancing the retroactive date.  

6. Except as provided for under California law, the policy or policies shall provide 
that the City is entitled to 30 Days prior written notice (10 Days for cancellation 
due to non-payment of premium) of cancellation or non-renewal of the policy 
or policies. 

5-4.2.4 Contractors Hazardous Transporters Pollution Liability Insurance.   

1. You shall provide at your expense or require your Subcontractor to provide, 
as described below, Contractors Hazardous Transporters Pollution Liability 
Insurance including contractual liability coverage to cover liability arising out 
of transportation of hazardous or toxic, materials, substances, or any other 
pollutants by you or any Subcontractor in an amount not less than $2,000,000 
limit per occurrence/aggregate for bodily injury and property damage.  

2. All costs of defense shall be outside the limits of the policy. The deductible 
shall not exceed $25,000 per claim. Any such insurance provided by a 
subcontractor instead of you shall be approved separately in writing by the 
City.  

3. For approval of the substitution of Subcontractor’s insurance the Contractor 
shall certify that all activities for which Contractors Hazardous Transporters 
Pollution Liability Insurance will provide coverage will be performed 
exclusively by the Subcontractor providing the insurance. 
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4. Contractual liability shall include coverage of tort liability of another party to 
pay for bodily injury or property damage to a third person or organization. 
There shall be no endorsement or modification of the coverage limiting the 
scope of coverage for either “insured vs. insured” claims or contractual liability. 
Occurrence based policies shall be procured before the Work commences and 
shall be maintained for the duration of this Contract. Claims Made policies 
shall be procured before the Work commences, shall be maintained for the 
duration of this contract, and shall include a 12 month extended Claims 
Discovery Period applicable to this contract or the existing policy or policies 
that shall continue to be maintained for 12 months after the completion of the 
Work under this Contract without advancing the retroactive date.  

5. Except as provided for under California law, the policy or policies shall provide 
that the City is entitled to 30 Days prior written notice (10 Days for cancellation 
due to non-payment of premium) of cancellation or non-renewal of the policy 
or policies. 

5-4.2.5 Contractors Builders Risk Property Insurance.   

1. You shall provide at your expense, and maintain until Final Acceptance of the 
Work, a Special Form Builders Risk Policy or Policies. This insurance shall be in 
an amount equal to the replacement cost of the completed Work (without 
deduction for depreciation) including the cost of excavations, grading, and filling. 
The policy or policies limits shall be 100% of this Contract value of the Work plus 
15% to cover administrative costs, design costs, and the costs of inspections and 
construction management. 

2. Insured property shall include material or portions of the Work located away 
from the Site but intended for use at the Site and shall cover material or portions 
of the Work in transit. The policy or policies shall include as insured property 
scaffolding, falsework, and temporary buildings located at the Site. The policy or 
policies shall cover the cost of removing debris, including demolition. 

3. The policy or policies shall provide that all proceeds thereunder shall be payable 
to the City as Trustee for the insured, and shall name the City, the Contractor, 
Subcontractors, and Suppliers of all tiers as named insured. The City, as Trustee, 
will collect, adjust, and receive all monies which may become due and payable 
under the policy or policies, may compromise any and all claims thereunder, and 
will apply the proceeds of such insurance to the repair, reconstruction, or 
replacement of the Work. 

4. Any deductible applicable to the insurance shall be identified in the policy or 
policies documents and responsibility for paying the part of any loss not covered 
because of the application of such deductibles shall be apportioned among the 
parties except for the City as follows: if there is more than one claimant for a 
single occurrence, then each claimant shall pay a pro-rata share of the per 
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occurrence deductible based upon the percentage of their paid claim to the total 
paid for insured. The City shall be entitled to 100% of its loss. You shall pay the 
City any portion of that loss not covered because of a deductible at the same 
time the proceeds of the insurance are paid to the City as trustee.  

5. Any insured, other than the City, making claim to which a deductible applies shall 
be responsible for 100% of the loss not insured because of the deductible. 
Except as provided for under California law, the policy or policies shall provide 
that the City is entitled to 30 Days prior written notice (10 Days for cancellation 
due to non-payment of premium) of cancellation or non-renewal of the policy or 
policies. 

5-4.3 Rating Requirements. Except for the State Compensation Insurance Fund, all 
insurance required by this Contract as described herein shall be carried only by 
responsible insurance companies with a rating of, or equivalent to, at least “A-, VI” by 
A.M. Best Company, that are authorized by the California Insurance Commissioner to 
do business in the State, and that have been approved by the City. 

5-4.3.1 Non-Admitted Carriers. The City will accept insurance provided by non-admitted, 
“surplus lines” carriers only if the carrier is authorized to do business in the State and 
is included on the List of Approved Surplus Lines Insurers (LASLI list). 

All policies of insurance carried by non-admitted carriers shall be subject to all of the 
requirements for policies of insurance provided by admitted carriers described herein. 

5-4.4 Evidence of Insurance. Furnish to the City documents e.g., certificates of insurance 
and endorsements evidencing the insurance required herein, and furnish renewal 
documentation prior to expiration of this insurance. Each required document shall be 
signed by the insurer or a person authorized by the insurer to bind coverage on its 
behalf. We reserve the right to require complete, certified copies of all insurance 
policies required herein.  

5-4.5 Policy Endorsements. 

5-4.5.1 Commercial General Liability Insurance. 

5-4.5.1.1 Additional Insured.   

1. You shall provide at your expense policy endorsement written on the current 
version of the ISO Occurrence form CG 20 10 11 85 or an equivalent form 
providing coverage at least as broad. 

2. To the fullest extent allowed by law e.g., California Insurance Code §11580.04, 
the policy shall be endorsed to include the City and its respective elected 
officials, officers, employees, agents, and representatives as additional 
insured.  

3. The additional insured coverage for projects for which the Engineer’s Estimate 
is $1,000,000 or more shall include liability arising out of:  
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a) Ongoing operations performed by you or on your behalf, 

b) your products, 

c) your Work, e.g., your completed operations performed by you or on 
your behalf, or 

d) premises owned, leased, controlled, or used by you. 

4. The additional insured coverage for projects for which the Engineer’s Estimate 
is less than $1,000,000 shall include liability arising out of:  

a) Ongoing operations performed by you or on your behalf,  

b) your products, or  

c) premises owned, leased, controlled, or used by you. 

5-4.5.1.2 Primary and Non-Contributory Coverage. The policy shall be endorsed to provide 
that the coverage with respect to operations, including the completed operations, if 
appropriate, of the Named Insured is primary to any insurance or self-insurance of the 
City and its elected officials, officers, employees, agents and representatives. Further, 
it shall provide that any insurance maintained by the City and its elected officials, 
officers, employees, agents and representatives shall be in excess of your insurance 
and shall not contribute to it.  

5-4.5.1.3 Project General Aggregate Limit. The policy or policies shall be endorsed to provide 
a Designated Construction Project General Aggregate Limit that will apply only to the 
Work. Only claims payments which arise from the Work shall reduce the Designated 
Construction Project General Aggregate Limit. The Designated Construction Project 
General Aggregate Limit shall be in addition to the aggregate limit provided for the 
products-completed operations hazard. 

5-4.5.2 Commercial Automobile Liability Insurance. 

5-4.5.2.1 Additional Insured. Unless the policy or policies of Commercial Auto Liability 
Insurance are written on an ISO form CA 00 01 12 90 or a later version of this form or 
equivalent form providing coverage at least as broad, the policy shall be endorsed to 
include the City and its respective elected officials, officers, employees, agents, and 
representatives as additional insured, with respect to liability arising out of 
automobiles owned, leased, hired or borrowed by you or on your behalf. This 
endorsement is limited to the obligations permitted by California Insurance Code 
§11580.04. 

5-4.5.3 Contractors Pollution Liability Insurance Endorsements.  

5-4.5.3.1 Additional Insured.   

1. The policy or policies shall be endorsed to include as an Insured the City and 
its respective elected officials, officers, employees, agents, and 
representatives, with respect to liability arising out of: 
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a) Ongoing operations performed by you or on your behalf,  

b) your products,  

c) your work, e.g., your completed operations performed by you or on 
your behalf, or  

d) premises owned, leased, controlled, or used by you. 

Except that in connection with, collateral to, or affecting any construction 
contract to which the provisions of subdivision (b) of § 2782 of the California 
Civil Code apply, this endorsement shall not provide any duty of indemnity 
coverage for the active negligence of the City and its respective elected 
officials, officers, employees, agents, and representatives in any case where an 
agreement to indemnify the City and its respective elected officials, officers, 
employees, agents, and representatives would be invalid under subdivision (b) 
of §2782 of the California Civil Code.  

2. In any case where a claim or loss encompasses the negligence of the Insured 
and the active negligence of the City and its respective elected officials, 
officers, employees, agents, and representatives that are not covered because 
of California Insurance Code §11580.04, the insurer's obligation to the City and 
its respective elected officials, officers, employees, agents, and representatives 
shall be limited to obligations permitted by California Insurance Code 
§11580.04. 

5-4.5.3.2 Primary and Non-Contributory Coverage. The policy or policies shall be endorsed 
to provide that the insurance afforded by the Contractors Pollution Liability Insurance 
policy or policies is primary to any insurance or self-insurance of the City and its 
elected officials, officers, employees, agents and representatives with respect to 
operations including the completed operations of the Named Insured. Any insurance 
maintained by the City and its elected officials, officers, employees, agents and 
representatives shall be in excess of your insurance and shall not contribute to it.  

5-4.5.3.3 Severability of Interest. For Contractors Pollution Liability Insurance, the policy or 
policies shall provide that your insurance shall apply separately to each insured 
against whom claim is made or suit is brought, except with respect to the limits of the 
insurer's liability and shall provide cross-liability coverage. 

5-4.5.4 Contractors Hazardous Transporters Pollution Liability Insurance 
Endorsements. 

5-4.5.4.1 Additional Insured.   

1. The policy or policies shall be endorsed to include as an Insured the City and 
its respective elected officials, officers, employees, agents, and 
representatives, with respect to liability arising out of:  

a) Ongoing operations performed by you or on your behalf,  
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b) your products,  

c) your work, e.g., your completed operations performed by you or on 
your behalf, or  

d) premises owned, leased, controlled, or used by you. 

Except that in connection with, collateral to, or affecting any construction 
contract to which the provisions of subdivision (b) of §2782 of the California 
Civil Code apply, this endorsement shall not provide any duty of indemnity 
coverage for the active negligence of the City and its respective elected 
officials, officers, employees, agents, and representatives in any case where an 
agreement to indemnify the City and its respective elected officials, officers, 
employees, agents, and representatives would be invalid under subdivision (b) 
of §2782 of the California Civil Code.  

2. In any case where a claim or loss encompasses the negligence of the Insured 
and the active negligence of the City and its respective elected officials, 
officers, employees, agents, and representatives that are not covered because 
of California Insurance Code §11580.04, the insurer's obligation to the City and 
its respective elected officials, officers, employees, agents, and representatives 
shall be limited to obligations permitted by California Insurance Code 
§11580.04. 

5-4.5.4.2 Primary and Non-Contributory Coverage. The policy or policies shall be endorsed 
to provide that the insurance afforded by the Contractors Pollution Liability Insurance 
policy or policies is primary to any insurance or self-insurance of the City and its 
elected officials, officers, employees, agents and representatives with respect to 
operations including the completed operations of the Named Insured. Any insurance 
maintained by the City and its elected officials, officers, employees, agents and 
representatives shall be in excess of your insurance and shall not contribute to it.  

5-4.5.4.3 Severability of Interest.  For Contractors Hazardous Transporters Pollution Liability 
Insurance, the policy or policies shall provide that your insurance shall apply 
separately to each insured against whom claim is made or suit is brought, except with 
respect to the limits of the insurer's liability and shall provide cross-liability coverage.  

5-4.5.5 Builders Risk Endorsements. 

5-4.5.5.1 Waiver of Subrogation. The policy or policies shall be endorsed to provide that the 
insurer will waive all rights of subrogation against the City, and its respective elected 
officials, officers, employees, agents, and representatives for losses paid under the 
terms of the policy or policies and which arise from Work performed by the Named 
Insured for the City. 

5-4.5.5.2 Builders Risk – Partial Utilization. If the City desires to occupy or use a portion or 
portions of the Work prior to Acceptance in accordance with this Contract, the City will 
notify you and you shall immediately notify your Builder's Risk insurer and obtain an 
endorsement that the policy or policies shall not be cancelled or lapse on account of 
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any such partial use or occupancy. You shall obtain the endorsement prior to the City’s 
occupation and use. 

5-4.6 Deductibles and Self-Insured Retentions. You shall pay for all deductibles and self-
insured retentions. You shall disclose deductibles and self-insured retentions to the 
City at the time the evidence of insurance is provided. 

5-4.7 Reservation of Rights. The City reserves the right, from time to time, to review your 
insurance coverage, limits, deductibles and self-insured retentions to determine if 
they are acceptable to the City. The City will reimburse you, without overhead, profit, 
or any other markup, for the cost of additional premium for any coverage requested 
by the Engineer but not required by this Contract. 

5-4.8 Notice of Changes to Insurance. You shall notify the City 30 Days prior to any 
material change to the policies of insurance provided under this Contract. 

5-4.9 Excess Insurance. Policies providing excess coverage shall follow the form of the 
primary policy or policies e.g., all endorsements. 

5-4.10 Architects and Engineers Professional Insurance (Errors and Omissions 
Insurance).  

1. For Contracts with required engineering services (e.g., Design-Build, 
preparation of engineered Traffic Control Plans (TCP), and etc.) by you, you 
shall keep or require all of your employees or Subcontractors, who provide 
professional engineering services under this contract, Professional Liability 
coverage with a limit of $1,000,000 per claim and $2,000,000 annual aggregate 
in full force and effect. 

2. You shall ensure the following: 

a) The policy retroactive date is on or before the date of commencement 
of the Project. 

b) The policy will be maintained in force for a period of 3 years after 
completion of the Project or termination of this Contract, whichever 
occurs last. You agree that for the time period specified above, there 
will be no changes or endorsements to the policy that affect the 
specified coverage. 

3. If professional engineering services are to be provided solely by the 
Subcontractor, you shall: 

a) Certify this to the City in writing and  

b) Agree in writing to require the Subcontractor to procure Professional 
Liability coverage in accordance with the requirements set forth 
above. 

 

 



 

Police Range Refurbishment Project – Phase II 47 | Page 
Attachment E - Supplementary Special Provisions (Rev. Apr. 2019) 

5-4.11 Workers’ Compensation Insurance and Employers Liability Insurance.   

1. In accordance with the provisions of §3700 of the California Labor Code, you 
shall provide at your expense Workers’ Compensation Insurance and 
Employers Liability Insurance to protect you against all claims under applicable 
state workers compensation laws. The City, its elected officials, and employees 
will not be responsible for any claims in law or equity occasioned by your 
failure to comply with the requirements of this section.  

2. Limits for this insurance shall be not less than the following: 

Workers’ Compensation Statutory Employers Liability 

Bodily Injury by Accident $1,000,000 each accident 

Bodily Injury by Disease $1,000,000 each employee 

Bodily Injury by Disease $1,000,000 policy limit 

3. By signing and returning the Contract you certify that you are aware of the 
provisions of §3700 of the Labor Code which requires every employer to be 
insured against liability for worker’s compensation or to undertake self-
insurance in accordance with the provisions of that code and you shall comply 
with such provisions before commencing the Work as required by §1861 of 
the California Labor Code. 

5-4.11.1. Waiver of Subrogation. The policy or policies shall be endorsed to provide that the 
insurer will waive all rights of subrogation against the City and its respective elected 
officials, officers, employees, agents, and representatives for losses paid under the 
terms of the policy or policies and which arise from Work performed by the Named 
Insured for the City. 

5-13 ELECTRONIC COMMUNICATION. To the “WHITEBOOK”, ADD the following:  

2. Virtual Project Manager shall be used on this Contract. For more information, 
refer to the VPM training videos at the location below: 

https://www.sandiego.gov/publicworks/edocref 

SECTION 6 – PROSECUTION AND PROGRESS OF THE WORK 

6-1.1     Construction Schedule. To the “WHITEBOOK”, item 1, subsection “s”, DELETE in its 
entirety and SUBSTITUTE with the following: 

s) Submit an updated cash flow forecast with every pay request  (for each Project 
ID or WBS number provided in the Contract) showing periodic and cumulative 
construction billing amounts for the duration of the Contract Time. If there has 
been any Extra Work since the last update, include only the approved 
amounts. 

i. Refer to the Sample City Invoice materials in Appendix D – Sample 
City Invoice with Cash Flow Forecast and use the format shown. 

https://www.sandiego.gov/publicworks/edocref
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ii. See also the “Cash Flow Forecast Example” at the location below: 

https://www.sandiego.gov/publicworks/edocref 

To the “WHITEBOOK”, ADD the following: 

3. The 90 Calendar Days Plant Establishment Period is included in the stipulated 
Contract Time and shall begin with the acceptance of installation of the 
vegetation plan in accordance with Section 801-6, “MAINTENANCE AND PLANT 
ESTABLISHMENT”. 

6-1.2.1               Construction Phasing. To the “WHITEBOOK”, ADD the following:  

3.  The contractor shall coordinate closely with the SDPD Rangemaster with the 
phasing schedule. In order to maintain the use part of the Police facility, the 
following phases of work shall be utilized: 

a) Phase I:   

i. West Range, Public Range and East Range will be closed until 
further notice. Rapid Fire Range will be operational. 

ii. Soil Nail/Shotcrete Retaining wall: Work will start on the west 
end proceeding to east. Proceed approximately to low point in 
brow swale between Public and East Ranges. 

iii. Complete trap pad and trap installation at West and Public 
Ranges. 

iv. Complete tilt-up wall between West and Public Ranges. 
v. Complete fencing, gates and paving at West and Public Ranges. 
vi. Complete concrete pads for conex storage containers. 

b)   Phase II: 

i. All Ranges are non operational. 
ii. Complete Soil Nail/Shotcrete retaining wall through East 

Range. 

c) Phase III: 

i. Public Range, East Range and Rapid Fire will be closed until 
further notice. West Range will be operational. 

ii. Commence work in the Clubhouse (Rock House) and Staff 
Building. 

iii. Relocating the contents of the Armory, equipment and 
furniture out of Staff Building.  

6-1.3   Work Outside Normal Working Hours. To the “WHITEBOOK”, ADD the following: 

4.    The contractor shall act as a good neighbor, adjust work hours when 
requested by the SDPD Rangemaster due to trainings, certification or special 
events within the Police Range facility. 

https://www.sandiego.gov/publicworks/edocref
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6-1.5.2  Excusable Non-Compensable Delays. To the “WHITEBOOK”, DELETE in its entirety 
and SUBSTITUTE with the following: 

6-1.5.2  Excusable Non-Compensable and Concurrent Delays. 

1. The City shall only issue an extension of time for Excusable Delays that meet 
the requirements of 6-4.2, “Extensions of Time” for the following 
circumstances: 

a) Delays resulting from Force Majeure. 

b) Delays caused by weather. 

c) Delays caused by changes to County, State, or Federal law. 

2. When a non-excusable delay is concurrent with an Excusable Delay, you shall 
not be entitled to an extension of Contract Time for the period the non-
excusable delay is concurrent with the Excusable Delay.  

3. When an Excusable Non-Compensable Delay is concurrent with an Excusable 
Compensable Delay, you shall be entitled to an extension of Contract Time, 
but shall not be entitled to compensation for the period the Excusable Non-
Compensable Delay is concurrent with the Excusable Compensable Delay. 

6-4.2 Extensions of Time. To the “WHITEBOOK”, DELETE in its entirety and SUBSTITUTE 
with the following: 

1. The Contract Time shall not be modified except by Change Order. 

2. You shall notify the City in writing within 1 Working Day after the occurrence 
and discovery of an event that impacts the Project Schedule.  

a) If you believe this event requires a Change Order, you shall submit a 
written Change Order request with a report to the City that 
explains the request for Change Order within 5 Working Days. The 
Change Order request must include supporting data, a general 
description of the discovery, the basis for extension, and the estimated 
length of extension. The City may grant an extension of time, in writing, 
for the Change Order request if you require more time to gather and 
analyze data. 

3. The Engineer shall not grant an extension of Contract Time in accordance with 
6-1.5, “Excusable Delays” unless you demonstrate, through an analysis of the 
critical path, the following: 

a) The event causing the delay impacted the activities along the Project’s 
critical path. 
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b) The increases in the time to perform all or part of the Project beyond 
the Contract Time arose from unforeseeable causes beyond your 
control and without your fault or negligence and that all project float 
has been used. 

4. Any modifications to the Contract Time will be incorporated into the weekly 
document that the Engineer issues that stipulates the Contract Time. If you do 
not agree with this document, submit to the Engineer for review a written 
protest supporting your objections to the document within 30 Calendar Days 
after receipt of the statement. Your failure to file a timely protest shall 
constitute your acceptance of the Engineer’s weekly document. 

a) Your protest will be considered a claim for time extension and shall be 
subject to 2-10.1, “Claims”. 

ADD: 

6-6.1.1               Environmental Document. 

1. The City of San Diego  has prepared a Mitigated Negative 
Declaration/Notice of Declaration/Notice of Exemption for Police Range 
Refurbishment Project – Phase II, Project No. S-18005, as referenced in the 
Contract Appendix. You shall comply with all requirements of the Mitigated 
Negative Declaration/Notice of Declaration/Notice of Exemption as set 
forth in Appendix A. 

2. Compliance with the City’s environmental document shall be included in the 
Contract Price, unless separate bid items have been provided. 

6-6.2.1 Archaeological and Native American Monitoring Program. To the “WHITEBOOK”, 
ADD the following: 

4. The contractor shall retain a qualified archaeologist and Native American 
Monitor for this Contract. You shall coordinate your activities and Schedule 
with the activities and schedules of the archaeologist and Native American 
monitor. Notify the Engineer before noon of the Working Day before 
monitoring is required. See 3-5, “INSPECTION” for details. 

5. Refer to Mitigating, Monitoring, and Reporting Program (MMRP) Requirements  
of Sheet G-2 of the plans. 

ADD: 

6-6.2.1.1           Payment. 

4. The payment for the Archeological and Native Amercican Monitoring Program 
shall be included in the applicable Bid Items. 

6-6.4     Written Notice and Report. To the “WHITEBOOK”, DELETE in its entirety and 
SUBSTITUTE with the following: 

1. Your failure to notify the Resident Engineer within 1 Working Day OR provide 
a Change Order request within 5 Working Days after the event, in accordance 
with 6-4.2, “Extensions of Time”, will be considered grounds for refusal by the 
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City to consider such request if your failure to notify prejudices the City in 
responding to the event. 

SECTION 7 – MEASUREMENT AND PAYMENT 

7-3.1           General. To the “WHITEBOOK” ADD the following: 

3. The Lump Sum Bid item for “Construction of Police Range Refurbishment 
Project – Phase II” shall include payments for all work required as specified 
per plan sheets 41205-1-D through 41205-131-D, Contract Documents, and 
this Notice of Inviting Bids inclusive. 

4. The payment for all work required per Appendix I Lead Containing 
Materials and Universal Waste Abatement Specification shall be included 
in the applicable Bid items, which includes but not limited to the 
following:  

i. Preparation of Hazardous Waste Management Plan and Reporting  

ii. Monitoring of Contaminated Soil 

iii. Testing, Sampling, Site Storage, and Handling of Soils Containing RCRA 
Hazardous Waste  

iv. Loading, Transportation, and Disposal of soils containing RCRA 
Hazardous Waste  

7-3.9     Field Orders. To the “WHITEBOOK”, DELETE in its entirety and SUBSTITUTE with the 
following: 

1. If the cumulative total of Field Order items of Work does not exceed the “Field 
Orders” Bid Item, the City shall pay those Field Orders as shown below: 

TABLE 7-3.9 

FIELD ORDER LIMITS 

Contract Price 
Maximum Field Order Work 

Amount 

Less than $100,001 $2,500 

$100,001 to $1,000,000 $5,000 

$1,000,001 to $5,000,000 $10,000 

$5,000,001 to $15,000,000 $20,000 

$15,000,001 to $30,000,000 $40,000 

Greater than $30,000,000 $50,000 
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2. Field Order items of Work for contracts greater than $15,000,000 will require 
additional approvals from the City prior to its approval by the Resident 
Engineer. 

3. The City will issue a Field Order only after the City’s acceptance of the cost of 
the field order amount. 

4. Field Orders shall not be used to add scope or to include extensions of time 
related to changes in work. 

5. If in the event there is a change related to the critical path on the project which 
necessitates an extension of time and the change amount is within the Field 
Order limits shown on Table 7-3.9, then a Field Order can be issued to 
compensate you for the approved costs. Any extensions of time associated 
with the change shall be included in a subsequent Change Order and no 
additional compensation shall be granted as part of the change order for the 
extension of time. 

6. The unused portions of Field Orders Bid item shall revert to the City upon 
Acceptance. 

SECTION 8 - FACILITIES FOR AGENCY PERSONNEL 

8-2 FIELD OFFICE FACILITIES. To the “WHITEBOOK”,ADD the following: 

2. Contractor shall provide a temporary San Diego Police Department (SDPD) staff 
trailer equipped with electric utility  during construction in the Staff Office building to 
avoid work impact on SDPD staff. The temporary staff trailer will host 10-12 SDPD staff. 

3. Prior to commencing of the tenant improvements at the staff office, the contractor 
shall coordinate with SDPD staff for the time period consistent with construction 
operations on the date of the trailer delivery, installation and furnishing.    

8-2.1  Class “A” Field Office. To the “WHITEBOOK”,ADD the following: 

4.  The temporary field office trailer shall have a minimum floor space of 1200 
square feet in area, at least 2 doors and window area of not less than 22 
square feet. All doors and windows shall be provided with screens and blinds. 

5.  The contractor shall supply a temporary electrical service from the existing 
electrical panel. Electric power shall be provided to include a minimum of 4 
duplex convenience outlets. Heating and air conditioning of sufficient 
capacity shall be provided by the contractor.  

6.  SDPD shall supply the data lines to the temporary field office trailer. 
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8-2.1.2  Furnishings. To the “WHITEBOOK”,ADD the following: 

17.  The contractor shall remove the existing furnitures from the existing staff 
office to the temporary field office trailer. The contractor shall coordinate with 
the SDPD staff for the specific items to move. 

8-5  REMOVAL OF FACILITIES. To the “GREENBOOK”, ADD the following: 

The temporary field office trailer shall be removed from the work site upon the 
completion of the work at the Staff Office Building. Furnitures from the temporary field 
office trailer shall be removed and relocate to the Staff Office Building. 

ADD: 

8-6  BASIS OF PAYMENT To the “GREENBOOK”,ADD the following: 

Payment for the temporary SDPD staff trailer, labor for removing and relocating staff 
furnitures shall be included in the lump sum bid item for “Construction of Police Range 
Refurbishment Project – Phase II”. 

SECTION 200 – ROCK MATERIALS 

200-2    UNTREATED BASE MATERIALS. 

200-2.1    General.  To the “WHITEBOOK”,ADD the following: 

3. Base material for concrete paving, sidewalks, walkways, and ramps shall be 
Class 2 Aggregate base and shall conform to 3/4" Class 2 aggregate base, 
per Whitebook section 200-2.9 “Class 2 Aggregate Base.” Installation per 
section 301-2. 

SECTION 201 - CONCRETE, MORTAR AND RELATED MATERIALS 

201-1  PORTLAND CEMENT CONCRETE: 

201-1.1.2 Concrete Specified by Class and Alternate Class.  To the “GREENBOOK”,ADD the 
following: 

The Type of Construction, Concrete Class, and Maximum Slump for the various sub-
items of concrete work shall be as specified in Table 201-1.1.2 of the Standard 
Specifications with the following additions or modifications:  

Type of Construction Concrete Class Max. Slump (With Certified Truck Ticket) 

Concrete Paving (not integral with 
 

560-C-3250 4-inch 
Concrete Sidewalk and Curb 560-C-3250 4-inch 
Concrete Street Section 560-C-3250 3-inch 
Concrete Mow Curb 560-C-3250 4-inch 
CIP Concrete Block Seating 560-C-3250 4-inch 
Concrete Footings 560-C-3250 4-inch 
Concrete Base 520-C-2500 4-inch 
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SECTION 300 - EARTHWORK 

300-1  CLEARING AND GRUBBING 

300-1.1   General.  To the “GREENBOOK”,ADD the following: 

Prior to submittal of a Bid for this Work, the Contractor shall inspect the project site to 
verify the magnitude and cost of all clearing and grubbing required to accomplish this 
Work. Clearing and grubbing shall also include the removal and disposal of all 
miscellaneous materials: Buried pavements and other materials, old subsurface 
pavements and other materials encountered under existing pavements, which are 
within designated excavation areas on the plans. 

The work includes demolition and removal (unclassified demolition) of all materials 
and facilities indicated or specified. Do not begin demolition until authorization is 
received from the Engineer. Remove rubbish and debris daily, unless otherwise 
directed. Store materials that cannot be removed daily in areas approved by the 
Engineer. 

In addition to the above items, clearing and grubbing shall include, but not be limited 
to the following items as shown on the plans or specified in these Special Provisions: 

1. Providing continuous pedestrian and vehicular within the project area, and as 
directed by the Engineer.Sawcutting of concrete and asphalt concrete at joints 
and construction limits. 

2. Protection of existing improvements designated to remain in place. Contractor 
shall be responsible for replacement of any improvements damaged during 
clearing and grubbing or construction activities at no additional cost 

Clearing and grubbing shall also include sawcutting, demolition, removal, and 
disposal of all existing improvements or otherwise required to perform the 
work, or as directed by the Resident Engineer. 

300-2   Unclassified Excavation: 

300-2.1 General:   To the “GREENBOOK”, ADD the following: In general, the on-site soils are 
suitable for reuse as fill if free from vegetation, debris, and other deleterious matter. 

300-2.9  Payment.To the “GREENBOOK”,DELETE in its entirety and ADD the following: 

Unclassified Excavation shall include full compensation for furnishing all labor, 
materials, tools, equipment, and incidents, and for doing all the work involved in the 
excavation and embankments to achieve the subgrades and final grades as shown on 
the plans and as specified and as directed by the Resident Engineer. 

The contractor shall be required to prepare their own earthwork for bidding and 
construction purposes. Any reference to earthwork quantities on the plans is strictly 
for bonding purposes and shall not be used by the contractor for a price basis. No 
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additional compensation for excavation, embankment, import, or export of material 
shall be allowed. 

Payment for Unclassified Excavation shall be included in the lump sum bid item for 
“Construction of Police Range Refurbishment Project – Phase II” and shall include 
full compensation for furnishing all labor, materials, tools, equipment, and incidentals, 
and for doing all the work involved in the excavation and embankments to achieve the 
subgrades and final grades as shown on the plans and as specified and as directed by 
the Resident Engineer. 

SECTION 301 – SUBGRADE PREPARATION, TREATED MATERIALS, AND PLACEMENT OF BASE 
MATERIALS 

301-2   UNTREATED BASE. 

301-2.1  General. To the “GREENBOOK”,ADD the following: 

Class II Aggregate Base shall be installed per Section 301-2. 

301-2.4  To the “GREENBOOK”,ADD the following: 

Payment for Class II Aggregate Base shall be at the contract unit price per cubic yard 
and shall be included in the overall project cost, and shall include full compensation 
for furnishing all labor, materials, equipment and incidentals necessary to perform 
the work as specified in the Standard Specifications, these Special Provisions and as 
directed by the City Engineer. 

SECTION 303 - CONCRETE AND MASONRY CONSTRUCTION  

303-1  CONCRETE STRUCTURES 

303-1.1  General. To the “GREENBOOK”,ADD the following: 

This work shall consist of preparing the area on which the concrete work is to be 
placed, which may include preparation of sub-grade, removal of tree roots, and 
placement of base materials in accordance with these Specifications and as shown on 
the plans. The following types of miscellaneous concrete items are included: 

a) Concrete Cleanouts 

b) Concrete Catch Basin 

303-1.11 Payment.  To the “GREENBOOK”,DELETE and REPLACE with the following: 

Payment for concrete structures shall be included in the total lump sum project price 
and shall include the complete structural section, reinforcing, subgrade preparation, 
compaction, form work , and all specified finishes, admixtures, sealants, etc. and no 
other payment allowed therefore. 
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303-2.1.1 General. To the “GREENBOOK”,DELETE last paragraph and SUBSTITUTE with the 
following: 

303-2.1.1 Air-placed concrete shall be applied by Method B (Shotcrete). 

ADD: 

303-2.1.4 Submittals. Submit the following to Engineer for review and acceptance at least 30 
day before placing shotcrete: 

A. Comply with Standard Specifications for Public Works Construction 
‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, current 
editions, Section  3-8.2 for Shop Drawings and Submittals. 

B. Shop Drawings: 

1. Indicate locations of cast-in-place concrete Work and accessory items 
such as vapor barriers. 

2. Steel Reinforcement: Placing drawings that detail fabrication, bending 
and placement. Include bar sizes, lengths, material, grade, bar 
schedules, stirrup spacing, bent bar diagrams, bar arrangement, 
splices and laps, mechanical connections, tie spacing, hoop spacing 
and supports for concrete reinforcement. 

3. Embedded items. 

4. How Work will interface with adjacent Work. 

5. Construction Joint Layout: Indicate proposed construction joints 
required. Location of construction joints is subject to approval of the 
Engineer. 

C. Mix Design Data: 

1. Submit name, address and telephone number of the concrete 
production facility which the contractor intends to engage to design the 
concrete mixes. Submit name and qualifications of the proposed 
concrete technologist. 

2. Mix Design: Submit a concrete mix design for each strength and type of 
concrete indicated in the drawings or specified. Include: 

a. minimum compressive strength 

b. water/cement ratio 

c. maximum slump 

d. air content percentage 
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e. source 

f. size and amount of coarse aggregate 

g. proposed admixtures including color additives 

h. mix proportions of all aggregates 

i. Clearly indicate locations where each mix design will be used. 

3. Test Reports: Submit copies of test reports showing that the 
proposed mixes produce concrete with the strengths and 
properties specified. Include tests for cement, aggregates and 
admixtures. Provide gradation analysis. 

D. Material Certificates: Submit certification that each of the following 
conforms to the standards indicated: 

1. Portland cement: ASTM C150. 

2. Normal weight concrete aggregates: ASTM C33. 

3. Lightweight concrete aggregates: ASTM C330. 

4. Aggregates: Submit evidence that the aggregate is not reactive in the 
presence of cement alkalis. In the absence of evidence, aggregate shall 
be tested per ASTM C289. If results of test are other than innocuous, 
aggregates shall be tested per ASTM C1567 as reported per ACI 318 as 
modified by CBC, Section 1903A.3. 

5. Curing materials. 

6. Steel reinforcement and accessories. 

E. Product Data and Manufacturer Installation Instructions: Submit 
manufacturers' data on each type of manufactured products indicated 
showing compliance with specified requirements. 

F. Material Samples: Submit the following: 

1. Samples for Pigment Color Selection: Submit manufacturer's complete 
sample chip set, including pigment number and required dosage rate 
for each color. 

G. Test Panels and Mockup Panels: 

1. Test Panels – to determine compressive strength, demonstrate 
encapsulation of the reinforcement, and absorption testing. Comply 
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with 2012 Standard Specifications for Public Works Construction ‘The 
GREENBOOK’ and 2012 City Supplement ‘The WHITEBOOK’, Section 
303-2.4 for Tests. 

a. Size: 16 Sq. Ft. or larger, as directed by the Engineer. 

b. Thickness: matching the minimum design thickness. 

2. Mockup Panels - Demonstrating Final Finishes: Build on site 30 days 
prior to commencing work, using same materials, methods and work 
force that will be used for the project. Engineer will determine specific 
requirements and location. Mockup will not be incorporated as part of 
the final project. 

a. Size: 16 Sq. Ft., or larger if needed to adequately illustrate the 
pattern and texture selected. 

b. One mockup panel for custom carved finish. 

c. One mockup panel for smooth rubbed finish. 

H. Description of proposed equipment for mixing and applying shotcrete 
conforming to GREENBOOK Section 303-2.2. Include the manufacturer’s 
instructions, recommendations, literature, performance, and test data. 

I. Proposed method for placement and curing shotcrete conforming to 
GREENBOOK Sections 303-2.6 through 303-2.10. 

J. Manufacturer's Installation Instructions: Indicate installation procedures, 
surface preparation, recommendations, storage and handling requirements, 
and interface required with adjacent construction for concrete accessories. 

K. Project References: Include project name, owner’s name, and phone numbers   

L. Nozzle Operator’s Experience and Training: For each nozzle operator, include 
shotcrete application experience  

M. Shotcrete Supervisor Experience: Include direct shotcrete application 
experience on comparable projects. 

N. Testing Laboratory Certification: Include documentation that the strength-
testing laboratory complies with ASTM C 1077 and has the experience to 
perform the tests specified in this Section. The testing laboratory shall be 
AASHTO-accredited for ASTM C 1077 or demonstrate the ability to perform the 
requisite tests. 
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O. Other information necessary to verify compliance with ACI 506.2. 

P. Results of all shotcrete preconstruction testing. 

Q. Minutes of Pre-installation Conference. 

R. Qualification Letter: Stating compliance with Installer Qualifications. 

S. Project Record Documents/Contractor AS-BUILTS: Accurately record actual 
locations of embedded utilities and components that will be concealed from 
view upon completion of shotcrete work. 

ADD: 

303-2.1.5 Quality Assurance. 

A. Installer’s Qualifications: The contractor shall be qualified to perform the work 
specified by reason of experience. Nozzlemen shall be certified in accordance 
with requirements of ACI CP-60 Craftsman Work Book and the ACI 660 
Shotcrete Nozzlemen Certification Committee. 

B. Preconstruction Testing: Shotcrete test panels. 

C. Mockup Panels: Finished shotcrete panels for review and acceptance of finish 
coat only. 

D. Source Limitations: Obtain each type or class of cementitious material of the 
same brand from the same manufacturer’s plant. Obtain aggregate from a 
single source. Obtain admixtures from single source from single 
manufacturer. 

E. Perform work of this section in accordance with ACI 506.2, unless specifically 
modified by requirements in the Contract Documents. 

F. Follow recommendations of ACI 306R when concreting during cold weather. 

G. Pre-installation Conference: Before starting shotcrete construction, conduct 
conference at Project site. 

1. Meet with City, Engineer, testing and inspection agency representative, 
Contractor’s superintendent, nozzlemen, shotcrete supervisor, 
independent testing agency representative responsible for concrete 
design mixtures, ready mix concrete manufacturer, concrete 
subcontractor, special concrete finish subcontractor, and installers 
whose work interfaces with or affects concrete construction, including 
installer of structural steel connections, rough plumbing and rough 
electrical. 

2. Review methods and procedures related to shotcrete construction. 

3. Before submitting design mixtures, review shotcrete design mixture 
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and examine procedures for ensuring quality of shotcrete materials. 

4. Review and finalize construction schedule and verify availability of 
materials, Installer’s personnel, equipment and facilities needed to 
make progress and avoid delays. 

5. Review surface finish requirements for conditions and finishes. 

6. Review special inspection and testing requirements and inspecting 
agency procedures for field quality control, concrete finishes and 
finishing, curing procedures, construction contraction and isolation 
joints, joint filler strips, semi- rigid joint fillers, vapor-retarder 
installation, floor and slab flatness and levelness measurement, 
concrete repair procedures and concrete protection. 

303-2.1.6 Project Conditions. 

Protection of Shotcrete:  During construction, cover tops of walls, projections and sills 

with waterproof sheeting at end of each day’s work. Cover partially completed wall 
when construction is not in progress. 

1. Extend cover a minimum of 24 inches down side of wall and hold cover 
securely in place. 

Stain Prevention: Prevent soil from staining the face of concrete to be left 
exposed or painted. Immediately remove soils that come in contact with such 
concrete. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by 
spreading coverings on ground and over wall surface. 

2. Turn scaffold boards near the wall on edge at the end of each day to prevent 
rain from splashing dirt onto completed concrete. 

Follow ACI recommendations when applying concrete in cold or hot weather. 

303-2.3.2 Method B. To the “GREENBOOK”,DELETE in its entirety and SUBSTITUTE with the 
following: 

303-2.3.2 Method B. The concrete class shall comply with 650-E-4000P. Portland Cement shall 
be Type V. 

Concrete coloring agents shall conform to ASTM C 979. Use only coloring agents 
composed of synthetic or natural inorganic iron oxides. 

303-2.4 Tests. To the “GREENBOOK”, ADD the following after the 2nd paragraph: 

303-2.4 Final Acceptance of Test Panels will be based on the 28-day strength. 
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Shotcrete production work may commence upon approval of the design mix, 
nozzlemen and mockup panels, and continue if the specified strengths are obtained. 
The shotcrete work by a crew will be suspended if the test results for their work do not 
satisfy the strength requirements. The Contractor shall change all or some of the 
following: the mix, the crew, the equipment, or the procedures. Before resuming work, 
the crew must shoot additional test panels and demonstrate that the shotcrete in the 
panels satisfies the specified strength requirements. The cost of all work required to 
obtain satisfactory strength tests will be borne by the Contractor. 

Test Panels: One test panel shall include the maximum anticipated reinforcing 
congestion shown on the Plans. Cores extracted from this test panel shall 
demonstrate encapsulation of the reinforcement in accordance with ACI 506.2 equal 
to core grade 2 or better. 

Another construction test panel shall be constructed without reinforcement and have 
cores extracted for absorption and compressive strength testing. 

Submit field quality control test reports within two working days of performing the 
tests. Include the following information on the reports: 

1. Sample identification including mix design and test panel number and 
orientation. 

2. Date and time of sample preparation including curing conditions and sample 
dimensions. 

3. Date, time and type of test. 

4. Complete test results including load and deformation data during testing, 
sketch of sample before and after testing, and any unusual occurrences 
observed. 

5. Name and signature of person performing the test. 

6. Location of steel reinforcement, covered by shotcrete. 

7. Name of nozzleman. 

ADD: 

303-2.4.1 Mockup Panels. Demonstrating Final Finishes. Conduct preconstruction mock up 
panels before starting shotcrete production. 

Build on site 30 days prior to commencing work, using same materials, methods and 
work force that will be used for the project. Engineer will determine specific 
requirements and location. Mockup will not be incorporated as part of the final 
project. 

a. Size: 16 Sq. Ft., or larger if needed to adequately illustrate the pattern and 
texture selected. 
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b. One mockup panel demonstrating custom carved finish. 

c. One mockup panel demonstrating smooth rubbed finish. 

Finishing: Apply finish coat according to method proposed, reviewed and 
approved during preconstruction submittal process. Use integral color 
material matching color samples submitted, reviewed and approved by 
Engineer. Custom carved texture according to sample photographs found in 
Technical Specification Section 31 3236 Soil Nail Retaining Wall. 

Mock Up Acceptance: The Engineer with accept or reject the mockup panels 
based on visual inspection of finish coat, including color and texture. 

303-2.7 Forms and Ground Wires. To the “GREENBOOK”, ADD the following: 

303-2.7  The maximum distance between the wires on any surface shall be equal to the vertical 
nail spacing. 

ADD: 

303-2.9.1 Final Face Finish:  Shotcrete finish shall be either a custom-carved finish or a smooth- 
rubbed finish in locations as indicated on the Drawings. 

1. Finish custom-carved wall surface areas to match approved mockup panel and 
photographic examples provided at end of Technical Specification Section 31 
3236 Soil Nail Retaining Wall. 

2. All finish areas to be integral colored concrete, matching approved sample and 
mockup panels. 

Coatings: Coat all exposed surfaces with anti-graffiti system as specified in 
2012 City Supplement ‘The WHITEBOOK’, Section 210-6 for Anti-Graffiti 
Coating. 

Shotcrete Facing Tolerances. Construction tolerances for the shotcrete facing 
from plan location and plan dimensions are as follows: 

Horizontal location of welded wire mesh; reinforcing bars, and headed studs: 

10 mm (0.4 in.) 

Location of headed studs on bearing plate:   6 mm (¼ in.) 

Spacing between reinforcing bars:   25 mm (1 in.) 

Reinforcing lap, from specified dimension:   25mm (1 in.) 

Complete thickness of shotcrete: 
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If troweled or screeded:   15 mm (0.6 in.) 

If left as shot:       30 mm (1.2 in.) 

Planeness of finish face surface-gap under 3-m (10-ft) straightedge: 

If troweled or screeded:     15 mm (0.6 in.) 

If left as shot:       30 mm (1.2 in.) 

Nail head bearing plate deviation from parallel to wall face:    10 degrees 

303-5 Concrete Curbs, Walks, Gutters, Cross Gutters, Alley Intersections, Access 
Ramps, and Driveways. 

303-5.5  Finishing. 

303-5.5.3 Walk. To the “GREENBOOK”,ADD the following: 

The forms shall be set to place the finish surface in a plane sloping from one edge of 
paving to the other edge a maximum of 1.5 percent right angle to the edge of paving. 

SECTION 304 - METAL FABRICATION AND CONSTRUCTION 

304-6  PAYMENT. To the “WHITEBOOK” ADD the following: 

2.  The steel structures will be paid under the Lump Sum price for “Construction 
of Police Range Refurbishment Project – Phase II” for quantities as shown on 
the plans. No payment shall be made for structural works unless previously 
approved by the Engineer. No payment for structural work replacement will 
be made when the damage is due to the Contractor’s failure to protect 
existing improvments. The contractor shall bear all costs for repairing or 
retesting. 

SECTION 400 – PROTECTION AND RESTORATION 

400-1  General.  To the “WHITEBOOK”, ADD the following: 

3. Section 4216/4217 of the Government Code requires a Dig-Alert 
identification number be issued at least two (2) working days prior to a 
"Permit To Excavate" will be valid. For your Dig-Alert identification number, 
Contractor shall call the following Underground Service Alert, services, and 
utilities: 

Underground Service Alert 1-800-422-4133 

Police    531-2000 

Streets    527-7500 

Drainage   527-7500 

Water and Sewer  1-800-422-4133 
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San Diego Gas & Electric q 239-7511 

Cable T.V. 236-9251 ext. 5212 

SECTION 401 - REMOVAL 

401-2 Asphalt Concrete Pavement.  To the “WHITEBOOK”, DELETE (a) in its entirety and 
SUBSTITUTE with the following: 

a) Bituminous pavement shall be cut and removed in such a manner so as not 
to tear, bulge or displace adjacent paving by use of construction machinery. 
Wheel type pressure cutters and drop hammer cutters will not be permitted 
for final edge cut. Sawcutting of edges to be joined is required. Where only the 
surface of existing bituminous pavement is to be removed, the method of 
removal shall be approved by the Engineer, and a minimum laying depth of 
25 mm (1 inch) of new pavement material shall be provided at the join line. 
Where bituminous pavement adjoins a trench, the edges adjacent to the 
trench shall be trimmed to neat straight lines before resurfacing to ensure 
that all areas to be resurfaced are accessible to the rollers used to compact 
the subgrade or paving materials. 

ADD the following: 

d) Miscellaneous materials: Buried pavements, old subsurface pavements and 
other materials encountered under existing pavements, which are within 
designated excavation areas on the demolition plans shall be removed. 

SECTION 402 - UTILITIES 

402-2  PROTECTION. To the “WHITEBOOK”, item 2, ADD the following: 

g) Refer to Appendix H - Advanced Metering Infrastructure (AMI) Device 
Protection for more information on the protection of AMI devices. 

3. Protection of the existing concrete target loading tunnel and pit in the middle 
of the Public Range and shoring during construction to avoid tunnel collapse 
due to movement and impacts during construction. 

SECTION 600 – TEMPORARY TRAFFIC CONTROL 

600-2   VEHICULAR ACCESS. To the “WHITEBOOK”, ADD the following: 

5. The contractor shall access West Range through Vehicle Maintenance Facility 
(VMF) site and large gate on the west side of West Range. The contractor shall 
coordinate with Police staff and VMF during construction of West Range. 
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SECTION 801 – INSTALLATION 

801-2.3  Finish Grading. To the “WHITEBOOK”, item 2, ADD the following: 

4. Finish grades shall be measured at the top surface of materials. The 
Contractor shall calculate required subgrade elevations based on surface 
material thickness. 

The Contractor shall take every precaution to protect and avoid damage to 
underground utilities during his grading and conditioning operations. 

The Contractor shall coordinate all drainage work with all other trades. 
Established site drainage shall be maintained by the Contractor during all 
phases of construction. 

Final finish grades shall ensure positive drainage of the site with all surface 
drainage away from trails, buildings, play areas, walls, and toward, drainage 
facilities, and catch basins or water courses. 

Final grades shall be acceptable to the Resident Engineer. Grading operations 
shall conform with the Geotechnical Report. 

SECTION 1001 – CONSTRUCTION BEST MANAGEMENT PRACTICES (BMPs) 

1001-1 GENERAL. To the “WHITEBOOK”, ADD the following: 

7. Based on a preliminary assessment by the City, this Contract is subject to  
WPCP. 

SECTION 1002 – PERMANENT BEST MANAGEMENT PRACTICES (BMPS) 

1002-4.4  Measurement and Payment. To the “WHITEBOOK” DELETE in its entirety and 
SUBSTITUTE with the following: 

Payment for Perforated PVC pipes shall be included in the total lump sum project price 
and shall include all materials, labor, tools, equipment and incidentals (including pipe 
risers, caps, fittings, pipe penetrations, and joint sealants) and no other payment 
allowed therefore. 

 

1002-5.4  Payment. To the “WHITEBOOK” DELETE in its entirety and SUBSTITUTE with the 
following: 

Payment for underdrain cleanouts shall be included in the total lump sum project 
price and shall include shoring, backfill, compaction, installation of cleanout including 
wyes and jointing, pipe risers, gaskets, frames and covers or screw caps and concrete 
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encasements. This shall also include the Work required for testing and acceptance and 
no other payment allowed therefore. 

1002-7.11  Measurement and Payment. To the “WHITEBOOK” DELETE in its entirety and 
SUBSTITUTE with the following: 

Payment for Bioretention Soil Media shall be included in the total lump sum project 
price and shall include all labor, placement, soil mixture, testing and all other 
incidentals necessary to install the BSM and no other payment allowed therefore. 

1002-8.7  Measurement and Payment. To the “WHITEBOOK” DELETE in its entirety and 
SUBSTITUTE with the following: 

Payment for graded aggregate choker material, open graded aggregate storage 
material shall be included in the total lump sum project price and shall include all 
labor, placement, soil mixture, testing and all other incidentals necessary to install the 
material and no other payment allowed therefore. 

 

END OF SUPPLEMENTARY SPECIAL PROVISIONS (SSP) 
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SECTION 02 41 16 

STRUCTURE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of buildings and site improvements. 
2. Removing below-grade construction. 
3. Disconnecting, capping or sealing, and abandoning in-place site utilities. 
4. Salvaging items for reuse by City. 

B. Related Requirements: 
1. Section 024119 "Selective Demolition" for partial demolition of buildings, 

structures, and site improvements – generally, applies to Historic Clubhouse 
Building and Staff Office Building work. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless 
indicated to be salvaged. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent 
damage, and store. Include fasteners or brackets needed for reattachment elsewhere. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, 
cornerstones and their contents, commemorative plaques and tablets, and other items 
of interest or value to Owner that may be uncovered during demolition remain the 
property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site.

1. Inspect and discuss condition of construction to be demolished.
2. Review structural load limitations of existing structures.
3. Review and finalize building demolition schedule and verify availability of

demolition personnel, equipment, and facilities needed to make progress and
avoid delays.

4. Review and finalize protection requirements.
5. Review procedures for noise control and dust control.
6. Review procedures for protection of adjacent buildings.
7. Review items to be salvaged and returned to Owner.

1.6 INFORMATIONAL SUBMITTALS 

A. Engineering Survey: Submit engineering survey of condition of existing pavements in
areas of historic shade structures – West Range and Public Range.
1. Provide copies to Engineer including printed hard copy and digital survey file.

a. Hard Copy: 1”=20’ scale on minimum Arch D (24x36) size bond paper. 3
copies.

b. Digital PDF:  Of printed Arch D sheet allowing archive and ready
reproduction.

c. Digital survey file:  Comply with City Microstation standard. Provide file to
Engineer on flash drive or compact disc.

B. Proposed Protection Measures: Submit report, including Drawings, that indicates the
measures proposed for protecting individuals and property, for environmental protection,
for dust control and, for noise control. Indicate proposed locations and construction of
barriers.
1. For Engineer review and information only. Design team will not review this item.

2. Adjacent Buildings: Detail special measures proposed to protect adjacent buildings
to remain including means of egress from those buildings.

C. Schedule of Building Demolition Activities: Indicate the following:

1. Detailed sequence of demolition work, with starting and ending dates for each
activity.

2. Temporary interruption of utility services.
3. Shutoff and capping or re-routing of utility services.

D. Predemolition Photographs and Video: Show existing conditions of adjoining
construction and site improvements, including finish surfaces, that might be
misconstrued as damage caused by salvage and demolition operations. Comply with
Section 400-1.1 "Video Recording of Existing Conditions." Submit before the Work
begins.
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1.7 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged.

1.8 FIELD CONDITIONS 

A. Buildings to be demolished will be vacated and their use discontinued before start of the
Work.

B. Buildings immediately adjacent to demolition area will be occupied. Conduct building
demolition so operations of occupied buildings will not be disrupted.

1. Provide not less than 7 days’ notice of activities that will affect operations of
adjacent occupied buildings.

2. Maintain access to existing walkways, exits, and other facilities used by occupants
of adjacent buildings.

a. Do not close or obstruct walkways, exits, or other facilities used by occupants
of adjacent buildings without written permission from authorities having
jurisdiction.

C. Conditions existing at time of inspection for bidding purpose will be maintained by Owner
as far as practical.

1. Before building demolition, Owner will remove the following items:

a. Contents of existing storage rooms.

D. Hazardous Materials: Present and prevalent throughout the site, and in buildings and
structures to be demolished. A report on the presence of hazardous materials is on file
for review and use. Examine report to become aware of locations where hazardous
materials are present. Review special instructions in Supplemental Special Provisions
for handling and remediation requirements.

1. Hazardous material remediation is specified elsewhere in the Contract
Documents.

2. Do not disturb hazardous materials or items suspected of containing hazardous
materials except under procedures specified elsewhere in the Contract
Documents.

E. On-site storage or sale of removed items or materials is not permitted.

1.9 COORDINATION 

A. Arrange demolition schedule so as not to interfere with Owner's on-site operations or
operations of adjacent occupied buildings. Work activities on any area, or range, of the
site must be closely coordinated with the Engineer and Police Representative.
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning demolition. Comply with hauling and disposal regulations of authorities having 
jurisdiction. 

B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241. 

2.2 SOIL MATERIALS 

A. Satisfactory Soils: Comply with requirements in Section 300 "Earthwork." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Review Project Record Documents of existing construction or other existing condition 
and hazardous material information provided by Owner. Owner does not guarantee that 
existing conditions are same as those indicated in Project Record Documents. 

B. Perform an engineering survey of condition of building to determine whether removing 
any element might result in structural deficiency or unplanned collapse of any portion of 
structure or adjacent structures during building demolition operations. 

C. Inventory and record the condition of items to be removed and salvaged. 

3.2 PREPARATION 

A. Salvaged Items: Comply with the following: 

1. Clean salvaged items of dirt and demolition debris. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to Owner. 
4. Transport items to storage area designated by Engineer. 
5. Protect items from damage during transport and storage. 

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Utilities to be Disconnected: Locate, identify, disconnect, and seal or cap off 
utilities serving buildings and structures to be demolished. 
1. Arrange to shut off utilities with utility companies. 
2. If removal, relocation, or abandonment of utility services will affect adjacent 

occupied buildings, then provide temporary utilities that bypass buildings and 
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structures to be demolished and that maintain continuity of service to other 
buildings and structures. 

3. Cut off pipe or conduit a minimum of 24 inches (610 mm) below grade. Cap, valve,
or plug and seal remaining portion of pipe or conduit after bypassing according to
requirements of authorities having jurisdiction.

4. Do not start demolition work until utility disconnecting and sealing have been
completed and verified in writing.

3.4 PROTECTION 

A. Existing Facilities: Protect adjacent walkways, loading docks, building entries, and other
building facilities during demolition operations. Maintain exits from existing buildings.

B. Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or
structural support to preserve stability and prevent unexpected movement or collapse of
construction being demolished.

1. Strengthen or add new supports when required during progress of demolition.

C. Existing Utilities to Remain: Maintain utility services to remain and protect from damage
during demolition operations.

1. Do not interrupt existing utilities serving adjacent occupied or operating facilities
unless authorized in writing by Owner and authorities having jurisdiction.

2. Provide temporary services during interruptions to existing utilities, as acceptable
to Owner and authorities having jurisdiction.

a. Provide at least 7 days’ notice to occupants of affected buildings if shutdown
of service is required during changeover.

D. Temporary Protection: Erect temporary protection, such as walks, fences, railings,
canopies, and covered passageways, where required by authorities having jurisdiction
and as indicated.

1. Protect adjacent buildings and facilities from damage due to demolition activities.
2. Protect existing site improvements, appurtenances, and landscaping to remain.
3. Erect a plainly visible fence around drip line of individual trees or around perimeter

drip line of groups of trees to remain.
4. Provide temporary barricades and other protection required to prevent injury to

people and damage to adjacent buildings and facilities to remain.
5. Provide protection to ensure safe passage of people around building demolition

area and to and from occupied portions of adjacent buildings and structures.
6. Protect walls, windows, roofs, and other adjacent exterior construction that are to

remain and that are exposed to building demolition operations.
7. Erect and maintain dustproof partitions and temporary enclosures to limit dust,

noise, and dirt migration to occupied portions of adjacent buildings.
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E. Remove temporary barriers and protections where hazards no longer exist. Where open
excavations or other hazardous conditions remain, leave temporary barriers and
protections in place.

3.5 DEMOLITION, GENERAL 

A. General: Demolish indicated buildings and site improvements completely. Use methods
required to complete the Work within limitations of governing regulations and as follows:

1. Do not use cutting torches until work area is cleared of flammable materials.
Maintain portable fire-suppression devices during flame-cutting operations.

2. Maintain fire watch during and for at least 2 hours after flame-cutting operations.
3. Maintain adequate ventilation when using cutting torches.
4. Locate building demolition equipment and remove debris and materials so as not

to impose excessive loads on supporting walls, floors, or framing.

B. Site Access and Temporary Controls: Conduct building demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and
other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or
used facilities without permission from Owner and authorities having jurisdiction.
Provide alternate routes around closed or obstructed trafficways if required by
authorities having jurisdiction.

2. Use water mist and other suitable methods to limit spread of dust and dirt. Comply
with governing environmental-protection regulations. Do not use water when it may
damage adjacent construction or create hazardous or objectionable conditions,
such as ice, flooding, and pollution.

C. Explosives: Use of explosives is not permitted.

3.6 DEMOLITION BY MECHANICAL MEANS 

A. Proceed with demolition of structural framing members systematically, from higher to
lower level. Complete building demolition operations above each floor or tier before
disturbing supporting members on the next lower level.

B. Remove debris from elevated portions of the building by chute, hoist, or other device that
will convey debris to grade level in a controlled descent.

1. Remove structural framing members and lower to ground by method suitable to
minimize ground impact and dust generation.

C. Below-Grade Construction: Demolish foundation walls and other below-grade
construction.

1. Remove below-grade construction, including basements, foundation walls, and
footings, completely.
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D. Existing Utilities: Demolish and remove existing utilities and below-grade utility 
structures. 

3.7 SITE RESTORATION 

A. Below-Grade Areas: Rough grade below-grade areas ready for further excavation or new 
construction. 

B. Below-Grade Areas: Completely fill below-grade areas and voids resulting from building 
demolition operations with satisfactory soil materials according to backfill requirements 
in Section 300 "Earthwork." 

C. Site Grading: Uniformly rough grade area of demolished construction to a smooth 
surface, free from irregular surface changes. Provide a smooth transition between 
adjacent existing grades and new grades. 

3.8 REPAIRS 

A. Promptly repair damage to adjacent buildings caused by demolition operations. 

3.9 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and and recycle or dispose of them 
according to City’s "Construction Waste Management and Disposal Program." 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 

B. Do not burn demolished materials. 

3.10 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by building 
demolition operations. Return adjacent areas to condition existing before building 
demolition operations began. 

1. Clean roadways of debris caused by debris transport. 

END OF SECTION 024116 
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SECTION 024119 

SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Generally, this Section applies to Historic Clubhouse Building and Staff Office 
Building. 

2. Demolition and removal of selected portions of building or structure. 
3. Demolition and removal of selected site elements. 
4. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 

1. Section 024116 "Structure Demolition" for site features and structures to be 
completely removed. 

1.3 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless 
indicated to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent 
damage, and deliver to City ready for reuse. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 
damage, prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not 
otherwise indicated to be salvaged or reinstalled. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using 
gentle methods and equipment to prevent damage to the item and surfaces; disposing 
of items unless indicated to be salvaged or reinstalled. 
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1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor.

B. Historic items, relics, antiques, and similar objects including, but not limited to,
cornerstones and their contents, commemorative plaques and tablets, and other items
of interest or value to Owner that may be uncovered during demolition remain the
property of City.

1. Carefully salvage in a manner to prevent damage and promptly return to City.

1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site.

1. Inspect and discuss condition of construction to be selectively demolished.
2. Review structural load limitations of existing structure.
3. Review and finalize selective demolition schedule and verify availability of

materials, demolition personnel, equipment, and facilities needed to make
progress and avoid delays.

4. Review requirements of work performed by other trades that rely on substrates
exposed by selective demolition operations.

5. Review areas where existing construction is to remain and requires protection.

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For refrigerant recovery technician.

B. Engineering Survey: Submit engineering survey of condition of building.

C. Proposed Protection Measures: Submit report, including Drawings, that indicates the
measures proposed for protecting individuals and property, for environmental
protection, for dust control. Indicate proposed locations and construction of barriers.

D. Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and
ending dates for each activity. Ensure City Rangemaster’s on-site operations are
uninterrupted.

2. Interruption of utility services. Indicate how long utility services will be interrupted.
3. Coordination for shutoff, capping, and continuation of utility services.
4. Use of elevator and stairs.
5. Coordination of City’s continuing occupancy of portions of existing building and of

City’s partial occupancy of completed Work.

E. Predemolition Photographs and Video: Show existing conditions of adjoining
construction, including finish surfaces, that might be misconstrued as damage caused
by demolition operations. Submit to Engineer before Work begins.
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F. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician
responsible for recovering refrigerant, stating that all refrigerant that was present was
recovered and that recovery was performed according to EPA regulations. Include name
and address of technician and date refrigerant was recovered.

G. Warranties: Documentation indicating that existing warranties are still in effect after
completion of selective demolition.

1.7 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged.

1.8 QUALITY ASSURANCE 

A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved
certification program.

1.9 FIELD CONDITIONS 

A. Owner will occupy portions of site and adjacent buildings immediately adjacent to
selective demolition area. Conduct selective demolition so City’s operations will not be
disrupted.

B. Conditions existing at time of inspection for bidding purpose will be maintained by City
as far as practical.

1. Before selective demolition, City will remove the following items:

a. Personal effects, but not furniture.

b. Computer and Telephone equipment.

C. Notify Engineer of discrepancies between existing conditions and Drawings before
proceeding with selective demolition.

D. Hazardous Materials: It is not expected that hazardous materials will be encountered in
the Work.
1. If suspected hazardous materials are encountered, do not disturb; immediately

notify Architect and Owner. Hazardous materials will be removed by City under a
separate contract.

E. Hazardous Materials: Present and prevalent throughout the site, and in buildings and
structures to be demolished. A report on the presence of hazardous materials is on file
for review and use. Examine report to become aware of locations where hazardous
materials are present. Review special instructions in Supplemental Special Provisions
for handling and remediation requirements.

1. Hazardous material remediation is specified elsewhere in the Contract
Documents.
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2. Do not disturb hazardous materials or items suspected of containing hazardous
materials except under procedures specified elsewhere in the Contract
Documents.

F. Historic Areas: Demolition and hauling equipment and other materials shall be of sizes
that clear surfaces within historic spaces, areas, rooms, and openings, including
temporary protection, by 12 inches (300 mm) or more.

G. Storage or sale of removed items or materials on-site is not permitted.

H. Utility Service: Maintain existing utilities indicated to remain in service and protect them
against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

1.10 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with City Rangemaster’s
operations.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before
beginning selective demolition. Comply with hauling and disposal regulations of
authorities having jurisdiction.

B. Standards: Comply with ASSE A10.6 and NFPA 241.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Review Project Record Documents of existing construction or other existing condition
and hazardous material information provided by City. City does not guarantee that
existing conditions are same as those indicated in Project Record Documents.

B. Survey of Existing Conditions: Record existing conditions by use of preconstruction
photographs or video.
1. Inventory and record the condition of items to be removed and salvaged. Provide

photographs or video of conditions that might be misconstrued as damage caused
by salvage operations.

2. Before selective demolition or removal of existing building elements that will be
reproduced or duplicated in final Work, make permanent record of measurements,
materials, and construction details required to make exact reproduction.
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3.2 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment
according to 40 CFR 82 and regulations of authorities having jurisdiction.

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain
and protect them against damage.

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify,
disconnect, and seal or cap off utility services and mechanical/electrical systems serving
areas to be selectively demolished.
1. Arrange to shut off utilities with utility companies.
2. If services/systems are required to be removed, relocated, or abandoned, provide

temporary services/systems that bypass area of selective demolition and that
maintain continuity of services/systems to other parts of building.

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and
HVAC systems, equipment, and components indicated on Drawings to be
removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed
and cap or plug remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with
same or compatible piping material and leave in place.

c. Equipment to Be Removed: Disconnect and cap services and remove
equipment.

d. Equipment to Be Removed and Reinstalled: Disconnect and cap services
and remove, clean, and store equipment; when appropriate, reinstall,
reconnect, and make equipment operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and
remove equipment and deliver to Owner.

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and
plug remaining ducts with same or compatible ductwork material.

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible
ductwork material and leave in place.

3.4 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to
prevent injury to people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition
area and to and from occupied portions of building.

2. Provide temporary weather protection, during interval between selective
demolition of existing construction on exterior surfaces and new construction, to
prevent water leakage and damage to structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or
that are exposed during selective demolition operations.
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4. Cover and protect furniture, furnishings, and equipment that have not been
removed.

5. Comply with requirements for temporary enclosures, dust control, heating, and
cooling specified in Section 015000 "Temporary Facilities and Controls."

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural
supports as required to preserve stability and prevent movement, settlement, or collapse
of construction and finishes to remain, and to prevent unexpected or uncontrolled
movement or collapse of construction being demolished.

1. Strengthen or add new supports when required during progress of selective
demolition.

C. Remove temporary barricades and protections where hazards no longer exist.

3.5 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new
construction and as indicated. Use methods required to complete the Work within
limitations of governing regulations and as follows:

1. Proceed with selective demolition systematically, from higher to lower level.
Complete selective demolition operations above each floor or tier before disturbing
supporting members on the next lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions required.
Use cutting methods least likely to damage construction to remain or adjoining
construction. Use hand tools or small power tools designed for sawing or grinding,
not hammering and chopping. Temporarily cover openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid
marring existing finished surfaces.

4. Do not use cutting torches until work area is cleared of flammable materials. At
concealed spaces, such as duct and pipe interiors, verify condition and contents
of hidden space before starting flame-cutting operations. Maintain portable fire-
suppression devices during flame-cutting operations.

5. Maintain fire watch during and for at least 2 hours after flame-cutting operations.
6. Maintain adequate ventilation when using cutting torches.
7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials

and promptly dispose of off-site.
8. Remove structural framing members and lower to ground by method suitable to

avoid free fall and to prevent ground impact or dust generation.
9. Locate selective demolition equipment and remove debris and materials so as not

to impose excessive loads on supporting walls, floors, or framing.
10. Dispose of demolished items and materials promptly. Comply with requirements

of City’s Construction Waste Management Plan.

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and
other adjacent occupied and used facilities.

C. Removed and Salvaged Items:
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1. Clean salvaged items. 
2. Pack or crate items after cleaning. Identify contents of containers. 
3. Store items in a secure area until delivery to City. 
4. Transport items to City’s storage area designated by City. 
5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 
2. Pack or crate items after cleaning and repairing. Identify contents of containers. 
3. Protect items from damage during transport and storage. 
4. Reinstall items in locations indicated. Comply with installation requirements for 

new materials and equipment. Provide connections, supports, and miscellaneous 
materials necessary to make item functional for use indicated. 

E. Existing Items to Remain: Protect construction indicated to remain against damage and 
soiling during selective demolition. When permitted by Engineer, items may be removed 
to a suitable, protected storage location during selective demolition and reinstalled in 
their original locations after selective demolition operations are complete. 

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to 
remain and at regular intervals using power-driven saw, and then remove concrete 
between saw cuts. 

B. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break 
up and remove. 

C. Resilient Floor Coverings: Remove floor coverings and adhesive according to 
recommendations in RFCI's "Recommended Work Practices for the Removal of Resilient 
Floor Coverings." Do not use methods requiring solvent-based adhesive strippers. 

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-
approved construction and demolition waste landfill acceptable to authorities having 
jurisdiction and recycle or dispose of them according to City’s Construction Waste 
Management and Disposal Plan. 

1. Do not allow demolished materials to accumulate on-site. 
2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 

B. Burning: Do not burn demolished materials. 
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3.8 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective
demolition operations began.

3.9 SELECTIVE DEMOLITION SCHEDULE 

A. Remove: Items as indicated on Drawings, and those items and materials which must be
removed to complete new Work.

B. Remove and Reinstall: Furniture, Fixtures and Equipment not indicated to be Removed
on Drawings. These include, but are not limited to:
1. Clubhouse Assembly Room:  Tables and Chairs, Bar and Floor Rail, Bar return,

ice machine, window blinds.
2. Clubhouse Kitchen:  Stainless steel counters and sinks, refrigerators, stove, water

heater.
3. Staff Office Building:  Desks, chairs, other FF&E required to complete Work, safes,

filing cabinets, storage cabinets, metal lockers, refrigerator, contents of cabinetry
to receive work, ceiling-mounted security grille, window-mount air conditioning
unit.

C. Existing to Remain: Items indicated as such on Drawings.

D. Dismantle: All items, materials, finishes noted to be removed in Clubhouse shall be
Dismantled per the definition of this Section with care taken to interface of any historical
work to remain.

END OF SECTION 024119 
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SECTION 033000 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes. 

B. Related Requirements: 
1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade. 

1.3 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. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials. Require representatives of 
each entity directly concerned with cast-in-place concrete to attend, including the 
following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete Subcontractor. 

2. Review special inspection and testing and inspecting agency procedures for field 
quality control, concrete finishes and finishing, cold- and hot-weather concreting 
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procedures, curing procedures, construction contraction and isolation joints, and 
joint-filler strips, semirigid joint fillers, forms and form removal limitations, shoring 
and reshoring procedures, vapor-retarder installation, anchor rod and anchorage 
device installation tolerances, steel reinforcement installation, methods for 
achieving specified floor and slab flatness and levelness, floor and slab flatness 
and levelness measurement, concrete repair procedures, and concrete protection. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product.

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other
circumstances warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.

C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending,
and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup
spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical connections,
tie spacing, hoop spacing, and supports for concrete reinforcement.

D. Construction Joint Layout: Indicate proposed construction joints required to construct the
structure.

1. Location of construction joints is subject to approval of the Architect.

E. Samples: For vapor retarder.

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, manufacturer, testing agency.

B. Welding certificates.

C. Material Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials.
2. Admixtures.
3. Form materials and form-release agents.
4. Steel reinforcement and accessories.
5. Curing compounds.
6. Floor and slab treatments.
7. Bonding agents.
8. Adhesives.
9. Vapor retarders.
10. Semirigid joint filler.
11. Joint-filler strips.
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12. Repair materials.

D. Material Test Reports: For the following, from a qualified testing agency:

1. Aggregates: Include service record data indicating absence of deleterious
expansion of concrete due to alkali aggregate reactivity.

E. Formwork Shop Drawings: Prepared by or under the supervision of a qualified
professional engineer, detailing fabrication, assembly, and support of formwork.

1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping
formwork, shoring removal, and reshoring installation and removal.

F. Floor surface flatness and levelness measurements indicating compliance with specified
tolerances.

G. Field quality-control reports.

H. Minutes of preinstallation conference.

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified
as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-
certified Concrete Flatwork Technician.

B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities
and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed
Concrete Production Facilities."

C. Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength
Testing Technician and Concrete Laboratory Testing Technician, Grade I. Testing
agency laboratory supervisor shall be an ACI-certified Concrete Laboratory
Testing Technician, Grade II.

D. Welding Qualifications: Qualify procedures and personnel according to
AWS D1.4/D 1.4M.
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1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform
preconstruction testing on concrete mixtures.

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending
and damage.

1.10 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work
from physical damage or reduced strength that could be caused by frost, freezing
actions, or low temperatures.

1. When average high and low temperature is expected to fall below 40 deg F (4.4
deg C) for three successive days, maintain delivered concrete mixture temperature
within the temperature range required by ACI 301 (ACI 301M).

2. Do not use frozen materials or materials containing ice or snow. Do not place
concrete on frozen subgrade or on subgrade containing frozen materials.

3. 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 (ACI 301M) and ACI 305.1 (ACI 305.1M),
and as follows:

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement.
Chilled mixing water or chopped ice may be used to control temperature, provided
water equivalent of ice is calculated to total amount of mixing water. Using liquid
nitrogen to cool concrete is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.
Keep subgrade uniformly moist without standing water, soft spots, or dry areas.

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the
Contract Documents:

1. ACI 301 (ACI 301M).
2. ACI 117 (ACI 117M).
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2.2 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, 
and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number 
of joints. 
1. Exterior-grade plywood panels, suitable for concrete forms, complying with 

DOC PS 1, and as follows: 
a. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved 
material. Provide lumber dressed on at least two edges and one side for tight fit. 

C. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally 
sufficient to support weight of plastic concrete and other superimposed loads. 

D. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), 
minimum. 

E. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 

F. Form-Release Agent: Commercially formulated form-release agent that does not bond 
with, stain, or adversely affect concrete surfaces and does not impair subsequent 
treatments of concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

G. Form Ties: Factory-fabricated, removable or snap-off glass-fiber-reinforced plastic or 
metal form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal. 

1. Furnish units that leave no corrodible metal closer than 1 inch (25 mm) to the plane 
of exposed concrete surface. 

2. Furnish ties that, when removed, leave holes no larger than 1 inch (25 mm) in 
diameter in concrete surface. 

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

B. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed. 

C. Plain-Steel Wire: ASTM A 1064/A 1064M, galvanized. 

D. Deformed-Steel Wire: ASTM A 1064/A 1064M. 
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2.4 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut true 
to length with ends square and free of burrs. 

B. Zinc Repair Material: ASTM A 780/A 780M. 

C. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar 
supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of 
Standard Practice," of greater compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view, where legs of wire bar supports contact 
forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-
steel bar supports. 

2.5 CONCRETE MATERIALS 

A. Source Limitations: Obtain each type or class of cementitious material of the same brand 
from the same manufacturer's plant, obtain aggregate from single source, and obtain 
admixtures from single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C 150/C 150M, Type V, gray. 

C. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 1N coarse aggregate or better, 
graded. Provide aggregates from a single source with documented service record data 
of satisfactory service in similar applications and service conditions using similar 
aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size:  
a. 1 inch (25 mm) at FOUNDATION and MASS CONCRETE WORK. 
b. 3/4 inch (19 mm) at SLAB, WALLS, and other CONCRETE WORK. 

2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Air-Entraining Admixture: ASTM C 260/C 260M. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures 
and that do not contribute water-soluble chloride ions exceeding those permitted in 
hardened concrete. Do not use calcium chloride or admixtures containing calcium 
chloride. 

ADMIXTURES shall NOT be used unless substantiating data is submitted to, and 
accepted by the Engineer (EOR) and Architect of Record (AOR.) 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 
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4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, 

Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

F. Water: ASTM C 94/C 94M and potable. 

2.6 VAPOR RETARDERS 

A. Sheet Vapor Retarder: ASTM E 1745, Class A. Include manufacturer's recommended 
adhesive or pressure-sensitive tape. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Reef Industries, Inc. 
b. Stego Industries, LLC. 
c. W. R. Meadows, Inc. 

2. Minimum Thickness:  15 mils. 

2.7 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of 
inorganic silicate or siliconate materials and proprietary components; odorless; that 
penetrates, hardens, and densifies concrete surfaces. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. BASF Corp. - Construction Chemicals. 
b. Dayton Superior. 
c. Euclid Chemical Company (The); an RPM company. 
d. PROSOCO, Inc. 
e. W.R. Meadows, Inc. 

2.8 CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet. 

C. Water: Potable. 
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2.9 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic
fiber or ASTM D 1752, cork or self-expanding cork.

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a
Type A shore durometer hardness of 80 according to ASTM D 2240.

C. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion or
styrene butadiene.

D. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid
curing and bonding to damp surfaces, of class suitable for application temperature and
of grade to suit requirements, and as follows:

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to
hardened concrete.

E. Reglets: Fabricate reglets of not less than 0.022-inch- (0.55-mm-) thick, galvanized-steel
sheet. Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or
debris.

F. Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch (0.85
mm) thick, with bent tab anchors. Temporarily fill or cover face opening of slots to prevent
intrusion of concrete or debris.

2.10 REPAIR MATERIALS 

A. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/4 inch (6.4 mm) and that can be filled in over a scarified
surface to match adjacent floor elevations.

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended
hydraulic cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions,
and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse
sand as recommended by topping manufacturer.

4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested
according to ASTM C 109/C 109M.

2.11 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, according to ACI 301
(ACI 301M).
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1. Use a qualified independent 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: 

1. Fly Ash: 25 percent. 
2. Combined Fly Ash and Pozzolan: 25 percent. 
3. Slag Cement: 50 percent. 
4. Combined Fly Ash or Pozzolan and Slag Cement: 50 percent portland cement 

minimum, with fly ash or pozzolan not exceeding 25 percent. 
5. Silica Fume: 10 percent. 
6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or 

pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent. 
7. Combined Fly Ash or Pozzolans, Slag Cement, and Silica Fume: 50 percent with 

fly ash or pozzolans not exceeding 25 percent and silica fume not exceeding 10 
percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight 
of cement. 

D. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use 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, with a w/c ratio below 0.50. 
4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings and Foundations: Normal-weight concrete. 

1. Minimum Compressive Strength at 28 days: As indicated on Drawings. 
2. Maximum W/C Ratio: 0.50. 
3. Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm). 

B. Slabs-on-Grade: Normal-weight concrete. 

1. Minimum Compressive Strength at 28 days: As indicated on Drawings. 
2. Maximum W/C Ratio: 0.50. 
3. Minimum Cementitious Materials Content: 520 lb/cu. yd. (309 kg/cu. m). 
4. Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm). 
5. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent. 

C. Other concrete elements, as indicated On Drawings. 
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2.13 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

2.14 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is
above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 (ACI 301M),
to support vertical, lateral, static, and dynamic loads, and construction loads that might
be applied, until structure can support such loads.

B. Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M).

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as
follows:

1. Class A, 1/8 inch (3.2 mm) for smooth-formed finished surfaces.

D. Construct forms tight enough to prevent loss of concrete mortar.

E. Construct forms for easy removal without hammering or prying against concrete
surfaces. Provide crush or wrecking plates where stripping may damage cast-concrete
surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support
screed strips; use strike-off templates or compacting-type screeds.

G. Provide temporary openings for cleanouts and inspection ports where interior area of
formwork is inaccessible. Close openings with panels tightly fitted to forms and securely
braced to prevent loss of concrete mortar. Locate temporary openings in forms at
inconspicuous locations.

H. Chamfer exterior corners and edges of permanently exposed concrete.
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I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 
bulkheads required in the Work. Determine sizes and locations from trades providing 
such items. 

J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, 
dirt, and other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement. 

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete. Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC 303. 

3.3 REMOVING AND REUSING FORMS 

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that 
does not support weight of concrete may be removed after cumulatively curing at not 
less than 50 deg F (10 deg C) for 24 hours after placing concrete. Concrete has to be 
hard enough to not be damaged by form-removal operations, and curing and protection 
operations need to be maintained. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that 
support weight of concrete in place until concrete has achieved at least 70 percent 
of its 28-day design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms 
without loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, 
or otherwise damaged form-facing material are not acceptable for exposed surfaces. 
Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 
joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed 
concrete surfaces unless approved by Architect. 
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3.4 VAPOR-RETARDER INSTALLATION 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to 
ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder 
according to manufacturer's written instructions. 

3.5 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder 
before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials 
that reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate 
and support reinforcement with bar supports to maintain minimum concrete cover. Do 
not tack weld crossing reinforcing bars. 

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

3.6 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

B. 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. Continue reinforcement across 
construction joints unless otherwise indicated. Do not continue reinforcement 
through sides of strip placements of floors and slabs. 

2. Locate joints for beams, slabs, joists, and girders in the middle third of spans. 
Offset joints in girders a minimum distance of twice the beam width from a beam-
girder intersection. 

3. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, 
and girders and at the top of footings or floor slabs. 
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C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated. Construct contraction joints for a depth equal 
to at least one-fourth of concrete thickness as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and 
finishing each edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of 
contraction joints after applying surface finishes. Eliminate groover tool marks on 
concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into 
concrete when cutting action does not tear, abrade, or otherwise damage surface 
and before concrete develops random contraction cracks. 

3.7 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections are completed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Engineer of Record. 

C. 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. If a section cannot be placed continuously, provide construction 
joints as indicated. Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth not to exceed formwork design 
pressures and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to 
ACI 301 (ACI 301M). 

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw 
vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer 
and at least 6 inches (150 mm) into preceding layer. Do not insert vibrators into 
lower layers of concrete that have begun to lose plasticity. 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. 

D. 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. Consolidate concrete during placement operations, so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface. Do not further 
disturb slab surfaces before starting finishing operations. 
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3.8 FINISHING FORMED SURFACES 

A. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and 
patch tie holes and defects. Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 

1. Apply to concrete surfaces exposed to public view. 

B. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed 
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching 
adjacent formed surfaces. Continue final surface treatment of formed surfaces uniformly 
across adjacent unformed surfaces unless otherwise indicated. 

3.9 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is 
small or inaccessible to power-driven floats. Restraighten, cut down high spots, and fill 
low spots. Repeat float passes and restraightening until surface is left with a uniform, 
smooth, granular texture. 

1. Apply float finish to surfaces to receive trowel finish. 

C. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete 
by hand or power-driven trowel. Continue troweling passes and restraighten until surface 
is free of trowel marks and uniform in texture and appearance. Grind smooth any surface 
defects that would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces exposed to view. 

2. Finish and measure surface, so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high 
spots and placed anywhere on the surface does not exceed 1/8 inch (3.2 mm). 

D. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated. While 
concrete is still plastic, slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

3.10 MISCELLANEOUS CONCRETE ITEM INSTALLATION 

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades 
is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to 
blend with in-place construction. Provide other miscellaneous concrete filling indicated 
or required to complete the Work. 
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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 (100 mm) high unless otherwise indicated, and 

extend base not less than 6 inches (150 mm) in each direction beyond the 
maximum dimensions of supported equipment unless otherwise indicated or 
unless required for seismic anchor support. 

3. Minimum Compressive Strength: 3500 psi (24.1 MPa) at 28 days. 
4. 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 concrete base. 

5. For supported equipment, install post-installed anchor bolts that extend through 
concrete base and anchor into structural concrete substrate. Anchor bolt type as 
indicated on Drawings. 

6. Prior to pouring concrete, place and secure anchorage devices. Use setting 
drawings, templates, diagrams, instructions, and directions furnished with items to 
be embedded. 

7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for 
proper attachment to supported equipment. 

3.11 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 (ACI 
305.1M) for hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, 
dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x 
h) before and during finishing operations. Apply according to manufacturer's written 
instructions after placing, screeding, and bull floating or darbying concrete, but before 
float finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, 
supported slabs, and other similar surfaces. If forms remain during curing period, moist 
cure after loosening forms. If removing forms before end of curing period, continue curing 
for remainder of curing period. 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days 
with the following materials: 
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a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated, and kept continuously wet. Cover 

concrete surfaces and edges with 12-inch (300-mm) lap over adjacent 
absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining 
cover for curing concrete, placed in widest practicable width, with sides and ends 
lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive. 
Cure for not less than seven days. Immediately repair any holes or tears during 
curing period, using cover material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to 
receive penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-
retaining cover or a curing compound that the manufacturer certifies does 
not interfere with bonding of floor covering used on Project. 

3.12 LIQUID FLOOR TREATMENT APPLICATION 

A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor 
treatment according to manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 
complete surface repairs. 

2. Do not apply to concrete that is less than 14 days' old, unless otherwise stated in 
manufacturer’s written instructions. 

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 
rewet; and repeat brooming or scrubbing. Rinse with water; remove excess 
material until surface is dry. Apply a second coat in a similar manner if surface is 
rough or porous. 

3.13 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least one month. 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. 

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep 
in formed joints. Overfill joint and trim joint filler flush with top of joint after hardening. 
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3.14 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Engineer. 
Remove and replace concrete that cannot be repaired and patched to Engineer’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 (1.18-mm) 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 (13 mm) in any dimension to solid concrete. Limit cut depth to 
3/4 inch (19 mm). Make edges of cuts perpendicular to concrete surface. Clean, 
dampen with water, and brush-coat holes and voids with bonding agent. Fill and 
compact with patching mortar before bonding agent has dried. 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. Patch a test area at inconspicuous locations to verify mixture 
and color match before proceeding with patching. Compact mortar in place and 
strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for 
finish and verify surface tolerances specified for each surface. Correct low and high 
areas. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped 
template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, 
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch 
(0.25 mm) wide or that penetrate to reinforcement or completely through 
unreinforced sections regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface 

finishing operations by cutting out low areas and replacing with patching mortar. 
Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to remain exposed with a repair topping. Cut 
out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to 
match adjacent floor elevations. Prepare, mix, and apply repair topping and primer 
according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. 

5. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or 
less in diameter, by cutting out and replacing with fresh concrete. Remove 
defective areas with clean, square cuts and expose steel reinforcement with at 
least a 3/4-inch (19-mm) clearance all around. Dampen concrete surfaces in 
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contact with patching concrete and apply bonding agent. Mix patching concrete of 
same materials and mixture as original concrete, except without coarse aggregate. 
Place, compact, and finish to blend with adjacent finished concrete. Cure in same 
manner as adjacent concrete. 

6. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with
patching mortar. Groove top of cracks and cut out holes to sound concrete and
clean off dust, dirt, and loose particles. Dampen cleaned concrete surfaces and
apply bonding agent. Place patching mortar before bonding agent has dried.
Compact patching mortar and finish to match adjacent concrete. 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.

F. Repair materials and installation not specified above may be used, subject to Engineer’s
approval.

3.15 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and
inspections and to submit reports.

B. Inspections:

1. Steel reinforcement placement.
2. Steel reinforcement welding.
3. Headed bolts and studs.
4. Verification of use of required design mixture.
5. Concrete placement, including conveying and depositing.
6. Curing procedures and maintenance of curing temperature.
7. Verification of concrete strength before removal of shores and forms from beams

and slabs.
8. As indicated in Drawings – Summary of Special Inspection – Sheets S1.3 and

S1.4.

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172/C 172M shall be performed according to the following requirements:
1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76

cu. m) or fraction thereof of each concrete mixture placed each day.

a. When frequency of testing provides fewer than five compressive-strength
tests for each concrete mixture, testing shall be conducted from at least five
randomly selected batches or from each batch if fewer than five are used.

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite
sample, but not less than one test for each day's pour of each concrete mixture.
Perform additional tests when concrete consistency appears to change.
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3. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight concrete; 
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 C 1064/C 1064M; one test hourly when air 
temperature is 40 deg F (4.4 deg C) and below or 80 deg F (27 deg C) and above, 
and one test for each composite sample. 

5. Compression Test Specimens: ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for 
each composite sample. 

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-
cured specimens at 7 days and one set of two specimens at 28 days. 
a. A compressive-strength test shall be the average compressive strength from 

a set of two specimens obtained from same composite sample and tested at 
age indicated. 

7. 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 (3.4 MPa). 

8. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name 
of concrete testing and inspecting agency, location of concrete batch in Work, 
design compressive strength at 28 days, concrete mixture proportions and 
materials, compressive breaking strength, and type of break for both 7- and 28-
day tests. 

9. 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. 

10. Additional Tests: Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive 
strengths, or other requirements have not been met, as directed by Architect. 
Testing and inspecting agency may conduct tests to determine adequacy of 
concrete by cored cylinders complying with ASTM C 42/C 42M or by other 
methods as directed by Architect. 

11. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

12. Correct deficiencies in the Work that test reports and inspections indicate do not 
comply with the Contract Documents. 

3.16 PROTECTION OF LIQUID FLOOR TREATMENTS 

A. 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. 

END OF SECTION 033000 
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SECTION 034713 

TILT-UP CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’,
latest editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section includes load-bearing, tilt-up concrete, including the following:

1. Monolithic panels.

1.3 DEFINITIONS 

A. Face-down Surface: Concealed surface of as-cast, tilt-up panel formed against the
casting slab.

B. Face-up Surface: Exposed upper surface of as-cast, tilt-up panel.

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site.

1. Before submitting design mixes, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of
each entity directly concerned with tilt-up concrete to attend, including the
following:

a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete manufacturer.
d. Tilt-up concrete Subcontractor.

2. Review special inspection procedures; testing and inspecting agency procedures
for field quality control; tilt-up concrete finishes and finishing;  curing procedures;
casting-slab construction, flatness and levelness, finish, and joint requirements;
steel reinforcement installation; hoisting and erection plans; measurement of
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fabrication and erection tolerances; tilt-up concrete repair procedures; and tilt-up 
concrete protection. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other 
circumstances warrant adjustments. 

C. Shop Drawings: Detail fabrication and installation of tilt-up concrete units. Indicate 
panel locations, plans, elevations, dimensions, shapes, cross sections, and details of 
steel embedments. Match panel identification designations on Shop Drawings with 
those on Contract Drawings. 

1. Include steel reinforcement, detailing fabrication, bending, and placing. Include 
material, grade, bar schedules, stirrup spacing, bent-bar diagrams, arrangement, 
and supports of concrete reinforcement. 

2. Include additional steel reinforcement to resist hoisting and erection stresses. 
3. Include locations and details of hoisting points and lifting devices for handling 

and erection. 
4. Include engineering analysis data of additional steel reinforcement and hoisting 

and erection details, signed and sealed by the qualified professional engineer 
responsible for their preparation. 

5. Indicate welded connections by AWS standard symbols. Detail cast-in inserts, 
connections, and joints, including accessories. 

6. Include layout of wythe connectors for sandwich panels. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, manufacturer, and testing agency. 

B. Welding certificates. 

C. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 
2. Admixtures. 
3. Steel reinforcement and accessories. 
4. Bond breakers. 
5. Curing compounds. 
6. Inserts and embedments. 

D. Material Test Reports: For the following, from a qualified testing agency: 

1. Aggregates. Include service record data indicating absence of deleterious 
expansion of concrete due to alkali aggregate reactivity. 
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E. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. 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 according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities." 

B. Installer Qualifications: A qualified installer who employs a supervisor on Project who is 
an ACI-certified Tilt-up Supervisor. 

C. Testing Agency Qualifications: An independent agency, acceptable to authorities 
having jurisdiction, qualified according to ASTM C1077 and ASTM E329 for testing 
indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade I, according to ACI CP-1 or an equivalent certification 
program. 

2. Personnel performing laboratory tests shall be an ACI-certified Concrete Strength 
Testing Technician and Concrete Laboratory Testing Technician, Grade I. 
Testing agency laboratory supervisor shall be an ACI-certified Concrete 
Laboratory Testing Technician, Grade II. 

D. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M. 
2. AWS D1.4/D1.4M. 

E. Mockups: Cast and erect tilt-up concrete panel mockups to demonstrate typical 
reveals, surface finishes, texture, color, and standard of workmanship. 

1. Build mockup panels in the location and of the size indicated or, if not indicated, 
as directed by Architect. 

2. In presence of Engineer, damage part of an exposed surface for each finish, 
color, and texture required, and demonstrate materials and techniques proposed 
for repairs to match adjacent undamaged surfaces. 

1.8 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified independent testing agency to 
perform preconstruction testing on concrete mixtures. 
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PART 2 - PRODUCTS 

2.1 TILT-UP CONCRETE 

A. Comply with ACI 301 (ACI 301M), unless modified by requirements in the Contract 
Documents. 

2.2 FORMS AND ACCESSORIES 

A. Forms: Metal, dressed lumber, or other approved materials that are nonreactive with 
concrete and that will provide continuous, true, and smooth concrete surfaces. 

B. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm). 

C. Sealer: Penetrating, clear, polyurethane wood form sealer formulated to reduce 
absorption of bleedwater and prevent migration of set-retarding chemicals from wood 
or plywood. 

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60 (Grade 420), deformed. 

B. Low-Alloy-Steel Reinforcing Bars: ASTM A706/A706M, deformed. 

C. Plain-Steel Wire: ASTM A82/A82M, as drawn. 

D. Plain-Steel Welded-Wire Reinforcement: ASTM A185/A185M, fabricated from as-
drawn steel wire into flat sheets. 

E. Deformed-Steel Welded-Wire Reinforcement: ASTM A497/A497M, flat sheet. 

F. Bar Supports: Manufactured according to CRSI's "Manual of Standard Practice" of 
plastic or CRSI Class 1 plastic-protected steel wire or Class 2 stainless-steel wire. 

2.4 CONCRETE MATERIALS 

A. Source Limitations: Obtain each type or class of cementitious material of the same 
brand from the same manufacturer's plant, obtain aggregate from single source, and 
obtain admixtures from single source from single manufacturer. 

B. Cementitious Material: 

1. Portland Cement: ASTM C150/C150M, Type V, white. 

C. Coarse Aggregate: ASTM C33/C33M, Class 4S coarse aggregate or better, graded. 
Provide aggregates from single source with documented service record data of 
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satisfactory service in similar applications and service conditions using similar 
aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal. 

D. Fine Aggregate: ASTM C33/C33M, manufactured or natural sand, from same source 
for Project, free of materials with deleterious reactivity to alkali in cement. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other 
admixtures and that do not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete. Do not use calcium chloride or admixtures containing 
calcium chloride. 

1. Water-Reducing Admixture: ASTM 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. Color Pigment: ASTM C979/C979M, synthetic mineral-oxide pigments or colored 
water-reducing admixtures; color stable, free of carbon black, nonfading, and resistant 
to lime and other alkalis. 

1. Color: Match Engineers sample. 

G. Water: ASTM C94/C94M and potable. 

2.5 BOND BREAKERS 

A. Waterborne, Chemically Reactive Bond Breaker: Penetrating polymerized emulsion 
containing no oils, waxes, paraffins, or silicones, and compatible with casting-slab 
curing compound. 

2.6 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for 
application to fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

C. Moisture-Retaining Cover: ASTM C171, polyethylene film or white burlap-polyethylene 
sheet. 
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2.7 CONNECTION MATERIALS 

A. Embedded Metal Items and Loose Hardware: Comply with Section 055000 "Metal 
Fabrications" for materials for securing tilt-up concrete panels together and to 
supporting and adjacent construction. 

2.8 LIFTING INSERTS AND ACCESSORIES 

A. Furnish inserts, dowels, bolts, nuts, washers, and other items to be cast in panels for 
tilting and lifting. 

1. Manufacture inserts with feet of plastic or stainless-steel-tipped steel wire. 

B. Furnish brace anchors and other accessories to be cast in panels and in casting slab 
for attaching bracing. 

1. Manufacture wall brace anchors and accessories with feet of stainless-steel-
tipped steel wire. 

2. Manufacture floor brace anchors that do not penetrate vapor retarder under slab-
on-grade. 

2.9 BEARING PADS 

A. Elastomeric Pads: AASHTO M 251, plain, vulcanized, 100 percent polychloroprene 
(neoprene) elastomer, molded to size or cut from a molded sheet; Type A Shore 
durometer hardness of 50 to 70, ASTM D2240; and minimum tensile strength of 2250 
psi (15.5 MPa), ASTM D412. 

B. Random, Fiber-Reinforced Elastomeric Pads: Preformed, randomly oriented synthetic 
fibers set in elastomer with a Type A Shore durometer hardness of 70 to 90, 
ASTM D2240. 

C. Cotton-Duck-Fabric-Reinforced Elastomeric Pads: Preformed, horizontally layered 
cotton-duck fabric bonded in elastomer with a Type A Shore durometer hardness of 80 
to 100, ASTM D2240. 

D. High-Density Plastic Strips: Multimonomer, nonleaching plastic. 

2.10 GROUT 

A. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, 
and plasticizing and water-reducing agents; complying with ASTM C1107, of 
consistency suitable for application. 
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2.11 MISCELLANEOUS MATERIALS 

A. Flashing Reglets: Open type having continuous groove not less than 1-1/8 inches (28
mm) deep by 3/16 inch (5 mm) wide at opening and sloped upward to 45 degrees.
Temporarily fill or cover face openings of reglets to prevent intrusion of concrete or
debris.

1. Stainless Steel: ASTM A240/A240M, Type 304, soft annealed, not less than
0.0187 inch (0.5 mm) thick.

2.12 REPAIR MATERIALS 

A. Bonding Agent: ASTM C1059, Type II, nonredispersible, acrylic emulsion or styrene
butadiene.

B. Patching Mortar: Dry-pack mix consisting of 1 part portland cement to 2-1/2 parts fine
aggregate passing No. 16 (1.18-mm) sieve, using only enough water for handling and
placing.

2.13 CONCRETE MIXTURES 

A. Obtain each color, size, type, and variety of concrete mixture from single manufacturer
with resources to provide concrete of consistent quality in appearance and physical
properties.

B. Prepare design mixtures for each type and strength of concrete, proportioned on basis
of laboratory trial mixture or field test data, or both, according to ACI 301 (ACI 301M).

1. Use a qualified independent testing agency for preparing and reporting proposed
concrete design mixtures based on laboratory trial mixtures.

C. Proportion concrete mixture as follows:

1. Minimum Compressive Strength: 4000 psi (27.6 MPa) at 28 days.
2. Maximum W/C Ratio: 0.40, unless indicated otherwise on Drawings.
3. Slump Limit: 4 inches (100 mm) for concrete with verified slump of 2 to 4 inches

(50 to 100 mm) before adding high-range, water-reducing admixture or
plasticizing admixture, plus or minus 1 inch (25 mm).

4. Cementitious Materials: Limit percentage, by weight, of cementitious materials
other than portland cement in concrete according to ACI 301 (ACI 301M)
requirements.

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by
weight of cement.

E. Admixtures: Use admixtures according to manufacturer's written instructions.
1. Use water-reducing and retarding admixture when required by high

temperatures, low humidity, or other adverse placement conditions.
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2. Any use of admixture must be reviewed and approved by Engineer prior to 
including in the Work. 

F. Color Pigment: Add color pigment to concrete mixture according to manufacturer's 
written instructions and to result in hardened concrete color consistent with approved 
mockup. 

2.14 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C94/C94M, and furnish batch ticket information. 

1. When air temperature is above 90 deg F (32 deg C), reduce mixing and delivery 
time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

A. Construct and brace formwork so tilt-up concrete panels are of size, shape, alignment, 
elevation, and position indicated. 

1. Construct forms on slab-on-grade or on temporary casting slab, at Contractor's 
option. 

2. Provide for openings, offsets, recesses, reveals, rustications, reglets, and 
blockouts. 

B. Construct forms for easy removal without hammering or prying against concrete 
surfaces. Use kerfed inserts, such as those forming reglets, rustications, and recesses, 
for easy removal. 

C. Set edge forms for panels to achieve required panel thickness. 

D. Chamfer exposed corners and edges, unless otherwise indicated, using chamfer strips 
fabricated to produce uniform, smooth lines and tight edge joints. 

E. Coat contact surfaces of wood forms and chamfers with sealer before placing 
reinforcement. 

3.2 BOND BREAKER INSTALLATION 

A. Uniformly and continuously apply two coats of bond breaker to casting-slab surfaces by 
power spray or roller according to manufacturer's written instructions, before placing 
steel reinforcement. Recoat areas subjected to moisture before drying. Maintain 
continuity of coating until concrete placement. 
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B. After placing steel reinforcement, touch up or recoat worn or damaged areas with bond 
breaker. Do not splash or coat steel reinforcement and inserts. 

3.3 REINFORCEMENT AND INSERT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating and placing 
reinforcement. 

B. Accurately position, support, and secure reinforcement against displacement. Locate 
and support reinforcement with bar supports to maintain minimum concrete cover. 

1. Field weld reinforcement according to AWS D1.4/D1.4M, where indicated. 
2. Do not tack-weld crossing reinforcing bars. 
3. Set wire ties so ends are directed into concrete, not toward exposed concrete 

surfaces. 

C. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced 
to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh 
spacing. Offset laps of adjoining sheet widths to prevent continuous laps in either 
direction. Lace overlaps with wire. 

D. Accurately place and securely support embedded items, anchorages, inserts, cramps, 
retainers, bar chords and sleeves, and other items to be built into panels. Coordinate 
with other trades for installing cast-in items. 

3.4 PANEL CASTING, GENERAL 

A. Comply with ACI 301 (ACI 301M) for handling, placing, and consolidating concrete. 

B. Maintain position of steel reinforcement, inserts, and anchors during concrete 
placement, consolidation, and finishing. 

C. Screed panel surfaces to correct level with a straightedge and strike off. 

1. Begin initial floating before excess moisture or bleedwater appears on the 
surface. Use bull floats or darbies to form a uniform and open-textured surface 
plane free of humps or hollows. Do not disturb panel surfaces before beginning 
finishing operations. 

D. Form chamfers at top edges of panel perimeters, openings, and similar locations not 
formed by chamfer strips unless otherwise indicated. 

E. Surface Defects: Limit visible surface defects to those permitted by TCA's "Tilt-up 
Concrete Association's Guideline Specifications" for Grade A, Architectural panel 
surfaces. 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 114 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 
 

 
FINAL DESIGN TILT-UP CONCRETE 
MAY 10, 2019 034713 - 10 
 

3.5 CASTING TOLERANCES 

A. Cast tilt-up concrete panels without exceeding the following tolerances: 

1. Height and Width of Panels: 

a. For Panels up to 20 Feet (6.1 m) Tall: 1/4 inch (6 mm) wide. 
b. For Panels 20 to 30 Feet (6.1 to 9.1 m) Tall: 3/8 inch (10 mm) wide. 
c. Each Additional 10 Feet (3.05 m) in Excess of 30 Feet (9.1 m) Tall: 1/8 inch 

(3 mm) wide. 

2. Thickness: 3/16 inch (5 mm). 
3. Skew of Panel or Opening: Difference in length of diagonals of 1/8 inch per 72 

inches (3 mm per 1830 mm) with a maximum difference of 1/2 inch (13 mm). 
4. Openings Cast into Panel: 

a. Size of Opening: 1/4 inch (6 mm). 
b. Location of Centerline of Opening: 1/4 inch (6 mm). 

5. Location and Placement of Embedded Items: 

a. Inserts, Bolts, and Pipe Sleeves: 3/8 inch (10 mm). 
b. Lifting and Bracing Inserts: As required by manufacturer. 
c. Lateral Placement of Weld Plate Embedments: 1 inch (25 mm). 
d. Tipping and Flushness of Weld Plate Embedments: 1/4 inch (6 mm). 

6. Deviation of Steel Reinforcement Cover: Maintain minimum cover required by 
ACI 301 (ACI 301M). 

3.6 FACE-UP FINISHES 

A. Float Finish: Consolidate surface of plastic concrete with power-driven floats or by 
hand floating. Restraighten and cut down high spots and fill low spots. Repeat float 
passes and restraighten until surface is left with a uniform, smooth, granular texture. 

B. Trowel Finish: After applying float finish, apply first trowel finish and consolidate plastic 
concrete by hand trowel or power-driven trowel. Continue troweling passes and 
restraighten until surface is free of trowel marks and is uniform in texture and 
appearance. 

3.7 FACE-DOWN FINISHES 

A. Smooth, As-Cast Finish: Cast panel to produce a surface free of pockets, sand streaks, 
and honeycombs. Produce a surface appearance of uniform color and texture. 
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3.8 CONCRETE PROTECTING AND CURING 

A. Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures according to ACI 301 (ACI 301M).

1. Apply evaporation retarder in hot, dry, or windy weather to protect concrete from
rapid moisture loss before and during finishing operations. Apply according to
manufacturer's written instructions after screeding and bull floating concrete, but
before float finishing.

B. Begin curing immediately after finishing concrete. Cure by one or a combination of the
following methods according to ACI 308.1:

1. Moisture Curing: Keep surfaces continuously moist for no fewer than seven days
with the following materials:

a. Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated and kept continuously wet. Cover

concrete surfaces and edges with 12-inch (300-mm) lap over adjacent
absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides
and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or
adhesive. Cure for no fewer than seven days. Immediately repair any holes or
tears during curing period, using cover material and waterproof tape.

3.9 ERECTION 

A. Use erection equipment with care to prevent damage to floor slabs and panels.

B. Lift, support, and erect panels only at designated lifting or supporting points indicated
on Shop Drawings.

C. Do not erect panels until 75 percent of 28-day compressive strength of concrete has
been verified.

D. Install tilt-up concrete panels level, plumb, square, and true. Place panels on leveled
grout-setting pads or shims in correct position. Maintain joint width of 1/2 inch (13 mm)
between panels.

1. Install tilt-up concrete panels with face-down surfaces exposed to:
a. West Range, where occurs at panel between West and Public Ranges.
b. Rapid Fire Range, where occurs at panels surrounding Rapid Fire Ranges.
c. Rapid Fire Range 1, where occurs at center divider between Rapid Fire

Ranges.
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E. Temporarily brace and support panels securely in position against loads comparable in 
intensity to those for which structure was designed. Maintain braces and supports in 
place, undisturbed, until entire integrated supporting structure has been completed and 
permanent connections to panels are secured. 

F. Anchor panels in place and, if indicated, to one another. 

1. Weld steel connectors to steel supports and embedments indicated, complying 
with AWS D1.1/D1.1M. 

G. Solidly grout-fill gaps between foundation system and bottom of panels. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections 
and to submit reports. 

B. Inspections: 

1. Steel reinforcement placement. 
2. Steel reinforcement welding. 
3. Headed bolts and studs. 
4. Verification of use of required design mixture. 
5. Concrete placement, including conveying and depositing. 
6. Curing procedures and maintenance of curing temperature. 
7. Verification of concrete strength before erection of tilt-up panels. 

C. Testing Services: Tests shall be performed according to ACI 301 (ACI 301M). 

D. Tilt-up concrete panels will be considered defective if they do not pass tests and 
inspections. 

E. Prepare test and inspection reports. 

3.11 ERECTION TOLERANCES 

A. Install tilt-up concrete panels without exceeding the following erection tolerances: 

1. Joint Width Variation (Exterior Face): Without decreasing or increasing more than 
50 percent from specified joint width, maintain joint width as follows: 

a. For Panels up to 20 Feet (6.1 m) Tall: 1/4 inch (6 mm). 
b. Each Additional 10 Feet (3.05 m) in Excess of 20 Feet (6.1 m) Tall: 1/8 inch 

(3 mm). 

2. Joint Taper: Maximum 3/8 inch (10 mm) over length, but not greater than the 
following: 
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a. For Panels up to 20 Feet (6.1 m) Tall: 1/4 inch (6 mm). 
b. Each Additional 10 Feet (3.05 m) in Excess of 20 Feet (6.1 m) Tall: 1/8 inch 

(3 mm). 

3. Panel Alignment: 

a. Alignment of Horizontal and Vertical Joints: 1/4 inch (6 mm). 
b. Offset in Exterior Face of Adjacent Panels: 1/4 inch (6 mm). 

3.12 FILLING AND REPAIR 

A. Patch holes and voids left by erecting and bracing inserts on tilt-up panels and slabs-
on-grade. Cut or chip edges of voids perpendicular to concrete surface. Fill blockouts 
where indicated. 

1. Clean, dampen with water, and brush-coat holes, voids, and blockouts with 
bonding agent. Fill and compact with patching mortar of a stiff consistency before 
bonding agent has dried. 

2. Finish surfaces of fills and repairs to Engineer’s approval, with materials of same 
colors and textures as finishes on surrounding surfaces. 

B. Repair damaged galvanized-steel surfaces of connectors by cleaning and applying a 
coat of zinc repair paint. 

C. Repair damage to tilt-up panels and slabs-on-grade resulting from tilt-up work, as 
directed by Engineer. 

D. Remove and replace tilt-up panels that do not comply with requirements in this Section. 

E. Demolish and remove temporary concrete casting slabs. 

END OF SECTION 03 47 13 
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SECTION 035416 

HYDRAULIC CEMENT UNDERLAYMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Polymer-modified, self-leveling, hydraulic cement underlayment for application 
below interior floor coverings. 

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: Include plans indicating substrates, locations, and average depths of 
underlayment based on survey of substrate conditions. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Installer who is approved by manufacturer for application of 
underlayment products required for this Project. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Comply with manufacturer's written instructions for substrate 
temperature, ventilation, ambient temperature and humidity, and other conditions 
affecting underlayment performance. 
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1. Place hydraulic cement underlayments only when ambient temperature and
temperature of substrates are between 50 and 80 deg F (10 and 27 deg C).

PART 2 - PRODUCTS 

2.1 HYDRAULIC CEMENT UNDERLAYMENTS 

A. Hydraulic Cement Underlayment: Polymer-modified, self-leveling, hydraulic cement
product that can be applied in minimum uniform thickness of 1/4 inch (6 mm) and that
can be feathered at edges to match adjacent floor elevations.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following, or approved equal:

a. Euclid Chemical Company (The); an RPM company.
1) Product EUCOFLOOR SL160.
2) Approved equal.

2. Cement Binder: ASTM C150/C150M, portland cement, or hydraulic or blended
hydraulic cement as defined by ASTM C219.

3. Compressive Strength: Not less than 3500psi at 28 days when tested according to
ASTM C109/C109M.

B. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm); or coarse sand as
recommended by underlayment manufacturer.

1. Provide aggregate when recommended in writing by underlayment manufacturer
for underlayment thickness required.

C. Water: Potable and at a temperature of not more than 70 deg F (21 deg C).

D. Reinforcement: Where required by manufacturer for desired thickness, provide
galvanized metal lath or other corrosion-resistant reinforcement recommended in writing
by underlayment manufacturer.

E. Primer: Product of underlayment manufacturer recommended in writing for substrate,
conditions, and application indicated.

F. Surface Sealer: Designed to reduce porosity as recommended by manufacturer for type
of floor covering to be applied to underlayment. Confirm compatibility with flooring finish
in Section 09 65 19 Resilient Tile Flooring. Provide manufacturer’s certification of
compatibility in writing to Engineer when submitted for review.
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for conditions affecting performance of the 
Work. 

B. Proceed with application only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. General: Prepare and clean substrate according to manufacturer's written instructions. 

1. Treat nonmoving substrate cracks according to manufacturer's written instructions 
to prevent cracks from telegraphing (reflecting) through underlayment. 

2. Fill substrate voids to prevent underlayment from leaking. 

B. Concrete Substrates: Mechanically remove, according to manufacturer's written 
instructions, laitance, glaze, efflorescence, curing compounds, form-release agents, 
dust, dirt, grease, oil, and other contaminants that might impair underlayment bond. 

1. Mechanically abrade the surface to achieve a surface profile equal to CSP 3-5 in 
accordance with ICRI Guideline 310.2. Clean profiled area. 

2. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq. 
ft. (304.8 sq. m), and perform no fewer than three tests in each installation area 
and with test areas evenly spaced in installation areas. 

a. Anhydrous Calcium Chloride Test, ASTM F1869: Proceed with installation 
only after substrates do not exceed a maximum moisture-vapor-emission 
rate of 3 lb of water/1000 sq. ft. (1.36 kg of water/100 sq. m) in 24 hours. 

b. Relative Humidity Test: Using in situ probes, ASTM F2170. Proceed with 
installation only after substrates have a maximum 85 percent relative 
humidity level measurement, or as recommended by hydraulic cement 
underlayment manufacturer. 

C. Adhesion Tests: After substrate preparation, test substrate for adhesion with 
underlayment according to manufacturer's written instructions. 

3.3 APPLICATION 

A. General: Mix and apply underlayment components according to manufacturer's written 
instructions. 

1. Close areas to traffic during underlayment application and for time period after 
application recommended in writing by manufacturer. 

2. Coordinate application of components to provide optimum adhesion to substrate 
and between coats. 
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3. At substrate expansion, isolation, and other moving joints, allow joint of same width 
to continue through underlayment. 

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 

C. Apply underlayment to produce uniform, level surface. 

1. Apply a bond coat to the surface of the initial layer and place additional 
underlayment to achieve the final smooth surface. 

2. Apply a final layer without aggregate to product surface. 
3. Feather edges to match adjacent floor elevations. 

D. Cure underlayment according to manufacturer's written instructions. Prevent 
contamination during application and curing processes. 

E. Do not install floor coverings over underlayment until after time period recommended in 
writing by underlayment manufacturer. 

F. Apply surface sealer at rate recommended by manufacturer. 

G. Remove and replace underlayment areas that evidence lack of bond with substrate, 
including areas that emit a "hollow" sound when tapped. 

3.4 PROTECTION 

A. Protect underlayment from concentrated and rolling loads for remainder of construction 
period. 

END OF SECTION 035416 
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SECTION 051200 

STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Structural steel. 
2. Prefabricated building columns. 
3. Field-installed shear connectors. 
4. Grout. 

B. Related Requirements: 

1. Section 051213 "Architecturally Exposed Structural Steel Framing" for additional 
requirements for architecturally exposed structural steel. 

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. 

3. Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" and 
Section 099600 "High-Performance Coatings" for surface-preparation and priming 
requirements. 

1.3 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as 
described in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges." 

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. 

B. Heavy Sections: Rolled and built-up sections as follows: 

1. Shapes included in ASTM A 6/A 6M with flanges thicker than 1-1/2 inches (38 
mm). 

2. Welded built-up members with plates thicker than 2 inches (50 mm). 
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3. Column base plates thicker than 2 inches (50 mm).

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.

1.4 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.

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site.

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product.

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 according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," 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.
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1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, fabricator, shop-painting applicators, testing agency. 

B. Welding certificates. 

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, 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. Shop primers. 
6. Nonshrink grout. 

F. Survey of existing conditions. 

G. Source quality-control reports. 

H. Field quality-control and special inspection reports. 

1.8 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category STD. 

B. Installer Qualifications: A qualified installer who participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Erector, Category CSE. 

C. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint 
Endorsement P2 or to SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of 
Shop Painting Applicators." 

D. Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

1. Welders and welding operators performing work on bottom-flange, demand-critical 
welds shall pass the supplemental welder qualification testing, as required by 
AWS D1.8/D1.8M. FCAW-S and FCAW-G shall be considered separate 
processes for welding personnel qualification. 

E. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 
2. AISC 341 and AISC 341s1. 
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3. AISC 360. 
4. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

1.9 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. 
3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F 1852 fasteners and for retesting fasteners after lubrication. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes: ASTM A 992/A 992M. 

B. Channels, Angles, M , S-Shapes: ASTM A 36/A 36M. 

C. Plate and Bar: ASTM A 36/A 36M. 

D. Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural 
tubing. 

E. Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B. 

1. Weight Class: As indicated. 
2. Finish: Galvanized. 

F. Steel Castings: ASTM A 216/A 216M, Grade WCB with supplementary requirement 
S11. 

G. Steel Forgings: ASTM A 668/A 668M. 

H. Welding Electrodes: Comply with AWS requirements. 
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2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. Unheaded Anchor Rods: ASTM F 1554, Grade 36. 

1. Configuration: As indicated. 
2. Nuts: ASTM A 563 (ASTM A 563M) hex carbon steel. 
3. Plate Washers: ASTM A 36/A 36M carbon steel. 
4. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel. 
5. Finish: Hot-dip zinc coating, ASTM A 153/A 153M, Class C. 

B. Headed Anchor Rods: ASTM F 1554, Grade 36, straight. 

1. Nuts: ASTM A 563 (ASTM A 563M) hex carbon steel. 
2. Plate Washers: ASTM A 36/A 36M carbon steel. 
3. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel. 
4. Finish: Hot-dip zinc coating, ASTM A 153/A 153M, Class C. 

C. Threaded Rods: ASTM A 36/A 36M. 

1. Nuts: ASTM A 563 (ASTM A 563M) hex carbon steel. 
2. Washers: ASTM A 36/A 36M carbon steel. 
3. Finish: Hot-dip zinc coating, ASTM A 153/A 153M, Class C. 

D. Eye Bolts and Nuts: Made from cold-finished carbon steel bars, ASTM A 108, 
Grade 1030. 

E. Sleeve Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018. 

2.3 PRIMER 

A. Primer: SSPC-Paint 25 BCS, Type II, zinc oxide, alkyd, linseed oil primer. 

B. Galvanizing Repair Paint: ASTM A 780/A 780M. 

2.4 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, 
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to 
consistency suitable for application and a 30-minute working time. 

2.5 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate 
according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and 
to AISC 360. 

1. Camber structural-steel members where indicated. 
2. Fabricate beams with rolling camber up. 
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3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain
markings until structural steel 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. 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.

2.6 SHOP CONNECTIONS 

A. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

2.7 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 (50 mm).

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).

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale
and spatter, slag, or flux deposits. Prepare surfaces according to the following
specifications and standards:
1. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's
written instructions and at rate recommended by SSPC to provide a minimum dry film
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thickness of 1.5 mils (0.038 mm). 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. 

2.8 GALVANIZING 

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel 
according to ASTM A 123/A 123M. 

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. 

2.9 SOURCE QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform shop tests and 
inspections. 

1. Provide testing agency with access to places where structural-steel work is being 
fabricated or produced to perform tests and inspections. 

B. Welded Connections: Visually inspect shop-welded connections according to 
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

1. Liquid Penetrant Inspection: ASTM E 165. 
2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished 

weld. Cracks or zones of incomplete fusion or penetration are not accepted. 
3. Ultrasonic Inspection: ASTM E 164. 
4. Radiographic Inspection: ASTM E 94. 

C. 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. 

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. 
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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. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 
AISC 303 and 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 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 shrinkage-resistant grouts. 

C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard 
Practice for Steel Buildings and Bridges." 

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. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection. 

G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that 
must be enlarged to admit bolts. 

H. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear 
connectors. Use automatic end welding of headed-stud shear connectors according to 
AWS D1.1/D1.1M and manufacturer's written instructions. 
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3.4 FIELD CONNECTIONS 

A. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of 
temporary connections, and removal of paint on surfaces adjacent to field welds. 

2. Assemble and weld built-up sections by methods that maintain true alignment of 
axes without exceeding tolerances in AISC 303, "Code of Standard Practice for 
Steel Buildings and Bridges," for mill material. 

3.5 PREFABRICATED BUILDING COLUMNS 

A. Install prefabricated building columns to comply with AISC 360, manufacturer's written 
recommendations, and requirements of testing and inspecting agency that apply to the 
fire-resistance rating indicated. 

3.6 FIELD QUALITY CONTROL 

A. Special Inspections: Engage a qualified 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. 

3.7 REPAIRS AND PROTECTION 

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair 
galvanizing to comply with ASTM A 780/A 780M. 

B. Touchup Painting: 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. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 
power-tool cleaning. 

END OF SECTION 051200 
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SECTION 051213 

ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’,
latest editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section includes architecturally exposed structural-steel (AESS).

1. Requirements in Section 051200 "Structural Steel Framing" also apply to AESS.
2. This section applies to structural steel at West Range and Public Range Shade

Structures.

B. Related Requirements:

1. Section 051200 "Structural Steel Framing" for additional requirements applicable
to AESS.

2. Section 055000 "Metal Fabrications" for steel lintels and shelf angles not
attached to structural-steel frame, miscellaneous steel fabrications, and, other
metal items not defined as structural steel.

1.3 DEFINITIONS 

A. AESS: Structural steel designated as "architecturally exposed structural steel" or
"AESS" in the Contract Documents.

1.4 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.

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site.
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1.6 ACTION SUBMITTALS 

A. Shop Drawings: Show fabrication of AESS components. Shop Drawings for structural 
steel may be used for AESS provided items of AESS are specifically identified and 
requirements below are met for AESS. 

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. Indicate grinding, finish, and profile of welds. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field 
bolts. Identify pretensioned and slip-critical, high-strength bolted 
connections. Indicate orientation of bolt heads. 

5. Indicate exposed surfaces and edges and surface preparation being used. 
6. Indicate special tolerances and erection requirements. 

B. Samples: Submit Samples of AESS to set quality standards for exposed welds. 

1. Two steel plates, 3/8 by 8 by 4 inches (9.5 by 200 by 100 mm), with long edges 
joined by a groove weld and with weld ground smooth. 

2. Steel plate, 3/8 by 8 by 8 inches (9.5 by 200 by 200 mm), with one end of a short 
length of rectangular steel tube, 4 by 6 by 3/8 inches (100 by 150 by 9.5 mm), 
welded to plate with a continuous fillet weld and with weld ground smooth and 
blended. 

3. Round steel tube or pipe, minimum 8 inches (200 mm) in diameter, with end of 
another round steel tube or pipe, approximately 4 inches (100 mm) in diameter, 
welded to its side at a 45-degree angle with a continuous fillet weld and with weld 
ground smooth and blended. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For fabricator. 

B. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop 
primers, certifying that shop primers are compatible with topcoats. 

1.8 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 
Certification Program and is designated an AISC-Certified Plant, Category STD, or is 
accredited by the IAS Fabricator Inspection Program for Structural Steel (AC 172). 

B. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint 
Endorsement P1 or SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of 
Shop Painting Applicators." 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Use special care in handling to prevent twisting, warping, nicking, and other damage.
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.

1.10 FIELD CONDITIONS 

A. Field Measurements: Where AESS is indicated to fit against other construction, verify
actual dimensions by field measurements before fabrication.

PART 2 - PRODUCTS 

2.1 BOLTS, CONNECTORS, AND ANCHORS 

A. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1,
round-head assemblies, consisting of steel structural bolts with splined ends, heavy-
hex carbon-steel nuts, and hardened carbon-steel washers.

1. Finish: Mechanically deposited zinc coating.

B. Corrosion-Resisting (Weathering Steel), Tension-Control, High-Strength Bolt-Nut-
Washer Assemblies: ASTM F 1852, Type 3, round-head assemblies, consisting of
steel structural bolts with splined ends, heavy-hex carbon-steel nuts, and hardened
carbon-steel washers.

2.2 FILLER 

A. Filler: Polyester filler intended for use in repairing dents in automobile bodies.

2.3 PRIMER 

A. Primer: SSPC-Paint 25 BCS, Type II, zinc oxide, alkyd, linseed oil primer.

B. Etching Cleaner for Galvanized Metal: MPI#25.

C. Galvanizing Repair Paint: ASTM A 780/A 780M.

D. Shop Primer for Galvanized Steel: MPI#134, water-based galvanized metal primer.
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2.4 FABRICATION 

A. Shop fabricate and assemble AESS to the maximum extent possible. Locate field joints 
at concealed locations if possible. Detail assemblies to minimize handling and to 
expedite erection. 

B. In addition to special care used to handle and fabricate AESS, comply with the 
following: 

1. Fabricate with exposed surfaces smooth, square, and free of surface blemishes 
including pitting, rust, scale, and roughness. 

2. Grind sheared, punched, and flame-cut edges of AESS to remove burrs and 
provide smooth surfaces and edges. 

3. Fabricate AESS with exposed surfaces free of mill marks, including rolled trade 
names and stamped or raised identification. 

4. Fabricate AESS with exposed surfaces free of seams to maximum extent 
possible. 

5. Remove blemishes by filling or grinding or by welding and grinding, before 
cleaning, treating, and shop priming. 

6. Fabricate with piece marks fully hidden in the completed structure or made with 
media that permits full removal after erection. 

7. Fabricate AESS to the tolerances specified in AISC 303 for steel that is 
designated AESS. 

8. Fabricate AESS to the tolerances specified in AISC 303 for steel that is not 
designated AESS. 

9. Seal-weld open ends of hollow structural sections with 3/8-inch (9.5-mm) closure 
plates for AESS. 

C. Curved Members: Fabricate indicated members to curved shape by rolling to final 
shape in fabrication shop. 

1. Distortion of webs, stems, outstanding flanges, and legs of angles shall not be 
visible from a distance of 20 feet (6 m) under any lighting conditions. 

2. Tolerances for walls of hollow steel sections after rolling shall be approximately 
1/2 inch (13 mm). 

D. Coping, Blocking, and Joint Gaps: Maintain uniform gaps of 1/8 inch (3.2 mm) with a 
tolerance of 1/32 inch (0.8 mm) for AESS. 

E. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

F. 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. 
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2.5 SHOP CONNECTIONS 

A. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances,
welding procedure specifications, weld quality, and methods used in correcting welding
work, and comply with the following:

1. Assemble and weld built-up sections by methods that will maintain true alignment
of axes without exceeding specified tolerances.

2. Use weld sizes, fabrication sequence, and equipment for AESS that limit
distortions to allowable tolerances.

3. Provide continuous, sealed welds at angle to gusset-plate connections and
similar locations where AESS is exposed to weather.

4. Provide continuous welds of uniform size and profile where AESS is welded.
5. Grind butt and groove welds flush to adjacent surfaces within tolerance of plus

1/16 inch, minus zero inch (plus 1.5 mm, minus zero mm) for AESS.
6. Remove backing bars or runoff tabs; back-gouge and grind steel smooth AESS.
7. At locations where welding on the far side of an exposed connection of AESS

occurs, grind distortions and marking of the steel to a smooth profile aligned with
adjacent material.

8. Make fillet welds for AESS oversize and grind to uniform profile with smooth face
and transition.

2.6 GALVANIZING 

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel
according to ASTM A 123/A 123M.

1. Do not quench or apply post-galvanizing treatments that might interfere with paint
adhesion.

2. Fill vent and drain holes that are exposed in the finished Work, unless indicated
to remain as weep holes, by plugging with zinc solder and filing off smooth.

2.7 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 (50 mm).

2. Surfaces to be field welded.
3. Surfaces to be high-strength bolted with slip-critical connections.
4. Surfaces to receive sprayed fire-resistive materials.

B. Surface Preparation for Nongalvanized Steel: Clean surfaces to be painted. Remove
loose rust and mill scale and spatter, slag, or flux deposits. Prepare surfaces according
to the following specifications and standards:
1. SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

C. Preparing Galvanized Steel for Shop Priming: After galvanizing, thoroughly clean steel
of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner.
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D. Priming: Immediately after surface preparation, apply primer according to 
manufacturer's written instructions and at rate recommended by SSPC to provide a 
minimum dry film thickness of 1.5 mils (0.038 mm). 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. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with steel erector present, elevations of concrete- and masonry-bearing 
surfaces and locations of anchor rods, bearing plates, and other embedments for 
compliance with requirements. 

1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and 
other embedments showing dimensions, locations, angles, and elevations. 

B. Examine AESS for twists, kinks, warping, gouges, and other imperfections before 
erecting. 

C. 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 
AESS 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. 

1. If possible, locate welded tabs for attaching temporary bracing and safety cabling 
where they will be concealed from view in the completed Work. 

3.3 ERECTION 

A. Set AESS accurately in locations and to elevations indicated and according to 
AISC 303 and AISC 360. 

1. Erect AESS to the tolerances specified in AISC 303 for steel that is designated 
AESS. 

2. Erect AESS to the tolerances specified in AISC 303 for steel that is not 
designated AESS. 

B. Do not use thermal cutting during erection. 
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3.4 FIELD CONNECTIONS 

A. Weld Connections: Comply with requirements in "Weld Connections" Paragraph in 
"Shop Connections" Article. 

1. Remove backing bars or runoff tabs; back-gouge and grind steel smooth for 
AESS. 

2. Remove erection bolts in AESS, fill holes, and grind smooth. 
3. Fill weld access holes in AESS and grind smooth. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified independent testing and inspecting agency to 
inspect AESS as specified in Section 051200 "Structural Steel Framing." The testing 
agency is not responsible for enforcing requirements relating to aesthetic effect. 

B. Engineer will observe AESS in place to determine acceptability relating to aesthetic 
effect. 

3.6 REPAIRS AND PROTECTION 

A. Remove welded tabs that were used for attaching temporary bracing and safety 
cabling and that are exposed to view in the completed Work. Grind steel smooth. 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780/A 780M. 

C. Touchup Painting: Immediately after erection, clean field welds, bolted connections, 
and abraded areas of shop paint, and paint exposed areas with the same material as 
used for shop painting to comply with SSPC-PA 1 for touching up shop-painted 
surfaces. 

1. Clean and prepare surfaces by SSPC-SP 3 power-tool cleaning. 

END OF SECTION 051213 
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SECTION 053100 

STEEL DECKING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, 
latest editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof deck. 

B. Related Requirements: 
1. Section 051200 "Structural Steel Framing" for shop- and field-welded shear 

connectors. 
2. Section 055000 "Metal Fabrications" for framing deck openings with 

miscellaneous steel shapes. 
3. Section 099600 "High-Performance Coatings" for repair painting of primed deck 

and finish painting of deck. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of deck, accessory, and product indicated. 

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. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product Certificates: For each type of steel deck. 

C. Product Test Reports: For tests performed by a qualified testing agency, indicating that 
each of the following complies with requirements: 
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1. Power-actuated mechanical fasteners. 
2. Acoustical roof deck. 

D. Evaluation Reports: For steel deck, from ICC-ES. 

E. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated. 

B. Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, 
storage, and handling. 

B. 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 
according to AISI's "North American Specification for the Design of Cold-Formed Steel 
Structural Members." 

2.2 ROOF DECK 

A. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI 
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and 
with the following: 

1. Prime-Painted Steel Sheet: ASTM A1008/A1008M, Structural Steel (SS), 
Grade 40 (275) minimum, shop primed with manufacturer's standard baked-on, 
rust-inhibitive primer. 

a. Color: Manufacturer's standard. 
2. Deck Profile: As indicated. 
3. Profile Depth: As indicated. 
4. Design Uncoated-Steel Thickness: As indicated. 
5. Span Condition: As indicated. 
6. Side Laps: Overlapped or interlocking seam at Contractor's option. 
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2.3 ACCESSORIES 

A. General: 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 (4.8-mm) minimum diameter. 

D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 
33,000 psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, 
of same material and finish as deck; of profile indicated or required for application. 

F. Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same 
material, finish, and thickness as deck unless otherwise indicated. 

G. Weld Washers: Uncoated steel sheet, shaped to fit deck rib, [0.0598 inch (1.52 mm)] 
[0.0747 inch (1.90 mm)] thick, with factory-punched hole of 3/8-inch (9.5-mm) minimum 
diameter. 

H. 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 according to applicable specifications and 
commentary in SDI Publication No. 31, 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.

3.3 ROOF-DECK INSTALLATION 

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 (38 mm) long, and as follows:

1. Weld Diameter: [5/8 inch (16 mm)] [3/4 inch (19 mm)], 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 12 inches (305 mm) apart in
the field of roof and 6 inches (150 mm) apart in roof corners and perimeter.

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 (457 mm), and as follows:

1. Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger,
carbon-steel screws.

2. Mechanically clinch or button punch.
3. If deck is minimum 0.0474 inch (1.20mm) thick, Contractor may fasten with a

minimum of 1-1/2-inch- (38-mm-) long welds.

C. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-
1/2 inches (38 mm), with end joints as follows:

1. End Joints: Lapped 2 inches (51 mm) minimum.

D. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end
closures, and reinforcing channels according to deck manufacturer's written
instructions. Weld to substrate to provide a complete deck installation.

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise
indicated.
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3.4 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Field welds will be subject to inspection. 

C. Prepare test and inspection reports. 

3.5 PROTECTION 

A. Repair Painting: Wire brush and clean rust spots, welds, and abraded areas on both 
surfaces of prime-painted deck immediately after installation and apply repair paint. 
1. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included 

in Section 09 60 00 "High-Performance Coatings." 

END OF SECTION 053100 
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SECTION 054000 

COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Load-bearing wall framing. 
2. Roof rafter framing. 

B. Related Requirements: 

1. Section 055000 "Metal Fabrications" for miscellaneous steel shapes, masonry 
shelf angles, and connections used with cold-formed metal framing. 

2. Section 092216 "Non-Structural Metal Framing" for standard, interior non-load-
bearing, metal-stud framing, with height limitations and ceiling-suspension 
assemblies. 

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: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel 
framing; fabrication; and fastening and anchorage details, including mechanical 
fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 
bracing, bridging, splices, accessories, connection details, and attachment to 
adjoining work. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Welding certificates. 

C. Product Certificates: For each type of code-compliance certification for studs and tracks. 

D. Product Test Reports: For each listed product, for tests performed by manufacturer and 
witnessed by a qualified testing agency or a qualified testing agency. 

1. Steel sheet. 
2. Expansion anchors. 
3. Power-actuated anchors. 
4. Mechanical fasteners. 
5. Vertical deflection clips. 
6. Horizontal drift deflection clips 
7. Miscellaneous structural clips and accessories. 

E. Evaluation Reports: For nonstandard cold-formed steel framing post-installed anchors 
and power-actuated fasteners, from ICC-ES or other qualified testing agency acceptable 
to authorities having jurisdiction. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated. 

B. Product Tests: Mill certificates or data from a qualified independent testing agency, or 
in-house testing with calibrated test equipment, indicating steel sheet complies with 
requirements, including base-metal thickness, yield strength, tensile strength, total 
elongation, chemical requirements, and metallic-coating thickness. 

C. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 
members are certified according to the product-certification program of the Steel Stud 
Manufacturers Association. 

D. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 

PART 2 - PRODUCTS 

A. Cold-Formed Steel Framing Standards: Unless more stringent requirements are 
indicated, framing shall comply with AISI S100, AISI S200, and the following: 

1. Floor and Roof Systems: AISI S210. 
2. Wall Studs: AISI S211. 
3. Headers: AISI S212. 
4. Lateral Design: AISI S213. 
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2.2 COLD-FORMED STEEL FRAMING MATERIALS 

A. Steel Sheet: ASTM A1003/A1003M, Structural Grade, Type H, metallic coated, of grade
and coating designation as follows:

1. Grade: ST33H (ST230H).
2. Coating: G90 (Z275) or equivalent.

B. Steel Sheet for Vertical Deflection, Drift Clips: ASTM A653/A653M, structural steel, zinc
coated, of grade and coating as follows:

1. Grade: 33 (230).
2. Coating: G90 (Z275).

2.3 LOAD-BEARING WALL FRAMING 

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated,
punched, with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0329 inch (0.84 mm), unless otherwise
indicated on Drawings.

2. Flange Width: 1-5/8 inches (41 mm), unless otherwise indicated on Drawings.

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated,
unpunched, with straight flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0329 inch (0.84 mm), unless otherwise
indicated on Drawings.

2. Flange Width: 1-1/4 inches (32 mm), unless otherwise indicated on Drawings.

C. Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form
header beams, of web depths indicated, unpunched, with stiffened flanges, and as
follows:

1. Minimum Base-Metal Thickness: 0.0538 inch (1.37 mm), unless otherwise
indicated on Drawings.

2. Flange Width: 1-5/8 inches (41 mm), unless otherwise indicated on Drawings.

D. Steel Single- or Double-L Headers: Manufacturer's standard L-shapes used to form
header beams, of web depths indicated, and as follows:

1. Minimum Base-Metal Thickness: 0.0538 inch (1.37 mm), unless otherwise
indicated on Drawings.

2. Top Flange Width: 1-5/8 inches (41 mm), unless otherwise indicated on Drawings.

2.4 ROOF-RAFTER FRAMING 

A. Steel Rafters: Manufacturer's standard C-shaped steel sections, of web depths
indicated, with stiffened flanges, and as follows:
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1. Minimum Base-Metal Thickness: 0.0538 inch (1.37 mm), unless otherwise 
indicated on Drawings. 

2. Flange Width: 1-5/8 inches (41 mm), minimum. 

2.5 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from ASTM A1003/A1003M, Structural Grade, 
Type H, metallic coated steel sheet, of same grade and coating designation used for 
framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless 
otherwise indicated, as follows: 

1. Supplementary framing. 
2. Bracing, bridging, and solid blocking. 
3. Web stiffeners. 
4. Anchor clips. 
5. End clips. 
6. Foundation clips. 
7. Gusset plates. 
8. Stud kickers and knee braces. 
9. Joist hangers and end closures. 
10. Hole-reinforcing plates. 
11. Backer plates. 

2.6 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips: ASTM A36/A36M, zinc coated by hot-dip process according to 
ASTM A123/A123M. 

B. Anchor Bolts: ASTM F1554, Grade 36, threaded carbon-steel hex-headed bolts, carbon-
steel nuts, and flat, hardened-steel washers; zinc coated by hot-dip process according 
to ASTM A153/A153M, Class C. 

C. Post-Installed Anchors: Fastener systems with bolts of same basic metal as fastened 
metal, if visible, unless otherwise indicated; with working capacity greater than or equal 
to the design load, according to an evaluation report acceptable to authorities having 
jurisdiction, based on ICC-ES AC58 or ICC-ES AC308 as appropriate for the substrate. 

1. Uses: Securing cold-formed steel framing to structure. 
2. Material for Exterior or Interior Locations and Where Stainless Steel Is Indicated: 

Alloy Group 1 (A1) stainless-steel bolts, ASTM F593 (ASTM F738M), and nuts, 
ASTM F594 (ASTM F836M). 

D. Power-Actuated Anchors: Fastener systems with working capacity greater than or equal 
to the design load, according to an evaluation report acceptable to authorities having 
jurisdiction, based on ICC-ES AC70. 
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E. Mechanical Fasteners: ASTM C1513, corrosion-resistant-coated, self-drilling, self-
tapping, steel drill screws.

1. Head Type: Low-profile head beneath sheathing; manufacturer's standard
elsewhere.

F. Welding Electrodes: Comply with AWS standards.

2.7 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: ASTM A780/A780M, MIL-P-21035B, or SSPC-Paint 20.

B. Nonmetallic, Nonshrink Grout: Factory-packaged, nonmetallic, noncorrosive,
nonstaining grout, complying with ASTM C1107/C1107M, and with a fluid consistency
and 30-minute working time.

C. Shims: Load-bearing, high-density, multimonomer, nonleaching plastic; or cold-formed
steel of same grade and metallic coating as framing members supported by shims.

D. Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6 mm) thick, selected from
manufacturer's standard widths to match width of bottom track or rim track members as
required.

2.8 FABRICATION 

A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and
with connections securely fastened, according to referenced AISI's specifications and
standards, manufacturer's written instructions, and requirements in this Section.

1. Fabricate framing assemblies using jigs or templates.
2. Cut framing members by sawing or shearing; do not torch cut.
3. Fasten cold-formed steel framing members by welding, screw fastening, clinch

fastening, pneumatic pin fastening, or riveting as standard with fabricator. Wire
tying of framing members is not permitted.

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding,
appearance and quality of welds, and methods used in correcting welding
work.

b. Locate mechanical fasteners and install according to Shop Drawings, with
screws penetrating joined members by no fewer than three exposed screw
threads.

4. Fasten other materials to cold-formed steel framing by welding, bolting, pneumatic
pin fastening, or screw fastening, according to Shop Drawings.

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and
erection stresses. Lift fabricated assemblies by means that prevent damage or
permanent distortion.
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C. Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum allowable 
variation of 1/8 inch in 10 feet (1:960) and as follows: 

1. Spacing: Space individual framing members no more than plus or minus 1/8 inch 
(3 mm) from plan location. Cumulative error shall not exceed minimum fastening 
requirements of sheathing or other finishing materials. 

2. Squareness: Fabricate each cold-formed steel framing assembly to a maximum 
out-of-square tolerance of 1/8 inch (3 mm). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, conditions, 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 PREPARATION 

A. Install load-bearing shims or grout between the underside of load-bearing wall bottom 
track and the top of foundation wall or slab at locations with a gap larger than 1/4 inch (6 
mm) to ensure a uniform bearing surface on supporting concrete or masonry 
construction. 

B. Install sealer gaskets at the underside of wall bottom track or rim track and at the top of 
foundation wall or slab at stud or joist locations. 

3.3 INSTALLATION, GENERAL 

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be 
field assembled. 

B. Install cold-formed steel framing according to AISI S200, AISI S202, and manufacturer's 
written instructions unless more stringent requirements are indicated. 

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting 
structure. 

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce 
flush, even, true-to-line joints with maximum variation in plane and true position 
between fabricated panels not exceeding 1/16 inch (1.6 mm). 

D. Install cold-formed steel framing and accessories plumb, square, and true to line, and 
with connections securely fastened. 

1. Cut framing members by sawing or shearing; do not torch cut. 
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2. Fasten cold-formed steel framing members by welding, screw fastening, clinch
fastening, or riveting. Wire tying of framing members is not permitted.

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding,
appearance and quality of welds, and methods used in correcting welding
work.

b. Locate mechanical fasteners, install according to Shop Drawings, and
comply with requirements for spacing, edge distances, and screw
penetration.

E. Install framing members in one-piece lengths unless splice connections are indicated for
track or tension members.

F. Install temporary bracing and supports to secure framing and support loads equal to
those for which structure was designed. Maintain braces and supports in place,
undisturbed, until entire integrated supporting structure has been completed and
permanent connections to framing are secured.

G. Do not bridge building expansion joints with cold-formed steel framing. Independently
frame both sides of joints.

H. Install insulation, specified in Section 072100 "Thermal Insulation," in framing-assembly
members, such as headers, sills, boxed joists, and multiple studs at openings, that are
inaccessible on completion of framing work.

I. Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's
approved or standard punched openings.

3.4 LOAD-BEARING WALL INSTALLATION 

A. Install continuous top and bottom tracks sized to match studs. Align tracks accurately
and securely anchor at corners and ends, and at spacings as follows:

1. Anchor Spacing: 24 inches (610 mm), unless otherwise indicated on Drawings.

B. Squarely seat studs against top and bottom tracks, with gap not exceeding 1/8 inch (3
mm) between the end of wall-framing member and the web of track. Fasten both flanges
of studs to top and bottom tracks. Space studs as follows:

1. Stud Spacing: 16 inches (406 mm), unless otherwise indicated on Drawings.

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls
or warped surfaces and similar configurations.

D. Align studs vertically where floor framing interrupts wall-framing continuity. Where studs
cannot be aligned, continuously reinforce track to transfer loads.

E. Align floor and roof framing over studs according to AISI S200, Section C1. Where
framing cannot be aligned, continuously reinforce track to transfer loads.
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F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting 
structure. 

G. Install headers over wall openings wider than stud spacing. Locate headers above 
openings. Fabricate headers of compound shapes indicated or required to transfer load 
to supporting studs, complete with clip-angle connectors, web stiffeners, or gusset 
plates. 

1. Frame wall openings with not less than a double stud at each jamb of frame. 
Fasten jamb members together to uniformly distribute loads. 

2. Install tracks and jack studs above and below wall openings. Anchor tracks to jamb 
studs with clip angles or by welding, and space jack studs same as full-height wall 
studs. 

H. Install supplementary framing, blocking, and bracing in stud framing indicated to support 
fixtures, equipment, services, casework, heavy trim, furnishings, and similar work 
requiring attachment to framing. 

1. If type of supplementary support is not indicated, comply with stud manufacturer's 
written recommendations and industry standards in each case, considering weight 
or load resulting from item supported. 

I. Install horizontal bridging in stud system, spaced vertically 48 inches (1220 mm), unless 
otherwise indicated on Drawings. Fasten at each stud intersection. 

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to 
webs of punched studs with a minimum of two screws into each flange of the clip 
angle for framing members up to 6 inches (150 mm) deep. 

2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness 
indicated and stud-track solid blocking of width and thickness to match studs. 
Fasten flat straps to stud flanges, and secure solid blocking to stud webs or 
flanges. 

3. Bar Bridging: Proprietary bridging bars installed according to manufacturer's 
written instructions. 

J. Install miscellaneous framing and connections, including supplementary framing, web 
stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete 
and stable wall-framing system. 

3.5 JOIST INSTALLATION 

A. Install perimeter joist track sized to match joists. Align and securely anchor or fasten 
track to supporting structure at corners, ends, and spacings indicated. 

B. Install joists bearing on supporting frame, level, straight, and plumb; adjust to final 
position, brace, and reinforce. Fasten joists to both flanges of joist track. 

1. Install joists over supporting frame with a minimum end bearing of 1-1/2 inches (38 
mm), unless indicated otherwise in Drawings. 
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2. Reinforce ends and bearing points of joists with web stiffeners, end clips, joist
hangers, steel clip angles, or steel-stud sections.

C. Space joists not more than 2 inches (51 mm) from abutting walls, and as follows:

1. Joist Spacing: 16 inches (406 mm), unless indicated otherwise on Drawings.

D. Frame openings with built-up joist headers, consisting of joist and joist track or another
combination of connected joists if indicated.

E. Install bridging at intervals indicated. Fasten bridging at each joist intersection as follows:

1. Joist-Track Solid Bridging: Joist-track solid blocking of width and thickness
indicated, secured to joist webs.

2. Combination Bridging: Combination of flat, taut, steel sheet straps of width and
thickness indicated and joist-track solid blocking of width and thickness indicated.
Fasten flat straps to bottom flange of joists and secure solid blocking to joist webs.

F. Secure joists to load-bearing interior walls to prevent lateral movement of bottom flange.

G. Install miscellaneous joist framing and connections, including web stiffeners, closure
pieces, clip angles, continuous angles, hold-down angles, anchors, and fasteners, to
provide a complete and stable joist-framing assembly.

3.6 ERECTION TOLERANCES 

A. Install cold-formed steel framing level, plumb, and true to line to a maximum allowable
tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

1. Space individual framing members no more than plus or minus 1/8 inch (3 mm)
from plan location. Cumulative error shall not exceed minimum fastening
requirements of sheathing or other finishing materials.

3.7 FIELD QUALITY CONTROL 

A. Testing: Engage a qualified independent testing and inspecting agency to perform field
tests and inspections and prepare test reports.

B. Field and shop welds will be subject to testing and inspecting.

C. Testing agency will report test results promptly and in writing to Contractor and Engineer.

D. Cold-formed steel framing will be considered defective if it does not pass tests and
inspections.

E. Additional testing and inspecting, at Contractor's expense, will be performed to
determine compliance of replaced or additional work with specified requirements.
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3.8 REPAIRS AND PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated 
and installed cold-formed steel framing with galvanized repair paint according to 
ASTM A780/A780M and manufacturer's written instructions. 

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 
and Installer, that ensure that cold-formed steel framing is without damage or 
deterioration at time of Substantial Completion. 

END OF SECTION 054000 
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SECTION 055000 

METAL FABRICATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:
1. Stainless steel countertop.
2. Stainless steel range counters, fixed and removeable.
3. Exterior light mounting plates.
4. Steel framing and supports for countertops.
5. Steel framing and supports for mechanical and electrical equipment.
6. Steel framing and supports for applications where framing and supports are not

specified in other Sections.
7. Loose bearing and leveling plates for applications where they are not specified in

other Sections.

B. Products furnished, but not installed, under this Section include the following:

1. Loose steel lintels.
2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts

indicated to be cast into concrete or built into unit masonry.
3. Steel weld plates and angles for casting into concrete for applications where they

are not specified in other Sections.

C. Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for installing anchor bolts, steel pipe
sleeves, slotted-channel inserts, wedge-type inserts, and other items cast into
concrete.

2. Section 051200 "Structural Steel Framing."
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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 metal fabrications that are anchored to or that receive other 
work. Furnish setting drawings, templates, and directions for installing anchorages, 
including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that 
are to be embedded in concrete or masonry. Deliver such items to Project site in time 
for installation. 

1.4 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Nonslip aggregates and nonslip-aggregate surface finishes. 
2. Paint products. 
3. Grout. 

B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, 
sections, and details of metal fabrications and their connections. Show anchorage and 
accessory items. Provide Shop Drawings for the following: 
1. Steel framing and supports for countertops. 
2. Steel framing and supports for mechanical and electrical equipment. 
3. Steel framing and supports for applications where framing and supports are not 

specified in other Sections. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For professional engineer. 

B. Welding certificates. 

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop 
primers, certifying that shop primers are compatible with topcoats. 

D. Research/Evaluation Reports: For post-installed anchors, from ICC-ES. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to 
AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
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1.7 FIELD CONDITIONS 

A. Field Measurements: Verify actual locations of walls and other construction contiguous 
with metal fabrications by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes acting on exterior metal fabrications by preventing buckling, 
opening of joints, overstressing of components, failure of connections, and other 
detrimental effects. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

2.2 METALS 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise 
indicated. For metal fabrications exposed to view in the completed Work, provide 
materials without seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M. 

C. Stainless-Steel Sheet, Strip, and Plate: ASTM A 240/A 240M or ASTM A 666, Type 304. 

D. Stainless-Steel Bars and Shapes: ASTM A 276, Type 316L. 

E. Steel Tubing: ASTM A 500/A 500M, cold-formed steel tubing. 

F. Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise 
indicated. 

G. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with 
MFMA-4. 

1. Size of Channels: As indicated. 
2. Material: Galvanized steel, ASTM A 653/A 653M, structural steel, Grade 33 

(Grade 230), with G90 (Z275) coating; 0.079-inch (2-mm) nominal thickness. 

H. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, 
unless otherwise indicated. 

I. Aluminum Plate and Sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6. 

J. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6. 
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K. Aluminum-Alloy Rolled Tread Plate: ASTM B 632/B 632M, Alloy 6061-T6. 

L. Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F. 

M. Bronze Extrusions: ASTM B 455, Alloy UNS No. C38500 (extruded architectural 
bronze). 

N. Bronze Castings: ASTM B 584, Alloy UNS No. C83600 (leaded red brass) or 
No. C84400 (leaded semired brass). 

O. Nickel Silver Extrusions: ASTM B 151/B 151M, Alloy UNS No. C74500. 

P. Nickel Silver Castings: ASTM B 584, Alloy UNS No. C97600 (20 percent leaded nickel 
bronze). 

2.3 FASTENERS 

A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for 
exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or 
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at exterior walls. Select fasteners for 
type, grade, and class required. 

1. Provide stainless-steel fasteners for fastening aluminum. 
2. Provide stainless-steel fasteners for fastening stainless steel. 
3. Provide stainless-steel fasteners for fastening nickel silver. 
4. Provide bronze fasteners for fastening bronze. 

B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A 
(ASTM F 568M, Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, 
where indicated, flat washers. 

C. Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts, 
ASTM F 593 (ASTM F 738M); with hex nuts, ASTM F 594 (ASTM F 836M); and, where 
indicated, flat washers; Alloy Group 1 (A1). 

D. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563 
(ASTM A 563M); and, where indicated, flat washers. 

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item 
being fastened is indicated to be galvanized. 

E. Anchors, General: Anchors capable of sustaining, without failure, a load equal to six 
times the load imposed when installed in unit masonry and four times the load imposed 
when installed in concrete, as determined by testing according to ASTM E 488/E 488M, 
conducted by a qualified independent testing agency. 

F. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise 
indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or 
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ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip 
galvanized per ASTM F 2329. 

G. Post-Installed Anchors: chemical anchors.
1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy

Group 1 (A1) stainless-steel bolts, ASTM F 593 (ASTM F 738M), and nuts,
ASTM F 594 (ASTM F 836M).

2.4 MISCELLANEOUS MATERIALS 

A. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.

B. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated
metal and compatible with finish paint systems indicated.

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20
and compatible with paints specified to be used over it.

D. Bituminous Paint: Cold-applied asphalt emulsion complying with 
ASTM D 1187/D 1187M.

E. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107/C 1107M. Provide grout specifically
recommended by manufacturer for interior and exterior applications.

2.5 FABRICATION, GENERAL 

A. Shop Assembly: Preassemble items in the shop to greatest extent possible.
Disassemble units only as necessary for shipping and handling limitations. Use
connections that maintain structural value of joined pieces. Clearly mark units for
reassembly and coordinated installation.

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a
radius of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or
rough areas on exposed surfaces.

C. Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

D. Form exposed work with accurate angles and surfaces and straight edges.

E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
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4. At exposed connections, finish exposed welds and surfaces smooth and blended 
so no roughness shows after finishing and contour of welded surface matches that 
of adjacent surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed 
fasteners or welds where possible. Where exposed fasteners are required, use Phillips 
flat-head (countersunk) fasteners unless otherwise indicated. Locate joints where least 
conspicuous. 

G. Fabricate seams and other connections that are exposed to weather in a manner to 
exclude water. Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, 
screws, and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space 
anchoring devices to secure metal fabrications rigidly in place and to support indicated 
loads. 

J. Where units are indicated to be cast into concrete or built into masonry, equip with 
integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a 
minimum 6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 inches 
(200 mm) from ends and corners of units and 24 inches (600 mm) o.c., unless otherwise 
indicated. 

2.6 STAINLESS STEEL COUNTERTOPS 

A. General:  Provide custom fabricated countertop where indicated on Drawings. Entire 
counter, including splash and edge turndowns to be seamless, flush, integral welded and 
ground smooth. 

B. Fabricate with Premium NSF Approved 14 GA Type 304 18-8 Stainless Steel. 

C. Fully back with Marine Grade MDF. 

D. Splash and Edge conditions as indicated per plan. 

E. Coordinate with Section 064116 “Plastic-laminate-clad Architectural Cabinets” for fit and 
overall counter height (including no-drip edge condition) to be 33-1/2 inches maximum 
over finish floor. Knee clearance at accessible portions of cabinetry shall  maintain 27-
1/2 inches clearance above finished floor. 

2.7 STAINLESS STEEL RANGE COUNTERS 

A. General:  Provide custom fabricated counter where indicated on Drawings. Entire 
counter to be seamless, flush, integral welded and ground smooth. 

B. Fabricate with Premium NSF Approved 14 GA Type 316 18-8 Stainless Steel. 
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C. Fully back with Marine Grade BB Plywood between stiffeners, 3/4-inch minimum 
thickness, laminate with exterior rated glue. 

D. Front, back, end and stiffener conditions as indicated on Drawings. 

E. Coordinate with Shade Structure fabrication – field measure distance between steel 
studs at each bay and fabricate accordingly for bind-proof fit. Allow 1/4-inch gap between 
end of counter and steel shade structure column. Individually mark each counter with 
permanent stenciled paint indicating range, structural bay it is fabricated to fit, and arrow 
indicating north orientation. 

F. Fabricate clips per Drawings for positive attachment to substrate HSS tube. 

2.8 EXTERIOR LIGHT MOUNTING PLATE 

A. General:  Provide custom fabricated light mounting plate as indicated on Drawings. 

B. Fabricate with 11 GA 316 18-8 Stainless Steel as indicated on Drawings. Acid-wash 
finish to receive High-Performance Coating per Section 099600. 

2.9 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Provide steel framing and supports not specified in other Sections as needed 
to complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless 
otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary 
to receive adjacent construction. 

1. Fabricate units from slotted channel framing where indicated. 
2. Furnish inserts for units installed after concrete is placed. 

C. Galvanize miscellaneous framing and supports where indicated. 

D. Prime miscellaneous framing and supports with zinc-rich primer where indicated. 

2.10 MISCELLANEOUS STEEL TRIM 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles 
shown with continuously welded joints and smooth exposed edges. Miter corners and 
use concealed field splices where possible. 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and 
installation with other work. 

1. Provide with integrally welded steel strap anchors for embedding in concrete or 
masonry construction. 
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C. Galvanize and prime exterior miscellaneous steel trim. 

D. Prime exterior miscellaneous steel trim with zinc-rich primer. 

2.11 LOOSE BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete 
construction. Drill plates to receive anchor bolts and for grouting. 

B. Galvanize plates. 

C. Prime plates with zinc-rich primer. 

D. Prime per Section 051213 “Architecturally Exposed Structural Steel” and finish per 
Section 099600 “High-Performance Coatings” where structures indicated “AESS” on 
Drawings. 

2.12 STEEL WELD PLATES AND ANGLES 

A. Provide steel weld plates and angles not specified in other Sections, for items supported 
from concrete construction as needed to complete the Work. Provide each unit with no 
fewer than two integrally welded steel strap anchors for embedding in concrete. 

2.13 FINISHES, GENERAL 

A. Finish metal fabrications after assembly. 

B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend 
into surrounding surface. 

2.14 STEEL AND IRON FINISHES 

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M 
for steel and iron hardware and with ASTM A 123/A 123M for other steel and iron 
products. 

1. Do not quench or apply post galvanizing treatments that might interfere with paint 
adhesion. 

B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean 
railings of grease, dirt, oil, flux, and other foreign matter, and treat with metallic 
phosphate process. 

C. Shop prime iron and steel items not indicated to be galvanized unless they are to be 
embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise 
indicated. 
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1. Shop prime with zinc-rich primer.

D. Preparation for Shop Priming: Prepare surfaces to comply with requirements indicated
below:

1. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
2. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3,

"Commercial Blast Cleaning."
3. Items Indicated to Receive Primers Specified in Section 099600 "High-

Performance Coatings": SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
4. Other Items: SSPC-SP 3, "Power Tool Cleaning."

E. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application
Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

F. Prime per Section 051213 “Architecturally Exposed Structural Steel” and finish per
Section 099600 “High-Performance Coatings” where structures indicated “AESS” on
Drawings.

2.15 ALUMINUM FINISHES 

A. As-Fabricated Finish: AA-M12.

B. Clear Anodic Finish: AAMA 611, Class I, AA-M12C22A41.

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal fabrications. Set metal fabrications accurately in location, alignment, and elevation;
with edges and surfaces level, plumb, true, and free of rack; and measured from
established lines and levels.

B. Fit exposed connections accurately together to form hairline joints. Weld connections
that are not to be left as exposed joints but cannot be shop welded because of shipping
size limitations. Do not weld, cut, or abrade surfaces of exterior units that have been hot-
dip galvanized after fabrication and are for bolted or screwed field connections.

C. Field Welding: Comply with the following requirements:

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.
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4. At exposed connections, finish exposed welds and surfaces smooth and blended 
so no roughness shows after finishing and contour of welded surface matches that 
of adjacent surface. 

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where 
metal fabrications are required to be fastened to in-place construction. Provide threaded 
fasteners for use with concrete and masonry inserts, toggle bolts, through bolts, lag 
screws, wood screws, and other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete, masonry, or similar construction. 

F. Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with 
grout, concrete, masonry, wood, or dissimilar metals with the following: 

1. Cast Aluminum: Heavy coat of bituminous paint. 
2. Extruded Aluminum: Two coats of clear lacquer. 

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Install framing and supports to comply with requirements of items being 
supported, including manufacturers' written instructions and requirements indicated on 
Shop Drawings. 

B. Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure 
girders with anchor bolts embedded in grouted masonry or concrete or with bolts through 
top plates of pipe columns. 

1. Where grout space under bearing plates is indicated for girders supported on 
concrete or masonry, install as specified in "Installing Bearing and Leveling Plates" 
Article. 

C. Install pipe columns on concrete footings with grouted baseplates. Position and grout 
column baseplates as specified in "Installing Bearing and Leveling Plates" Article. 

1. Grout baseplates of columns supporting steel girders after girders are installed and 
leveled. 

3.3 INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen 
to improve bond to surfaces. Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing 
members have been positioned and plumbed, tighten anchor bolts. Do not remove 
wedges or shims but, if protruding, cut off flush with edge of bearing plate before packing 
with nonshrink grout. Pack grout solidly between bearing surfaces and plates to ensure 
that no voids remain. 
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3.4 ADJUSTING AND CLEANING 

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas. Paint uncoated and abraded areas with the same material as used for
shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

B. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint are specified in Section 099113 "Exterior Painting."

C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and
repair galvanizing to comply with ASTM A 780/A 780M.

END OF SECTION 055000 
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SECTION 061000 

ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 
2. Wood blocking and nailers. 
3. Wood furring and grounds. 
4. Wood sleepers. 
5. Plywood backing panels. 

B. Related Requirements: 
1. Section 061600 "Sheathing" for sheathing and subflooring. 

1.3 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least 
dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) size or greater but less 
than 5 inches nominal (114 mm actual) size in least dimension. 

C. Exposed Framing: Framing not concealed by other construction. 

D. OSB: Oriented strand board. 

E. Timber: Lumber of 5 inches nominal (114 mm actual) size or greater in least dimension. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate 
component materials and dimensions and include construction and application details. 
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1. Include data for wood-preservative treatment from chemical treatment
manufacturer and certification by treating plant that treated materials comply with
requirements. Indicate type of preservative used and net amount of preservative
retained.

2. Include data for fire-retardant treatment from chemical treatment manufacturer and
certification by treating plant that treated materials comply with requirements.
Include physical properties of treated materials based on testing by a qualified
independent testing agency.

3. For fire-retardant treatments, include physical properties of treated lumber both
before and after exposure to elevated temperatures, based on testing by a
qualified independent testing agency according to ASTM D 5664.

4. For products receiving a waterborne treatment, include statement that moisture
content of treated materials was reduced to levels specified before shipment to
Project site.

1.5 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For dimension lumber specified to comply with minimum allowable
unit stresses. Indicate species and grade selected for each use and design values
approved by the ALSC Board of Review.

B. Evaluation Reports: For the following, from ICC-ES:
1. Power-driven fasteners.
2. Post-installed anchors.
3. Metal framing anchors.

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for
fire-retardant treated material, an inspection agency acceptable to authorities having
jurisdiction that periodically performs inspections to verify that the material bearing the
classification marking is representative of the material tested.

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air
circulation. Protect wood products from weather by covering with waterproof sheeting,
securely anchored. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading
agency is indicated, comply with the applicable rules of any rules-writing agency certified
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by the ALSC Board of Review. Grade lumber by an agency certified by the ALSC Board 
of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, mark grade 

stamp on end or back of each piece. 
3. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber: 19 percent unless otherwise indicated. 

2.2 DIMENSION LUMBER FRAMING 

A. Joists, Rafters, and Other Framing Not Listed Above: Minimum grade as indicated on 
Drawings. 

1. Species: 

a. Hem-fir (north); NLGA. 
b. Southern pine; SPIB. 
c. Douglas fir-larch; WCLIB or WWPA. 

B. Exposed Framing Indicated to Receive a Stained or Natural Finish: Hand-select material 
for uniformity of appearance and freedom from characteristics, on exposed surfaces and 
edges, that would impair finish appearance, including decay, honeycomb, knot-holes, 
shake, splits, torn grain, and wane. 

1. Species and Grade: As indicated above for load-bearing construction of same 
type. 

2.3 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment 
of other construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Rooftop equipment bases and support curbs. 
4. Cants. 
5. Furring. 
6. Grounds. 
7. Utility shelving. 

B. Dimension Lumber Items: Minimum grade as indicated on Drawings. grade lumber of 
any of the following species: 

1. Hem-fir (north); NLGA. 
2. Mixed southern pine or southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
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4. Hem-fir; WCLIB or WWPA.
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.

C. Concealed Boards: 19 percent maximum moisture content and any of the following
species and grades:

1. Mixed southern pine or southern pine; No. 2 grade; SPIB.
2. Hem-fir or hem-fir (north); Construction or No. 2 Common grade; NLGA, WCLIB,

or WWPA.
3. Spruce-pine-fir (south) or spruce-pine-fir; Construction or No. 2 Common grade;

NeLMA, NLGA, WCLIB, or WWPA.

D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade
lumber of any species may be used provided that it is cut and selected to eliminate
defects that will interfere with its attachment and purpose.

E. For blocking and nailers used for attachment of other construction, select and cut lumber
to eliminate knots and other defects that will interfere with attachment of other work.

F. For furring strips for installing plywood or hardboard paneling, select boards with no knots
capable of producing bent-over nails and damage to paneling.

2.4 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels: Plywood, DOC PS 1, Exterior, A-C, fire-retardant treated, in
thickness indicated or, if not indicated, not less than 3/4-inch (19-mm) nominal thickness.

2.5 FASTENERS 

A. General: Fasteners shall be of size and type indicated and shall comply with
requirements specified in this article for material and manufacture.

1. Where rough carpentry is exposed to weather, in ground contact, pressure-
preservative treated, or in area of high relative humidity, provide fasteners of
Type 304 stainless steel.

B. Nails, Brads, and Staples: ASTM F 1667.

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to
authorities having jurisdiction, based on ICC-ES AC70.

D. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to
authorities having jurisdiction, based on ICC-ES AC01, ICC-ES AC58, ICC-ES AC193,
or ICC-ES AC308 as appropriate for the substrate.
1. Material: Stainless steel with bolts and nuts complying with ASTM F 593 and

ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Grade A1 or
A4).
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2.6 METAL FRAMING ANCHORS 

A. Allowable design loads, as published by manufacturer, shall meet or exceed those 
indicated on Drawings. Manufacturer's published values shall be determined from 
empirical data or by rational engineering analysis and demonstrated by comprehensive 
testing performed by a qualified independent testing agency. Framing anchors shall be 
punched for fasteners adequate to withstand same loads as framing anchors. 

B. Stainless-Steel Sheet: ASTM A 666, Type 316. 

1. Use for exterior locations and where indicated. 

2.7 MISCELLANEOUS MATERIALS 

A. Adhesives for Gluing to Concrete or Masonry: Formulation complying with ASTM D 3498 
that is approved for use indicated by adhesive manufacturer. 

B. Water-Repellent Preservative: NWWDA-tested and -accepted formulation containing 3-
iodo-2-propynyl butyl carbamate, combined with an insecticide containing chloropyrifos 
as its active ingredient. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood 
Frame Construction," unless otherwise indicated. 

B. Framing with Engineered Wood Products: Install engineered wood products to comply 
with manufacturer's written instructions. 

C. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, 
and fitted. Fit rough carpentry accurately to other construction. Locate furring, nailers, 
blocking, grounds, and similar supports to comply with requirements for attaching other 
construction. 

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels. Install fire-retardant-treated plywood backing panels with 
classification marking of testing agency exposed to view. 

E. Install shear wall panels to comply with manufacturer's written instructions. 

F. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole. 

G. Install sill sealer gasket to form continuous seal between sill plates and foundation walls. 

H. Do not splice structural members between supports unless otherwise indicated. 
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I. Provide blocking and framing as indicated and as required to support facing materials,
fixtures, specialty items, and trim.

1. Provide metal clips for fastening gypsum board or lath at corners and intersections
where framing or blocking does not provide a surface for fastening edges of
panels. Space clips not more than 16 inches (406 mm) o.c.

J. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as
indicated and as follows:

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more
than 96 inches (2438 mm) o.c. with solid wood blocking or noncombustible
materials accurately fitted to close furred spaces.

2. Fire block concealed spaces of wood-framed walls and partitions at each floor
level, at ceiling line of top story, and at not more than 96 inches (2438 mm) o.c.
Where fire blocking is not inherent in framing system used, provide closely fitted
solid wood blocks of same width as framing members and 2-inch nominal (38-mm
actual) thickness.

3. Fire block concealed spaces between floor sleepers with same material as
sleepers to limit concealed spaces to not more than 100 sq. ft. (9.3 sq. m) and to
solidly fill space below partitions.

K. Sort and select lumber so that natural characteristics do not interfere with installation or
with fastening other materials to lumber. Do not use materials with defects that interfere
with function of member or pieces that are too small to use with minimum number of
joints or optimum joint arrangement.

L. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-
treated lumber.

1. Use inorganic boron for items that are continuously protected from liquid water.
2. Use copper naphthenate for items not continuously protected from liquid water.

M. Where wood-preservative-treated lumber is installed adjacent to metal decking, install
continuous flexible flashing separator between wood and metal decking.

N. Securely attach rough carpentry work to substrate by anchoring and fastening as
indicated, complying with the following:

1. Table 2304.9.1, "Fastening Schedule," in California Building Code (CBC).
2. ICC-ES evaluation report for fastener.

O. Use steel common nails unless otherwise indicated. Select fasteners of size that will not
fully penetrate members where opposite side will be exposed to view or will receive finish
materials. Make tight connections between members. Install fasteners without splitting
wood. Drive nails snug but do not countersink nail heads unless otherwise indicated.

P. For exposed work, arrange fasteners in straight rows parallel with edges of members,
with fasteners evenly spaced, and with adjacent rows staggered.
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1. Comply with indicated fastener patterns where applicable. Before fastening, mark 
fastener locations, using a template made of sheet metal, plastic, or cardboard. 

2. Use common nails unless otherwise indicated. Drive nails snug but do not 
countersink nail heads. 

3.2 WOOD BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work. Form to shapes 
indicated and cut as required for true line and level of attached work. Coordinate 
locations with other work involved. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with 
surfaces unless otherwise indicated. 

3.3 WOOD FURRING INSTALLATION 

A. Install level and plumb with closure strips at edges and openings. Shim with wood as 
required for tolerance of finish work. 

3.4 CEILING JOIST AND RAFTER FRAMING INSTALLATION 

A. Ceiling Joists: Install with crown edge up and complying with requirements specified 
above for floor joists. Face nail to ends of parallel rafters. 

B. Rafters: Notch to fit exterior wall plates and use metal framing anchors. Double rafters 
to form headers and trimmers at openings in roof framing, if any, and support with metal 
hangers. Where rafters abut at ridge, place directly opposite each other and nail to ridge 
member or use metal ridge hangers. 

1. At valleys, provide double-valley rafters of size indicated or, if not indicated, of 
same thickness as regular rafters and 2 inches (50 mm) deeper. Bevel ends of 
jack rafters for full bearing against valley rafters. 

2. At hips, provide hip rafter of size indicated or, if not indicated, of same thickness 
as regular rafters and 2 inches (50 mm) deeper. Bevel ends of jack rafters for full 
bearing against hip rafter. 

C. Provide collar beams (ties) as indicated or, if not indicated, provide 1-by-6-inch nominal- 
(19-by-140-mm actual-) size boards between every third pair of rafters, but not more 
than 48 inches (1219 mm) o.c. Locate below ridge member, at third point of rafter span. 
Cut ends to fit roof slope and nail to rafters. 

D. Provide special framing as indicated for eaves, overhangs, dormers, and similar 
conditions if any. 
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3.5 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate 
treatment. Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect rough carpentry from weather. If, despite protection, rough carpentry becomes 
wet enough that moisture content exceeds that specified, apply EPA-registered borate 
treatment. Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 061000 
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SECTION 061600 

SHEATHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wall sheathing. 
2. Roof sheathing. 
3. Parapet sheathing. 
4. Composite nail base insulated roof sheathing. 
5. Subflooring. 
6. Underlayment. 
7. Sheathing joint and penetration treatment. 

B. Related Requirements: 

1. Section 055000 “Metal Fabrications”. 

2. Section 061000 "Rough Carpentry" for plywood backing panels. 
3. Section 072500 "Weather Barriers" for water-resistive barrier applied over wall 

sheathing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate 
component materials and dimensions and include construction and application details. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Evaluation Reports: For the following, from ICC-ES: 

C. Field quality-control reports. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air
circulation. Protect sheathing from weather by covering with waterproof sheeting,
securely anchored. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS 

2.1 WOOD PANEL PRODUCTS 

A. Thickness: As needed to comply with requirements specified, but not less than thickness
indicated.

B. Factory mark panels to indicate compliance with applicable standard.

2.2 WALL SHEATHING 

A. Plywood Sheathing: DOC PS 1, Exterior, Structural I sheathing.

1. Span Rating: Not less than 32/16.
2. Nominal Thickness: Not less than 1/2 inch (13 mm).

2.3 ROOF SHEATHING 

A. Plywood Sheathing: DOC PS 1, Exposure 1 sheathing.

1. Span Rating: Not less than 40/20.
2. Nominal Thickness: Not less than 5/8 inch (16 mm).

2.4 SUBFLOORING AND UNDERLAYMENT 

A. Plywood Combination Subfloor-Underlayment: DOC PS 1, Exterior, Structural I, C-C
Plugged single-floor panels.

1. Span Rating: Not less than 24.
2. Nominal Thickness: Not less than 7/8 inch (22.2 mm).
3. Edge Detail: Square.

2.5 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements
specified in this article for material and manufacture.

1. For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying
with ASTM A153/A153M or of Type 304 stainless steel.
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B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to 
authorities having jurisdiction, based on ICC-ES AC70. 

D. Screws for Fastening Sheathing to Wood Framing: ASTM C1002. 

E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: 
ASTM C954, except with wafer heads and reamer wings, length as recommended by 
screw manufacturer for material being fastened. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too 
small to use with minimum number of joints or optimum joint arrangement. Arrange joints 
so that pieces do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against 
abutting construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building Code. 
2. ICC-ES evaluation report for fastener. 

D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not 
fully penetrate members where opposite side will be exposed to view or will receive finish 
materials. Make tight connections. Install fasteners without splitting wood. 

E. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation 
so these materials are installed in sequence and manner that prevent exterior moisture 
from passing through completed assembly. 

F. Do not bridge building expansion joints; cut and space edges of panels to match spacing 
of structural support elements. 

G. Coordinate sheathing installation with installation of materials installed over sheathing 
so sheathing is not exposed to precipitation or left exposed at end of the workday when 
rain is forecast. 

3.2 WOOD STRUCTURAL PANEL INSTALLATION 

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered 
Wood Construction Guide," for types of structural-use panels and applications indicated. 

B. Fastening Methods: Fasten panels as indicated below: 
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1. Combination Subfloor-Underlayment:

a. Glue and nail to wood framing.
b. Screw to cold-formed metal framing.
c. Space panels 1/8 inch (3 mm) apart at edges and ends.

2. Wall and Roof Sheathing:
a. Screw to cold-formed metal framing.
b. Space panels 1/8 inch (3 mm) apart at edges and ends.

END OF SECTION 061600 
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SECTION 064113 

WOOD-VENEER-FACED ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wood-veneer-faced architectural cabinets. 
2. Wood furring, blocking, shims, and hanging strips for installing architectural 

cabinets that are not concealed within other construction. 
3. Shop finishing of architectural cabinets. 

B. Related Requirements: 

1. Section 061000 "Rough Carpentry" for wood furring, blocking, shims, and hanging 
strips required for installing cabinets that are concealed within other construction 
before cabinet installation. 

2. Section 064116 “Plastic-Laminate-Clad Architectural Cabinetry” for cabinetry at 
the Clubhouse. 

1.3 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 
related units of Work specified in other Sections to support loads imposed by installed 
and fully loaded cabinets. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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B. Sustainable Design Submittals:

1. Product Data: For recycled content, indicating postconsumer and preconsumer
recycled content and cost.

2. Product Certificates: For regional materials, indicating location of material
manufacturer and point of extraction, harvest, or recovery for each raw material.
Include distance to Project and cost for each regional material.

3. Chain-of-Custody Certificates: For certified wood products. Include statement of
costs.

4. Product Data: For adhesives, indicating that product contains no urea
formaldehyde.

5. Product Data: For composite wood products, indicating that product contains no
urea formaldehyde.

C. Shop Drawings: For architectural cabinets.

1. Include plans, elevations, sections, and attachment details.
2. Show large-scale details.
3. Show locations and sizes of furring, blocking, and hanging strips, including

concealed blocking and reinforcement specified in other Sections.
4. Show locations and sizes of cutouts and holes for items installed in architectural

cabinets.
5. Show veneer leaves with dimensions, grain direction, exposed face, and

identification numbers indicating the flitch and sequence within the flitch for each
leaf.

6. Apply WI Certified Compliance Program label to Shop Drawings.

D. Samples: For each exposed product and for each color and finish specified, in
manufacturer's standard size.

E. Samples for Initial Selection: For each type of exposed finish.

F. Samples for Verification: For the following:
1. Lumber and Panel Products with Shop-Applied Opaque Finish: 5 inches (125 mm)

wide by 12 inches (300 mm) long for lumber and 8 by 10 inches (200 by 250 mm)
for panels, for each finish system and color.

a. Finish one-half of exposed surface.

2. Thermoset Decorative Panels: 8 by 10 inches (200 by 250 mm), for each color,
pattern, and surface finish.

a. Provide edge banding on one edge.

3. Corner Pieces:

a. Cabinet-front frame joints between stiles and rails and at exposed end
pieces, 18 inches (450 mm) high by 18 inches (450 mm) wide by 6 inches
(150 mm) deep.

b. Miter joints for standing trim.
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4. Exposed Cabinet Hardware and Accessories: One full-size unit for each type and 
finish. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer and Installer. 

B. Product Certificates: For the following: 

1. Composite wood products. 
2. Thermoset decorative panels. 
3. Adhesives. 

1.7 CLOSEOUT SUBMITTALS 

A. Quality Standard Compliance Certificates: WI Certified Compliance Program certificates. 

1.8 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: Employs skilled workers who custom fabricate products 
similar to those required for this Project and whose products have a record of successful 
in-service performance. 

1. Manufacturer's Certification: Licensed participant in WI's Certified Compliance 
Program. 

B. Installer Qualifications: Licensed participant in WI's Certified Compliance Program. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver cabinets until painting and similar finish operations that might damage 
architectural cabinets have been completed in installation areas. Store cabinets in 
installation areas or in areas where environmental conditions comply with requirements 
specified in "Field Conditions" Article. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, 
wet-work is complete, and HVAC system is operating and maintaining temperature and 
relative humidity at levels planned for building occupants during the remainder of the 
construction period. 

B. Field Measurements: Where cabinets are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings. Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 
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1. Locate concealed framing, blocking, and reinforcements that support cabinets by
field measurements before being enclosed/concealed by construction, and
indicate measurements on Shop Drawings.

C. Established Dimensions: Where cabinets are indicated to fit to other construction,
establish dimensions for areas where cabinets are to fit. Provide allowance for trimming
at site, and coordinate construction to ensure that actual dimensions correspond to
established dimensions.

PART 2 - PRODUCTS 

2.1 CABINETS, GENERAL 

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork
Standards for grades of architectural cabinets indicated for construction, finishes,
installation, and other requirements.

1. Provide labels and certificates from WI certification program indicating that
woodwork and installation complies with requirements of grades specified.

2. The Contract Documents contain requirements that are more stringent than the
referenced woodwork quality standard. Comply with requirements of Contract
Documents in addition to those of the referenced quality standard.

2.2 WOOD CABINETS FOR OPAQUE FINISH 

A. Architectural Woodwork Standards Grade:Custom.

B. Regional Materials: Wood products shall be manufactured within 500 miles (800 km) of
Project site from materials that have been extracted, harvested, or recovered, as well as
manufactured, within 500 miles (800 km) of Project site.

C. Regional Materials: Wood products shall be manufactured within 500 miles (800 km) of
Project site.

D. Certified Wood: Wood products shall be certified as "FSC Pure"[ or "FSC Mixed Credit"]
according to FSC STD-01-001 and FSC STD-40-004.

E. Type of Construction: Face frame. Match cabinets style in existing room.

F. Door and Drawer-Front Style: Flush inset. Match cabinets style in existing room.

G. Species for Exposed Lumber Surfaces: Any closed-grain hardwood.

H. Panel Product for Exposed Surfaces: MDF.

I. Semiexposed Surfaces:
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1. Surfaces Other Than Drawer Bodies: Match materials indicated for exposed 
surfaces. 

a. Edges of Thermoset Decorative Panel Shelves: PVC or polyester edge 
banding. 

2. Drawer Sides and Backs: Solid-hardwood lumber. 
3. Drawer Bottoms: Hardwood plywood. 

J. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting 
screws from interior of body. 

1. Join subfronts, backs, and sides with glued rabbeted joints supplemented by 
mechanical fasteners. 

2.3 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality 
standard for each type of architectural cabinet and quality grade specified unless 
otherwise indicated. 

1. Do not use plain-sawn softwood lumber with exposed, flat surfaces more than 3 
inches (75 mm) wide. 

2. Wood Moisture Content: 5 to 10 percent. 

B. Composite Wood Products: Products shall be made without urea formaldehyde. 

C. Composite Wood Products: Products shall comply with the testing and product 
requirements of the California Department of Public Health's "Standard Method for the 
Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources 
Using Environmental Chambers." 

1. MDF: ANSI A208.2, Grade 130. 
2. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue. 

3. Softwood Plywood: DOC PS 1, medium-density overlay. 
4. Veneer-Faced Panel Products (Hardwood Plywood): HPVA HP-1. 

2.4 CABINET HARDWARE AND ACCESSORIES 

A. General: Provide cabinet hardware and accessory materials associated with 
architectural cabinets. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Accuride International. 
b. Blum, Julius & Co., Inc. 
c. Knape & Vogt Manufacturing Company. 
d. Rockford Process Control, LLC. 
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B. Butt Hinges: 2-3/4-inch (70-mm), five-knuckle steel hinges made from 0.095-inch- (2.4-
mm-) thick metal, and as follows:

1. Semiconcealed Hinges for Flush Doors: ANSI/BHMA A156.9, B01361.
2. Semiconcealed Hinges for Overlay Doors: ANSI/BHMA A156.9, B01521.

a. Rockford Process Control, LLC Model 851, brushed stainless steel, or
approved equal.

C. Back-Mounted Pulls: ANSI/BHMA A156.9, B02011.

D. Wire Pulls: Back mounted, solid metal, 5 inches (127 mm) long, 2-1/2 inches (63.5 mm)
deep, and 5/16 inch (8 mm) in diameter.

E. Catches: Magnetic catches, ANSI/BHMA A156.9, B03141.

F. Adjustable Shelf Standards and Supports: ANSI/BHMA A156.9, B04102; with shelf
brackets, B04112.

G. Shelf Rests: ANSI/BHMA A156.9, B04013; metal.

H. Drawer Slides: ANSI/BHMA A156.9.

1. Grade 1 and Grade 2: Side mounted and extending under bottom edge of drawer.

a. Type: Full extension.
b. Material: Epoxy-coated steel with polymer rollers.

2. Grade 1HD-100 and Grade 1HD-200: Side mounted; full-extension type; zinc-
plated-steel, ball-bearing slides.

3. For drawers not more than 3 inches (75 mm) high and not more than 24 inches
(600 mm) wide, provide Grade 1.

4. For drawers more than 3 inches (75 mm) high, but not more than 6 inches (150
mm) high and not more than 24 inches (600 mm) wide, provide Grade 1HD-100.

5. For drawers more than 6 inches (150 mm) high or more than 24 inches (600 mm)
wide, provide Grade 1HD-200.

I. Door Locks: ANSI/BHMA A156.11, E07121.

J. Door and Drawer Silencers: ANSI/BHMA A156.16, L03011.

K. Grommets for Cable Passage: 2-inch (51-mm) OD, molded-plastic grommets and
matching plastic caps with slot for wire passage.

1. Color: Black.

L. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with
ANSI/BHMA A156.18 for BHMA finish number indicated.
1. Satin Stainless Steel: ANSI/BHMA 630.

M. For concealed hardware, provide manufacturer's standard finish that complies with
product class requirements in ANSI/BHMA A156.9.
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2.5 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln-dried 
to less than 15 percent moisture content. 

B. Anchors: Select material, type, size, and finish required for each substrate for secure 
anchorage. Provide metal expansion sleeves or expansion bolts for post-installed 
anchors. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face 
of exterior walls and at floors. 

C. Adhesives: Do not use adhesives that contain urea formaldehyde. 

2.6 FABRICATION 

A. Fabricate architectural cabinets to dimensions, profiles, and details indicated. Ease 
edges and corners to 1/16-inch (1.5-mm) radius unless otherwise indicated. 

B. Complete fabrication, including assembly and hardware application, to maximum extent 
possible before shipment to Project site. Disassemble components only as necessary 
for shipment and installation. Where necessary for fitting at site, provide ample allowance 
for scribing, trimming, and fitting. 

1. Notify Engineer seven days in advance of the dates and times architectural cabinet 
fabrication will be complete. 

2. Trial fit assemblies at manufacturer's shop that cannot be shipped completely 
assembled. Install dowels, screws, bolted connectors, and other fastening devices 
that can be removed after trial fitting. Verify that various parts fit as intended and 
check measurements of assemblies against field measurements before 
disassembling for shipment. 

C. Shop-cut openings to maximum extent possible to receive hardware, appliances, 
electrical work, and similar items. Locate openings accurately and use templates or 
roughing-in diagrams to produce accurately sized and shaped openings. Sand edges of 
cutouts to remove splinters and burrs. 

2.7 SHOP FINISHING 

A. General: Finish architectural cabinets at manufacturer's shop as specified in this Section. 
Defer only final touchup, cleaning, and polishing until after installation. 

B. Shop Priming: Shop apply the prime coat including backpriming, if any, for items 
specified to be field finished. See Section 099123 "Interior Painting" for material and 
application requirements. 

C. Preparation for Finishing: Comply with referenced quality standard for sanding, filling 
countersunk fasteners, sealing concealed surfaces, and similar preparations for finishing 
architectural cabinets, as applicable to each unit of work. 
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1. Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to
concealed surfaces of cabinets.

D. Opaque Finish:

1. Architectural Woodwork Standards Grade: Same as item to be finished.
2. Finish: System - 4, water-based latex acrylic.
3. Color: As selected by Engineer from manufacturer's full range.
4. Sheen: Satin, 31-45 gloss units measured on 60-degree gloss meter per

ASTM D523.

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition cabinets to humidity conditions in installation areas for not
less than 72 hours.

3.2 INSTALLATION 

A. Architectural Woodwork Standards Grade: Install cabinets to comply with quality
standard grade of item to be installed.

B. Assemble cabinets and complete fabrication at Project site to extent that it was not
completed in the shop.

C. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure
with countersunk, concealed fasteners and blind nailing. Use fine finishing nails[ or
finishing screws] for exposed fastening, countersunk and filled flush with cabinet surface.

1. For shop-finished items, use filler matching finish of items being installed.

D. Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches (3
mm in 2400 mm)using concealed shims.

1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair
damaged finish at cuts.

2. Install cabinets without distortion so doors and drawers fit openings and are
accurately aligned. Adjust hardware to center doors and drawers in openings and
to provide unencumbered operation. Complete installation of hardware and
accessory items as indicated.

3. Maintain veneer sequence matching of cabinets with transparent finish.
4. Fasten wall cabinets through back, near top and bottom, and at ends not more

than 16 inches (400 mm) o.c. with No. 10 wafer-head screws sized for not less
than 1-1/2-inch (38-mm) penetration into wood framing, blocking, or hanging strips,
No. 10 wafer-head sheet metal screws through metal backing or metal framing
behind wall finish or toggle bolts through metal backing or metal framing behind
wall finish.
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E. Shop Finishes: Touch up finishing after installation of architectural cabinets. Fill nail 
holes with matching filler. 

1. Apply specified finish coats, including stains and paste fillers if any, to exposed 
surfaces where only sealer/prime coats are shop applied. 

3.3 FIELD QUALITY CONTROL 

A. Inspections: Provide inspection of installed Work through WI's Certified Compliance 
Program certifying that woodwork, including installation, complies with requirements of 
the Architectural Woodwork Standards for the specified grade. 

1. Inspection entity shall prepare and submit report of inspection. 

3.4 ADJUSTING AND CLEANING 

A. Repair damaged and defective cabinets, where possible, to eliminate functional and 
visual defects. Where not possible to repair, replace architectural cabinets. Adjust joinery 
for uniform appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean cabinets on exposed and semiexposed surfaces. Touch up finishes to restore 
damaged or soiled areas. 

END OF SECTION 064113 
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SECTION 064116 

PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:

1. Plastic-laminate-clad architectural cabinets.
2. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-

clad architectural cabinets that are not concealed within other construction.

B. Related Requirements:

1. Section 055000 “Metal Fabrications” for stainless steel countertop.

2. Section 061000 "Rough Carpentry" for wood furring, blocking, shims, and hanging
strips required for installing cabinets that are concealed within other construction
before cabinet installation.

1.3 COORDINATION 

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other
related units of Work specified in other Sections to support loads imposed by installed
and fully loaded cabinets.

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site.

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product.

B. Sustainable Design Submittals:
1. Environmental Product Declaration: For each product.
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2. Health Product Declaration: For each product. 
3. Sourcing of Raw Materials: Corporate sustainability report for each manufacturer. 
4. Chain-of-Custody Certificates: For certified wood products. Include statement of 

costs. 
5. Laboratory Test Reports: For adhesives, indicating compliance with requirements 

for low-emitting materials. 
6. Laboratory Test Reports: For composite wood products, indicating compliance 

with requirements for low-emitting materials. 

C. Shop Drawings: 

1. Include plans, elevations, sections, and attachment details. 
2. Show large-scale details. 
3. Show locations and sizes of furring, blocking, and hanging strips, including 

concealed blocking and reinforcement specified in other Sections. 
4. Show locations and sizes of cutouts and holes for items installed in plastic-laminate 

architectural cabinets. 
5. Apply WI Certified Compliance Program label to Shop Drawings. 

D. Samples for Verification: For the following: 

1. Plastic Laminates: 12 by 12 inches (300 by 300 mm), for each type, color, pattern, 
and surface finish required. 

a. Provide one sample applied to core material with specified edge material 
applied to one edge. 

2. Thermoset Decorative Panels: 12 by 12 inches (300 by 300 mm), for each color, 
pattern, and surface finish. 

a. Provide edge banding on one edge. 

3. Corner Pieces: 

a. Cabinet-front frame joints between stiles and rails and at exposed end 
pieces, 18 inches (450 mm) high by 18 inches (450 mm) wide by 6 inches 
(150 mm) deep. 

b. Miter joints for standing trim. 

4. Exposed Cabinet Hardware and Accessories: One full-size unit for each type and 
finish. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For manufacturer and Installer. 

B. Product Certificates: For the following: 
1. Wood composite material. 
2. High-pressure decorative laminate. 
3. Adhesives. 
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C. Evaluation Reports: For fire-retardant-treated materials, from ICC-ES. 

D. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Quality Standard Compliance Certificates: WI Certified Compliance Program certificates. 

1.8 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: Employs skilled workers who custom fabricate products 
similar to those required for this Project and whose products have a record of successful 
in-service performance. 

1. Manufacturer's Certification: Licensed participant in WI's Certified Compliance 
Program. 

B. Installer Qualifications: Licensed participant in WI's Certified Compliance Program. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Do not deliver cabinets until painting and similar finish operations that might damage 
architectural cabinets have been completed in installation areas. Store cabinets in 
installation areas or in areas where environmental conditions comply with requirements 
specified in "Field Conditions" Article. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install cabinets until building is enclosed, 
wet-work is complete, and HVAC system is operating and maintaining temperature and 
relative humidity at levels planned for building occupants during the remainder of the 
construction period. 

B. Field Measurements: Where cabinets are indicated to fit to other construction, verify 
dimensions of other construction by field measurements before fabrication, and indicate 
measurements on Shop Drawings. Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 

1. Locate concealed framing, blocking, and reinforcements that support cabinets by 
field measurements before being enclosed/concealed by construction, and 
indicate measurements on Shop Drawings. 

C. Established Dimensions: Where cabinets are indicated to fit to other construction, 
establish dimensions for areas where cabinets are to fit. Provide allowance for trimming 
at site, and coordinate construction to ensure that actual dimensions correspond to 
established dimensions. 
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PART 2 - PRODUCTS 

2.1 PLASTIC-LAMINATE-CLAD ARCHITECTURAL CABINETS 

A. Quality Standard: Unless otherwise indicated, comply with the Architectural Woodwork 
Standards for grades of cabinets indicated for construction, finishes, installation, and 
other requirements. 

1. Provide labels and certificates from WI certification program indicating that 
woodwork and installation complies with requirements of grades specified. 

2. The Contract Documents may contain requirements that are more stringent than 
the referenced quality standard. Comply with requirements of Contract Documents 
in addition to those of the referenced quality standard. 

B. Architectural Woodwork Standards Grade: Premium. 

C. Regional Materials: Wood products shall be manufactured within 100 miles (160 km) of 
Project site from materials that have been extracted, harvested, or recovered, as well as 
manufactured, within 100 miles (160 km) of Project site. 

D. Certified Wood: Wood products shall be certified as "FSC Pure" or "FSC Mixed Credit" 
according to FSC STD-01-001 and FSC STD-40-004. 

E. Type of Construction: Frameless. 

F. Door and Drawer-Front Style: Flush overlay. 

G. High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, 
as required by quality standard. 

1. As indicated per Interior Finish Schedule on Drawings. 

H. Laminate Cladding for Exposed Surfaces: 

1. Horizontal Surfaces: Grade HGS. 
2. Postformed Surfaces: Grade HGP. 
3. Vertical Surfaces: Grade HGS. 
4. Edges: PVC edge banding, 3.0 mm thick, matching laminate in color, pattern, and 

finish. 
5. Pattern Direction: Vertically for drawer fronts, doors, and fixed panels. 

I. Materials for Semiexposed Surfaces: 

1. Surfaces Other Than Drawer Bodies: High-pressure decorative laminate, 
NEMA LD 3, Grade VGS. 

a. Edges of Plastic-Laminate Shelves: PVC edge banding, 3.0 mm thick, 
matching laminate in color, pattern, and finish. 
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b. For semiexposed backs of panels with exposed plastic-laminate surfaces,
provide surface of high-pressure decorative laminate, NEMA LD 3,
Grade VGS.

2. Drawer Sides and Backs: Solid-hardwood lumber.
3. Drawer Bottoms: Hardwood plywood.

J. Dust Panels: 1/4-inch (6.4-mm) plywood or tempered hardboard above compartments
and drawers unless located directly under tops.

K. Concealed Backs of Panels with Exposed Plastic-Laminate Surfaces: High-pressure
decorative laminate, NEMA LD 3, Grade BKL.

L. Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting
screws from interior of body.

1. Join subfronts, backs, and sides with glued dovetail joints.

M. Colors, Patterns, and Finishes: Provide materials and products that result in colors and
textures of exposed laminate surfaces complying with the following requirements:
1. Match Engineer’s sample.

2.2 WOOD MATERIALS 

A. Wood Products: Provide materials that comply with requirements of referenced quality
standard for each type of architectural cabinet and quality grade specified unless
otherwise indicated.

1. Wood Moisture Content: 5 to 10 percent.

B. Composite Wood and Agrifiber Products: Provide materials that comply with
requirements of referenced quality standard for each type of architectural cabinet and
quality grade specified unless otherwise indicated.

C. Composite Wood Products: Products shall be made using ultra-low-emitting
formaldehyde resins as defined in the California Air Resources Board's "Airborne Toxic
Control Measure to Reduce Formaldehyde Emissions from Composite Wood Products"
or shall be made with no added formaldehyde.

1. Medium-Density Fiberboard (MDF): ANSI A208.2, Grade 130.
2. Particleboard: ANSI A208.1, Grade M-2-Exterior Glue.

3. Softwood Plywood: DOC PS 1, medium-density overlay.

2.3 CABINET HARDWARE AND ACCESSORIES 

A. General: Provide cabinet hardware and accessory materials associated with
architectural cabinets.
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1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Accuride International. 
b. Blum, Julius & Co., Inc. 
c. Knape & Vogt Manufacturing Company. 
d. Rockford Process Control, LLC. 

B. Butt Hinges: 2-3/4-inch (70-mm), five-knuckle steel hinges made from 0.095-inch- (2.4-
mm-) thick metal, and as follows: 

1. Semiconcealed Hinges for Flush Doors: ANSI/BHMA A156.9, B01361. 
2. Semiconcealed Hinges for Overlay Doors: ANSI/BHMA A156.9, B01521. 

C. Back-Mounted Pulls: ANSI/BHMA A156.9, B02011. 

D. Wire Pulls: Back mounted, solid metal, 5 inches (127 mm) long, 2-1/2 inches (63.5 mm) 
deep, and 5/16 inch (8 mm) in diameter. 

E. Catches: Magnetic catches, ANSI/BHMA A156.9, B03141. 

F. Adjustable Shelf Standards and Supports: ANSI/BHMA A156.9, B04071; with shelf 
rests, B04081. 

G. Shelf Rests: ANSI/BHMA A156.9, B04013; two-pin plastic with shelf hold-down clip. 

H. Drawer Slides: ANSI/BHMA A156.9. 

1. Grade 1 and Grade 2: Side mounted and extending under bottom edge of drawer. 

a. Type: Full extension. 
b. Material: Epoxy-coated steel with polymer rollers. 

2. Grade 1HD-100 and Grade 1HD-200: Side mounted; full-extension type; zinc-
plated-steel ball-bearing slides. 

3. For drawers not more than 3 inches (75 mm) high and not more than 24 inches 
(600 mm) wide, provide Grade 1. 

4. For drawers more than 3 inches (75 mm) high, but not more than 6 inches (150 
mm) high and not more than 24 inches (600 mm) wide, provide Grade 1HD-100. 

5. For drawers more than 6 inches (150 mm) high or more than 24 inches (600 mm) 
wide, provide Grade 1HD-200. 

6. For computer keyboard shelves, provide Grade 1HD-100. 
7. For trash bins not more than 20 inches (500 mm) high and 16 inches (400 mm) 

wide, provide Grade 1HD-100. 

I. Door and Drawer Silencers: ANSI/BHMA A156.16, L03011. 

J. Grommets for Cable Passage: 2-inch (51-mm) OD, molded-plastic grommets and 
matching plastic caps with slot for wire passage. 

1. Color: Brown. 
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K. Exposed Hardware Finishes: For exposed hardware, provide finish that complies with
ANSI/BHMA A156.18 for ANSI/BHMA finish number indicated.

1. Dark, Oxidized, Satin Bronze, Oil Rubbed: ANSI/BHMA 613 for bronze base.
2. Satin Stainless Steel: ANSI/BHMA 630.

L. For concealed hardware, provide manufacturer's standard finish that complies with
product class requirements in ANSI/BHMA A156.9.

2.4 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln-dried
to less than 15 percent moisture content.

B. Anchors: Select material, type, size, and finish required for each substrate for secure
anchorage. Provide metal expansion sleeves or expansion bolts for post-installed
anchors. Use nonferrous-metal or hot-dip galvanized anchors and inserts at inside face
of exterior walls and at floors.

C. Adhesives: Use adhesives that meet the testing and product requirements of the
California Department of Public Health's "Standard Method for the Testing and
Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

D. Adhesive for Bonding Plastic Laminate: Urea formaldehyde.

1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for
faces.

2.5 FABRICATION 

A. Fabricate architectural cabinets to dimensions, profiles, and details indicated.

B. Complete fabrication, including assembly and hardware application, to maximum extent
possible before shipment to Project site. Disassemble components only as necessary
for shipment and installation. Where necessary for fitting at site, provide ample allowance
for scribing, trimming, and fitting.

C. Shop-cut openings to maximum extent possible to receive hardware, appliances,
electrical work, and similar items. Locate openings accurately and use templates or
roughing-in diagrams to produce accurately sized and shaped openings. Sand edges of
cutouts to remove splinters and burrs.
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Before installation, condition cabinets to humidity conditions in installation areas for not 
less than 72 hours. 

3.2 INSTALLATION 

A. Architectural Woodwork Standards Grade: Install cabinets to comply with Custom Grade. 

B. Assemble cabinets and complete fabrication at Project site to extent that it was not 
completed in the shop. 

C. Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure 
with wafer-head cabinet installation screws. 

D. Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches (3 
mm in 2400 mm) using concealed shims. 

1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair 
damaged finish at cuts. 

2. Install cabinets without distortion so doors and drawers fit openings and are 
accurately aligned. Adjust hardware to center doors and drawers in openings and 
to provide unencumbered operation. Complete installation of hardware and 
accessory items as indicated. 

3. Fasten wall cabinets through back, near top and bottom, and at ends not more 
than 16 inches (400 mm) o.c. with No. 10 wafer-head screws sized for not less 
than 1-1/2-inch (38-mm) penetration into wood framing, blocking, or hanging strips. 

3.3 FIELD QUALITY CONTROL 

A. Inspections: Provide inspection of installed Work through WI's Certified Compliance 
Program certifying that woodwork, including installation, complies with requirements of 
the Architectural Woodwork Standards for the specified grade. 

1. Inspection entity shall prepare and submit report of inspection. 

3.4 ADJUSTING AND CLEANING 

A. Repair damaged and defective cabinets, where possible, to eliminate functional and 
visual defects. Where not possible to repair, replace architectural cabinets. Adjust joinery 
for uniform appearance. 

B. Clean, lubricate, and adjust hardware. 

C. Clean cabinets on exposed and semiexposed surfaces. 
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END OF SECTION 064116 
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SECTION 071326 

SELF-ADHERING SHEET WATERPROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Modified bituminous sheet waterproofing, fabric reinforced. 
2. Molded-sheet drainage panel. 
3. Molded-sheet collector panel system. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Review waterproofing requirements including surface preparation, substrate 
condition and pretreatment, minimum curing period, forecasted weather 
conditions, special details and sheet flashings, installation procedures, testing and 
inspection procedures, and protection and repairs. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, and tested physical and 
performance properties of waterproofing. 

2. Include manufacturer's written instructions for evaluating, preparing, and treating 
substrate. 

B. Samples: For each exposed product and for each color and texture specified, including 
the following products: 

1. 8-by-8-inch (200-by-200-mm) square of waterproofing and flashing sheet. 
2. 4-by-4-inch (100-by-100-mm) square of drainage panel. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Field quality-control reports. 

C. Sample Warranties: For special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained 
and approved by waterproofing manufacturer. 

1.7 FIELD CONDITIONS 

A. Environmental Limitations: Apply waterproofing within the range of ambient and 
substrate temperatures recommended in writing by waterproofing manufacturer. Do not 
apply waterproofing to a damp or wet substrate. 

1. Do not apply waterproofing in snow, rain, fog, or mist. 

B. Maintain adequate ventilation during preparation and application of waterproofing 
materials. 

1.8 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to furnish replacement waterproofing 
material for waterproofing that does not comply with requirements or that fails to remain 
watertight within specified warranty period. 

1. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Waterproofing System: Obtain waterproofing materials, protection 
course, and molded-sheet drainage panels from single source from single manufacturer. 

2.2 MODIFIED BITUMINOUS SHEET WATERPROOFING 

A. Modified Bituminous Sheet: Minimum 60-mil (1.5-mm) nominal thickness, self-adhering 
sheet consisting of 56 mils (1.4 mm) of rubberized asphalt laminated on one side to a 4-
mil- (0.10-mm-) thick, polyethylene-film reinforcement, and with release liner on adhesive 
side; formulated for application with primer or surface conditioner that complies with VOC 
limits of authorities having jurisdiction. 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 196 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 
 

FINAL DESIGN SELF-ADHERING SHEET WATERPROOFING 
MAY 10, 2019 071326 - 3 

1. Physical Properties: 

a. Tensile Strength, Membrane: 250 psi (1.7 MPa) minimum; ASTM D412, 
Die C, modified. 

b. Ultimate Elongation: 300 percent minimum; ASTM D412, Die C, modified. 
c. Low-Temperature Flexibility: Pass at minus 20 deg F (minus 29 deg C); 

ASTM D1970/D1970M. 
d. Crack Cycling: Unaffected after 100 cycles of 1/8-inch (3-mm) movement; 

ASTM C836/C836M. 
e. Puncture Resistance: 40 lbf (180 N) minimum; ASTM E154/E154M. 
f. Water Absorption: 0.2 percent weight-gain maximum after 48-hour 

immersion at 70 deg F (21 deg C); ASTM D570. 
g. Water Vapor Permeance: 0.05 perm (2.9 ng/Pa x s x sq. m) maximum; 

ASTM E96/E96M, Water Method. 
h. Hydrostatic-Head Resistance: 200 feet (60 m) minimum; ASTM D5385. 

2. Sheet Strips: Self-adhering, rubberized-asphalt strips of same material and 
thickness as sheet waterproofing. 

2.3 AUXILIARY MATERIALS 

A. Furnish auxiliary materials recommended by waterproofing manufacturer for intended 
use and compatible with sheet waterproofing. 

1. Furnish liquid-type auxiliary materials that comply with VOC limits of authorities 
having jurisdiction. 

B. Primer: Liquid waterborne primer recommended for substrate by sheet-waterproofing 
material manufacturer. 

C. Surface Conditioner: Liquid, waterborne surface conditioner recommended for substrate 
by sheet-waterproofing material manufacturer. 

D. Liquid Membrane: Elastomeric, two-component liquid, cold fluid applied, of trowel grade 
or low viscosity. 

E. Substrate Patching Membrane: Low-viscosity, two-component, modified asphalt coating. 

F. Metal Termination Bars: Aluminum bars, approximately 1 by 1/8 inch (25 by 3 mm), 
predrilled at 9-inch (229-mm) centers. 

G.  

2.4 MOLDED-SHEET DRAINAGE PANELS 

A. Nonwoven-Geotextile-Faced, Molded-Sheet Drainage Panel without Polymeric Film: 
Composite subsurface drainage panel acceptable to waterproofing manufacturer and 
consisting of a studded, nonbiodegradable, molded-plastic-sheet drainage core; with a 
nonwoven, needle-punched geotextile facing with an apparent opening size not 
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exceeding No. 70 (0.21-mm) sieve laminated to one side of the core, without a polymeric 
film bonded to the other side; and with a vertical flow rate through the core of 9 to 21 
gpm per ft. (112 to 261 L/min. per m). 

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

a. BASF Corporation.
b. Carlisle Coatings & Waterproofing Inc.
c. Polyguard Products, Inc.
d. Soprema, Inc.
e. W.R. Meadows, Inc.
f. Protecto Wrap Jiffy Seal

B. Molded-Sheet Collector-Panel System Wrapped with Geotextile: Composite subsurface
collector-panel system by same manufacturer as primary molded-sheet drainage panels;
consisting of a high-profile, studded, nonbiodegradable, molded-plastic-sheet drainage
core; wrapped with a nonwoven-geotextile facing with an apparent opening size not
exceeding No. 40 (0.425-mm) sieve; and with a vertical flow rate through the core of 21
to 97 gpm per ft. (261 to 1197 L/min. per m) and a minimum horizontal, in-plane flow rate
of 21 gpm per ft. (261 L/min. per m). Provide system with manufacturer's outlets,
connectors, tapes, and other accessories to connect primary molded-sheet drainage
panels with piped subdrainage system.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements and other conditions affecting performance of waterproofing.

1. Verify that concrete has cured and aged for minimum time period recommended
in writing by waterproofing manufacturer.

2. Verify that substrate is visibly dry and within the moisture limits recommended in
writing by manufacturer. Test for capillary moisture by plastic sheet method
according to ASTM D4263.

3. Verify that compacted subgrade is dry, smooth, sound, and ready to receive
waterproofing sheet.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION 

A. Clean, prepare, and treat substrates according to manufacturer's written instructions.
Provide clean, dust-free, and dry substrates for waterproofing application.
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B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and 
overspray affecting other construction. 

C. Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other 
penetrating contaminants or film-forming coatings from concrete. 

D. Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate 
pockets, holes, and other voids. 

E. Prepare, fill, prime, and treat joints and cracks in substrates. Remove dust and dirt from 
joints and cracks according to ASTM D4258. 

1. Install sheet strips of width according to manufacturer's written instructions and 
center over treated construction and contraction joints and cracks exceeding a 
width of 1/16 inch (1.6 mm). 

F. Bridge and cover isolation joints, expansion joints, and discontinuous deck-to-wall and 
deck-to-deck joints with overlapping sheet strips of widths according to manufacturer's 
written instructions. 

G. Corners: Prepare, prime, and treat inside and outside corners according to 
ASTM D6135. 

1. Install membrane strips centered over vertical inside corners. Install 3/4-inch (19-
mm) fillets of liquid membrane on horizontal inside corners and as follows: 

a. At footing-to-wall intersections, extend liquid membrane in each direction 
from corner or install membrane strip centered over corner. 

H. Prepare, treat, and seal vertical and horizontal surfaces at terminations and penetrations 
through waterproofing and at drains and protrusions according to ASTM D6135. 

3.3 INSTALLATION OF MODIFIED BITUMINOUS SHEET WATERPROOFING 

A. Install modified bituminous sheets according to waterproofing manufacturer's written 
instructions and per recommendations in ASTM D6135. 

B. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that 
will be covered by sheet waterproofing in same day. Reprime areas exposed for more 
than 24 hours. 

C. Apply and firmly adhere sheets over area to receive waterproofing. Accurately align 
sheets and maintain uniform 2-1/2-inch- (64-mm-) minimum lap widths and end laps. 
Overlap and seal seams, and stagger end laps to ensure watertight installation. 

D. Apply continuous sheets over already-installed sheet strips, bridging substrate cracks, 
construction, and contraction joints. 

E. Seal edges of sheet-waterproofing terminations with mastic. 
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F. Repair tears, voids, and lapped seams in waterproofing not complying with requirements.
Slit and flatten fishmouths and blisters. Patch with sheet waterproofing extending 6
inches (150 mm) beyond repaired areas in all directions.

G. Immediately install protection course with butted joints over waterproofing membrane.

1. Molded-sheet drainage panels] [Insulation drainage panels] [Board insulation] may
be used in place of a separate protection course to vertical applications when
approved by waterproofing manufacturer and installed immediately.

3.4 INSTALLATION OF MOLDED-SHEET DRAINAGE PANEL 

A. Place and secure molded-sheet drainage panels, with geotextile facing away from wall
or deck substrate, according to manufacturer's written instructions. Use adhesive or
another method that does not penetrate waterproofing. Lap edges and ends of geotextile
to maintain continuity. Protect installed molded-sheet drainage panels during
subsequent construction.

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests.

B. Manufacturer's Field Service: Engage a site representative qualified by waterproofing
membrane manufacturer to inspect substrate conditions, surface preparation,
membrane application, flashings, protection, and drainage components; and to furnish
daily reports to Engineer.

C. Waterproofing will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

3.6 PROTECTION, REPAIR, AND CLEANING 

A. Protect waterproofing from damage and wear during remainder of construction period.

B. Correct deficiencies in or remove waterproofing that does not comply with requirements;
repair substrates, reapply waterproofing, and repair sheet flashings.

C. Clean spillage and soiling from adjacent construction using cleaning agents and
procedures recommended in writing by manufacturer of affected construction.

END OF SECTION 071326 
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SECTION 071900 

WATER REPELLENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section includes penetrating water-repellent treatments for the following vertical and 
horizontal surfaces: 

1. Cast-in-place concrete. 
2. Precast concrete. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include manufacturer's printed statement of VOC content. 
2. Include manufacturer's recommended number of coats for each type of substrate 

and spreading rate for each separate coat. 

B. Samples: For each type of water repellent and substrate indicated, 12 by 12 inches (300 
by 300 mm) in size, with specified water-repellent treatment applied to half of each 
Sample. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Applicator, testing agency. 

B. Product Certificates: For each type of water repellent. 

C. Field quality-control reports. 
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D. Sample Warranty: For special warranty.

1.6 QUALITY ASSURANCE 

A. Applicator Qualifications: An employer of workers trained and approved by manufacturer.

B. Mockups: Prepare mockups of each required water repellent on each type of substrate
required to demonstrate aesthetic effects, for preconstruction testing, and to set quality
standards for materials and execution.

1. Locate mockups on existing surfaces where directed by Engineer in locations that
enable viewing under same conditions as the completed Work.

a. Size: 25 sq. ft. (2.3 sq. m) each.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such
deviations in writing.

1.7 FIELD CONDITIONS 

A. Limitations: Proceed with application only when the following existing and forecasted
weather and substrate conditions permit water repellents to be applied according to
manufacturers' written instructions and warranty requirements:

1. Concrete surfaces and mortar have cured for not less than 28 days.
2. Building has been closed in for not less than 30 days before treating wall

assemblies.
3. Ambient temperature is above 40 deg F (4.4 deg C) and below 100 deg F (37.8

deg C) and will remain so for 24 hours.
4. Substrate is not frozen and substrate-surface temperature is above 40 deg F (4.4

deg C) and below 100 deg F (37.8 deg C).
5. Rain or snow is not predicted within 24 hours.
6. Not less than seven days have passed since surfaces were last wet.
7. Windy conditions do not exist that might cause water repellent to be blown onto

vegetation or surfaces not intended to be treated.

1.8 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer and Applicator
agree(s) to repair or replace materials that fail to maintain water repellency specified in
"Performance Requirements" Article within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.
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PART 2 - PRODUCTS 

2.1 PENETRATING WATER REPELLENTS 

A. Silane, Penetrating Water Repellent: Clear, containing 20 percent or more solids of 
alkyltrialkoxysilanes; with alcohol, mineral spirits, water, or other proprietary solvent 
carrier; and with 400 g/L or less of VOCs. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. BASF Corporation. 
b. Euclid Chemical Company (The); an RPM company. 
c. PROSOCO, Inc. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 
requirements and conditions affecting performance of the Work. 

1. Verify that surfaces are clean and dry according to water-repellent manufacturer's 
requirements. Check moisture content in three representative locations by method 
recommended by manufacturer. 

2. Verify that there is no efflorescence or other removable residues that would be 
trapped beneath the application of water repellent. 

3. Verify that required repairs are complete, cured, and dry before applying water 
repellent. 

B. Test pH level according to water-repellent manufacturer's written instructions to ensure 
chemical bond to silica-containing or siliceous minerals. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. New Construction and Repairs: Allow concrete and other cementitious materials to age 
before application of water repellent, according to repellent manufacturer's written 
instructions. 

B. Cleaning: Before application of water repellent, clean substrate of substances that could 
impair penetration or performance of product according to water-repellent 
manufacturer's written instructions. 

1. Cast-in-Place Concrete, Air-Placed Concrete and Precast Concrete: Remove oil, 
curing compounds, laitance, and other substances that inhibit penetration or 
performance of water repellents according to ASTM E1857. 
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C. Coordination with Sealant Joints: Do not apply water repellent until sealants for joints
adjacent to surfaces receiving water-repellent treatment have been installed and cured.

1. Water-repellent work may precede sealant application only if sealant adhesion and
compatibility have been tested and verified using substrate, water repellent, and
sealant materials identical to those required.

3.3 APPLICATION 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect the substrate before application of water repellent and to instruct Applicator on
the product and application method to be used.

B. Apply coating of water repellent on surfaces to be treated using 15 psi- (103 kPa-)
pressure spray with a fan-type spray nozzle to the point of saturation. Apply coating in
dual passes of uniform, overlapping strokes. Remove excess material; do not allow
material to puddle beyond saturation. Comply with manufacturer's written instructions for
application procedure unless otherwise indicated.

C. Apply a second saturation coating, repeating first application. Comply with
manufacturer's written instructions for limitations on drying time between coats and after
rainstorm wetting of surfaces between coats. Consult manufacturer's technical
representative if written instructions are not applicable to Project conditions.

3.4 FIELD QUALITY CONTROL 

A. Testing of Water-Repellent Material: City reserves the right to invoke the following
procedure at any time and as often as City deems necessary during the period when
water repellent is being applied:

1. City will engage the services of a qualified testing agency to sample water-repellent
material being used. Samples of material delivered to Project site will be taken,
identified, sealed, and certified in presence of Contractor.

2. Testing agency will perform tests for compliance of water-repellent material with
product requirements.

3. Owner may direct Contractor to stop applying water repellents if test results show
material being used does not comply with product requirements. Contractor shall
remove noncomplying material from Project site, pay for testing, and correct
deficiency of surfaces treated with rejected materials, as approved by Engineer.

B. Coverage Test: In the presence of Architect, hose down a dry, repellent-treated surface
to verify complete and uniform product application. A change in surface color will indicate
incomplete application.

1. Notify Engineer seven days in advance of the dates and times when surfaces will
be tested.

2. Reapply water repellent until coverage test indicates complete coverage.
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3.5 CLEANING 

A. Immediately clean water repellent from adjoining surfaces and surfaces soiled or 
damaged by water-repellent application as work progresses. Correct damage to work of 
other trades caused by water-repellent application, as approved by Architect. 

B. Comply with manufacturer's written cleaning instructions. 

END OF SECTION 071900 
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SECTION 072500 

WEATHER BARRIERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Building wrap. 
2. Flexible flashing. 
3. Drainage material. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For building wrap, include data on air and water-vapor permeance based on testing 
according to referenced standards. 

B. Shop Drawings: Show details of building wrap at terminations, openings, and 
penetrations. Show details of flexible flashing applications. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports: For water-resistive barrier and flexible flashing, from ICC-ES. 

PART 2 - PRODUCTS 

2.1 WATER-RESISTIVE BARRIER 

A. Building Wrap: ASTM E1677, Type I air barrier; with flame-spread and smoke-developed 
indexes of less than 25 and 450, respectively, when tested according to ASTM E84; UV 
stabilized; and acceptable to authorities having jurisdiction. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 
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a. Dorken Systems Inc. 
b. DuPont Safety and Construction. 
c. TYPAR. 
d. Vaproshield. 
e. Approved equal. 

2. Water-Vapor Permeance: Not less than 75 perms (4300 ng/Pa x s x sq. m) per 
ASTM E96/E96M, Desiccant Method (Procedure A). 

3. Allowable UV Exposure Time: Not less than three months. 
4. Flame Propagation Test: Materials and construction shall be as tested according 

to NFPA 285. 

B. Building-Wrap Tape: Pressure-sensitive plastic tape recommended by building-wrap 
manufacturer for sealing joints and penetrations in building wrap. 

2.2 FLEXIBLE FLASHING 

A. Butyl Rubber Flashing: Composite, self-adhesive, flashing product consisting of a 
pliable, butyl rubber compound, bonded to a high-density polyethylene film, aluminum 
foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.030 inch 
(0.8 mm). 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Protecto Wrap Company. 
b. TYPAR. 
c. Approved equal. 

B. Rubberized-Asphalt Flashing: Composite, self-adhesive, flashing product consisting of a 
pliable, rubberized-asphalt compound, bonded to a high-density polyethylene film, 
aluminum foil, or spunbonded polyolefin to produce an overall thickness of not less than 
0.030 inch (0.8 mm). 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Advanced Building Products Inc. 
b. Carlisle Coatings & Waterproofing Inc. 
c. TYPAR. 
d. Approved equal. 

C. Primer for Flexible Flashing: Product recommended in writing by flexible flashing 
manufacturer for substrate. 

D. Nails and Staples: Product recommended in writing by flexible flashing manufacturer and 
complying with ASTM F1667. 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 207 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 

FINAL DESIGN WEATHER BARRIERS 
MAY 10, 2019 072500 - 3 

2.3 DRAINAGE MATERIAL 

A. Drainage Material: Product shall maintain a continuous open space between water-
resistive barrier and exterior cladding to create a drainage plane and shall be used under
siding.

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

a. DuPont Safety and Construction.
b. TYPAR.
c. Approved equal.

PART 3 - EXECUTION 

3.1 WATER-RESISTIVE BARRIER INSTALLATION 

A. Cover exposed exterior surface of sheathing with water-resistive barrier securely
fastened to framing immediately after sheathing is installed.

B. Cover sheathing with water-resistive barrier as follows:

1. Cut back barrier 1/2 inch (13 mm) on each side of the break in supporting members
at expansion- or control-joint locations.

2. Apply barrier to cover vertical flashing with a minimum 4-inch (100-mm) overlap
unless otherwise indicated.

C. Building Wrap: Comply with manufacturer's written instructions and warranty
requirements.

1. Seal seams, edges, fasteners, and penetrations with tape.
2. Extend into jambs of openings and seal corners with tape.

3.2 FLEXIBLE FLASHING INSTALLATION 

A. Apply flexible flashing where indicated to comply with manufacturer's written instructions.

1. Prime substrates as recommended by flashing manufacturer.
2. Lap seams and junctures with other materials at least 4 inches (100 mm) except

that at flashing flanges of other construction, laps need not exceed flange width.
3. Lap flashing over water-resistive barrier at bottom and sides of openings.
4. Lap water-resistive barrier over flashing at heads of openings.
5. After flashing has been applied, roll surfaces with a hard rubber or metal roller to

ensure that flashing is completely adhered to substrates.
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3.3 DRAINAGE MATERIAL INSTALLATION 

A. Install drainage material over building wrap and flashing to comply with manufacturer's 
written instructions. 

END OF SECTION 072500 
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SECTION 074113.13 

FORMED METAL ROOF PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exposed-fastener, lap-seam, metal roof panels. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, metal panel Installer, 
metal panel manufacturer's representative, structural-support Installer, and 
installers whose work interfaces with or affects metal panels, including installers of 
roof accessories and roof-mounted equipment. 

2. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and avoid 
delays. 

3. Review methods and procedures related to metal panel installation, including 
manufacturer's written instructions. 

4. Examine support conditions for compliance with requirements, including alignment 
between and attachment to structural members. 

5. Review structural loading limitations of deck, purlins and rafters during and after 
roofing. 

6. Review flashings, special details, drainage, penetrations, equipment curbs, and 
condition of other construction that affect metal panels. 

7. Review governing regulations and requirements for insurance, certificates, and 
tests and inspections if applicable. 

8. Review temporary protection requirements for metal panel systems during and 
after installation. 

9. Review procedures for repair of metal panels damaged after installation. 
10. Document proceedings, including corrective measures and actions required, and 

furnish copy of record to each participant. 
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1.4 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 type of panel and accessory. 

B. Shop Drawings: 

1. Include fabrication and installation layouts of metal panels; details of edge 
conditions, joints, panel profiles, corners, anchorages, attachment system, trim, 
flashings, closures, and accessories; and special details. 

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a 
scale of not less than 1-1/2 inches per 12 inches (1:10). 

C. Samples for Verification: For each type of exposed finish required, prepared on Samples 
of size indicated below: 

1. Metal Panels: 12 inches (305 mm) long by actual panel width. Include fasteners, 
closures, and other metal panel accessories. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each product, for tests performed by a qualified testing 
agency. 

C. Field quality-control reports. 

D. Sample Warranties: For special warranties. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For metal panels to include in maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained 
and approved by manufacturer. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, metal panels, and other manufactured items so as not to be 
damaged or deformed. Package metal panels for protection during transportation and 
handling. 
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B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting,
and surface damage.

C. Stack metal panels horizontally on platforms or pallets, covered with suitable
weathertight and ventilated covering. Store metal panels to ensure dryness, with positive
slope for drainage of water. Do not store metal panels in contact with other materials that
might cause staining, denting, or other surface damage.

D. Retain strippable protective covering on metal panels during installation.

E. Copper Panels: Wear gloves when handling to prevent fingerprints and soiling of surface.

1.9 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted
weather conditions permit assembly of metal panels to be performed according to
manufacturers' written instructions and warranty requirements.

1.10 COORDINATION 

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations
with actual equipment provided.

B. Coordinate metal panel installation with rain drainage work, flashing, trim, construction
of soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive
installation.

1.11 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace components of metal panel systems that fail in materials or workmanship
within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including rupturing, cracking, or puncturing.
b. Deterioration of metals and other materials beyond normal weathering.

2. Warranty Period: 5 years from date of Substantial Completion.

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which
manufacturer agrees to repair finish or replace metal panels that show evidence of
deterioration of factory-applied finishes within specified warranty period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Delta E units when tested according to
ASTM D2244.

b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
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c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Solar Reflectance Index: Not less than 78 when calculated according to ASTM E 1980, 
based on testing identical products by a qualified testing agency. 

B. Energy Performance: Provide roof panels according to one of the following when tested 
according to CRRC-1: 

1. Three-year, aged solar reflectance of not less than 0.55 and emissivity of not less 
than 0.75. 

2. Three-year, aged Solar Reflectance Index of not less than 64 when calculated 
according to ASTM E1980. 

C. Structural Performance: Provide metal panel systems capable of withstanding the effects 
of the following loads, based on testing according to ASTM E1592: 

1. Wind Loads: As indicated on Drawings. 
2. Other Design Loads: As indicated on Drawings. 
3. Deflection Limits: For wind loads, no greater than 1/180 of the span. 

D. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) when 
tested according to ASTM E1680 at the following test-pressure difference: 

1. Test-Pressure Difference: 6.24 lbf/sq. ft. (300 Pa). 

E. Water Penetration under Static Pressure: No water penetration when tested according 
to ASTM E1646 at the following test-pressure difference: 

1. Test-Pressure Difference:6.24 lbf/sq. ft. (300 Pa). 

F. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes by preventing buckling, opening of joints, overstressing of 
components, failure of joint sealants, failure of connections, and other detrimental 
effects. Base calculations on surface temperatures of materials due to both solar heat 
gain and nighttime-sky heat loss. 

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 
deg C), material surfaces. 
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2.2 EXPOSED-FASTENER, LAP-SEAM, METAL ROOF PANELS 

A. Provide factory-formed metal roof panels designed to be installed by lapping side edges 
of adjacent panels and mechanically attaching panels to supports using exposed 
fasteners in side laps. Include accessories required for weathertight installation. 

B. Corrugated-Profile, Exposed-Fastener Metal Roof Panels: Formed with alternating 
curved ribs spaced at 2.67 inches (68 mm) o.c. across width of panel. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. AEP Span; A BlueScope Steel Company. 
b. Metal Sales Manufacturing Corporation. 
c. Morin - A Kingspan Group Company. 

2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with 
ASTM A653/A653M, G90 (Z275) coating designation, or aluminum-zinc alloy-
coated steel sheet complying with ASTM A792/A792M, Class AZ50 
(Class AZM150) coating designation; structural quality. Prepainted by the coil-
coating process to comply with ASTM A755/A755M. 

a. Nominal Minimum Thickness: 0.036 inch (0.912 mm). 
b. Exterior Finish: Two-coat fluoropolymer. 
c. Color: Match existing color. 

3.  

2.3 UNDERLAYMENT MATERIALS 

A. Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, 
sheet underlayment, a minimum of 30 mils (0.76 mm) thick, specifically designed to 
withstand high metal temperatures beneath metal roofing. Provide primer when 
recommended by underlayment manufacturer. 

1. Thermal Stability: Stable after testing at 220 deg F (111 deg C); ASTM D1970. 
2. Low-Temperature Flexibility: Passes after testing at minus 20 deg F (29 deg C); 

ASTM D1970. 

3. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Carlisle WIP Products; a brand of Carlisle Construction Materials. 
b. Owens Corning. 
c. Protecto Wrap Company. 

B. Slip Sheet: Manufacturer's recommended slip sheet, of type required for application. 
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2.4 MISCELLANEOUS MATERIALS 

A. Miscellaneous Metal Subframing and Furring: ASTM C645; cold-formed, metallic-coated 
steel sheet, ASTM A653/A653M, G90 (Z275 hot-dip galvanized) coating designation or 
ASTM A792/A792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy coating 
designation unless otherwise indicated. Provide manufacturer's standard sections as 
required for support and alignment of metal panel system. 

B. Panel Accessories: Provide components required for a complete, weathertight panel 
system including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, 
sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of 
metal panels unless otherwise indicated. 

1. Closures: Provide closures at eaves and ridges, fabricated of same metal as metal 
panels. 

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from 
material recommended by manufacturer. 

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-
foam or closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, 
flexible closure strips; cut or premolded to match metal panel profile. Provide 
closure strips where indicated or necessary to ensure weathertight construction. 

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels 
as required to seal against weather and to provide finished appearance. Locations 
include, but are not limited to, eaves, rakes, corners, bases, framed openings, ridges, 
fasciae, and fillers. Finish flashing and trim with same finish system as adjacent metal 
panels. 

D. Gutters: Formed from same material as roof panels, complete with end pieces, outlet 
tubes, and other special pieces as required. Fabricate in minimum 96-inch- (2400-mm-) 
long sections, of size and metal thickness according to SMACNA's "Architectural Sheet 
Metal Manual." Furnish gutter supports spaced a maximum of 36 inches (914 mm) o.c., 
fabricated from same metal as gutters. Provide wire ball strainers of compatible metal at 
outlets. Finish gutters to match metal roof panels. 

E. Downspouts: Formed from same material as roof panels. Fabricate in 10-foot- (3-m-) 
long sections, complete with formed elbows and offsets, of size and metal thickness 
according to SMACNA's "Architectural Sheet Metal Manual." Finish downspouts to 
match gutters. 

F. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide 
exposed fasteners with heads matching color of metal panels by means of plastic caps 
or factory-applied coating. Provide EPDM or PVC sealing washers for exposed 
fasteners. 

G. Panel Sealants: Provide sealant types recommended by manufacturer that are 
compatible with panel materials, are nonstaining, and do not damage panel finish. 

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene 
compound sealant tape with release-paper backing. Provide permanently elastic, 
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nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) 
thick. 

2. Joint Sealant: ASTM C920; elastomeric polyurethane or silicone sealant; of type, 
grade, class, and use classifications required to seal joints in metal panels and 
remain weathertight; and as recommended in writing by metal panel manufacturer. 

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311. 

2.5 FABRICATION 

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's 
standard procedures and processes, as necessary to fulfill indicated performance 
requirements demonstrated by laboratory testing. Comply with indicated profiles and with 
dimensional and structural requirements. 

B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 
length of panel. 

C. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that 
provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise 
from movements. 

D. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's 
recommendations and recommendations in SMACNA's "Architectural Sheet Metal 
Manual" that apply to design, dimensions, metal, and other characteristics of item 
indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, 
buckling, and tool marks and that are true to line and levels indicated, with exposed 
edges folded back to form hems. 

2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form 
seams and seal with epoxy seam sealer. Rivet joints for additional strength. 

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with 
flat-lock seams. Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints: Form nonexpansion, but movable, joints in metal to accommodate 
sealant and to comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible. Exposed fasteners 
are not allowed on faces of accessories exposed to view. 

6. Fabricate cleats and attachment devices from same material as accessory being 
anchored or from compatible, noncorrosive metal recommended in writing by metal 
panel manufacturer. 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" 
or metal panel manufacturer for application, but not less than thickness of 
metal being secured. 

2.6 FINISHES 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying 
a strippable, temporary protective covering before shipping. 
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B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples. Noticeable 
variations in same piece are unacceptable. Variations in appearance of other 
components are acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast. 

C. Steel Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 
than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color coat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-
colored acrylic or polyester backer finish consisting of prime coat and wash coat 
with a minimum total dry film thickness of 0.5 mil (0.013 mm). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal panel supports, and other conditions 
affecting performance of the Work. 

1. Examine primary and secondary roof framing to verify that rafters, purlins, angles, 
channels, and other structural panel support members and anchorages have been 
installed within alignment tolerances required by metal roof panel manufacturer. 

2. Examine solid roof sheathing to verify that sheathing joints are supported by 
framing or blocking and that installation is within flatness tolerances required by 
metal roof panel manufacturer. 

a. Verify that air- or water-resistive barriers have been installed over sheathing 
or backing substrate to prevent air infiltration or water penetration. 

B. Examine roughing-in for components and systems penetrating metal panels to verify 
actual locations of penetrations relative to seam locations of metal panels before 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel 
support members and anchorages according to ASTM C754 and metal panel 
manufacturer's written recommendations. 
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3.3 INSTALLATION OF UNDERLAYMENT 

A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply
with temperature restrictions of underlayment manufacturer for installation. Apply at
locations indicated below, wrinkle free, in shingle fashion to shed water, and with end
laps of not less than 6 inches (152 mm) staggered 24 inches (610 mm) between courses.
Overlap side edges not less than 3-1/2 inches (90 mm). Extend underlayment into gutter
trough. Roll laps with roller. Cover underlayment within 14 days.

1. Apply over the entire roof surface, double-layer where required by roofing
manufacturer.

B. Slip Sheet: Apply slip sheet over underlayment before installing metal roof panels.

C. Flashings: Install flashings to cover underlayment to comply with requirements specified
in Section 076200 "Sheet Metal Flashing and Trim."

3.4 INSTALLATION OF METAL ROOF PANELS 

A. Install metal panels according to manufacturer's written instructions in orientation, sizes,
and locations indicated. Install panels perpendicular to supports unless otherwise
indicated. Anchor metal panels and other components of the Work securely in place,
with provisions for thermal and structural movement.

1. Shim or otherwise plumb substrates receiving metal panels.
2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping

screws. Do not begin installation until air or water-resistive barriers and flashings
that are concealed by metal panels are installed.

3. Install screw fasteners in predrilled holes.
4. Locate and space fastenings in uniform vertical and horizontal alignment.
5. Install flashing and trim as metal panel work proceeds.
6. Locate panel splices over, but not attached to, structural supports. Stagger panel

splices and end laps to avoid a four-panel lap splice condition.
7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping

screws. Fasten flashings and trim around openings and similar elements with self-
tapping screws.

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels.

B. Fasteners:

1. Steel Panels: Use stainless steel fasteners for surfaces exposed to the exterior;
use galvanized-steel fasteners for surfaces exposed to the interior.

2. Aluminum Panels: Use aluminum or stainless steel fasteners for surfaces exposed
to the exterior; use aluminum or galvanized-steel fasteners for surfaces exposed
to the interior.

3. Copper Panels: Use copper, stainless steel, or hardware-bronze fasteners.
4. Stainless Steel Panels: Use stainless steel fasteners.

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates,
protect against galvanic action as recommended in writing by metal panel manufacturer.
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D. Lap-Seam Metal Panels: Fasten metal panels to supports with fasteners at each lapped 
joint at location and spacing recommended by manufacturer. 

1. Lap ribbed or fluted sheets one full rib. Apply panels and associated items true to 
line for neat and weathertight enclosure. 

2. Provide metal-backed washers under heads of exposed fasteners bearing on 
weather side of metal panels. 

3. Locate and space exposed fasteners in uniform vertical and horizontal alignment. 
Use proper tools to obtain controlled uniform compression for positive seal without 
rupture of washer. 

4. Install screw fasteners with power tools having controlled torque adjusted to 
compress washer tightly without damage to washer, screw threads, or panels. 
Install screws in predrilled holes. 

5. Flash and seal panels with weather closures at perimeter of all openings. 

E. Accessory Installation: Install accessories with positive anchorage to building and 
weathertight mounting, and provide for thermal expansion. Coordinate installation with 
flashings and other components. 

1. Install components required for a complete metal panel system including trim, 
copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, 
and similar items. Provide types indicated by metal panel manufacturer; or, if not 
indicated, provide types recommended in writing by metal panel manufacturer. 

F. Flashing and Trim: Comply with performance requirements, manufacturer's written 
installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide 
concealed fasteners where possible, and set units true to line and level. Install work with 
laps, joints, and seams that are permanently watertight. 

1. Install exposed flashing and trim that is without buckling and tool marks, and that 
is true to line and levels indicated, with exposed edges folded back to form hems. 
Install sheet metal flashing and trim to fit substrates and achieve waterproof 
performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. 
Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 
24 inches (610 mm) of corner or intersection. Where lapped expansion provisions 
cannot be used or would not be sufficiently waterproof, form expansion joints of 
intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with mastic 
sealant (concealed within joints). 

G. Gutters: Join sections with riveted and soldered or lapped and sealed joints. Attach 
gutters to eave with gutter hangers spaced not more than 36 inches (914 mm) o.c. using 
manufacturer's standard fasteners. Provide end closures and seal watertight with 
sealant. Provide for thermal expansion. 

H. Downspouts: Join sections with telescoping joints. Provide fasteners designed to hold 
downspouts securely 1 inch (25 mm) away from walls; locate fasteners at top and bottom 
and at approximately 60 inches (1524 mm) o.c. in between. 

1. Provide elbows at base of downspouts to direct water away from building. 
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I. Roof Curbs: Install flashing around bases where they meet metal roof panels.

J. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and
seal to metal roof panels as recommended by manufacturer.

3.5 ERECTION TOLERANCES 

A. Installation Tolerances: Shim and align metal panel units within installed tolerance of 1/4
inch in 20 feet (6 mm in 6 m) on slope and location lines and within 1/8-inch (3-mm)
offset of adjoining faces and of alignment of matching profiles.

3.6 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect completed metal panel installation, including accessories. Report results in
writing.

B. Remove and replace applications where tests and inspections indicate that they do not
comply with specified requirements.

C. Additional tests and inspections, at Contractor's expense, are performed to determine
compliance of replaced or additional work with specified requirements.

D. Prepare test and inspection reports.

3.7 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal panels are
installed, unless otherwise indicated in manufacturer's written installation instructions.
On completion of metal panel installation, clean finished surfaces as recommended by
metal panel manufacturer. Maintain in a clean condition during construction.

B. Replace metal panels that have been damaged or have deteriorated beyond successful
repair by finish touchup or similar minor repair procedures.

END OF SECTION 074113.13 
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SECTION 074646 

FIBER-CEMENT SIDING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section includes fiber-cement siding. 

B. Related Requirements: 
1. Section 072500 "Weather Barriers" for weather-resistive barriers. 

1.3 COORDINATION 

A. Coordinate siding installation with flashings and other adjoining construction to ensure 
proper sequencing. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes. 

B. Samples for Verification: For each type, color, texture, and pattern required. 

1. 12-inch- (300-mm-) long-by-actual-width Sample of siding. 
2. 12-inch- (300-mm-) long-by-actual-width Samples of trim and accessories. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of fiber-cement siding. 
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B. Product Test Reports: Based on evaluation of comprehensive tests performed by a
qualified testing agency, for fiber-cement siding.

C. Research/Evaluation Reports: For each type of fiber-cement siding required, from ICC-
ES.

D. Sample Warranty: For special warranty.

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of product, including related accessories, to include in
maintenance manuals.

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

1. Furnish full lengths of fiber-cement siding including related accessories, in a
quantity equal to 2 percent of amount installed.

1.9 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals and to
demonstrate aesthetic effects and to set quality standards for fabrication and installation.

1. Build mockup of typical wall area as shown on Drawings.
2. Build mockups for fiber-cement siding including accessories.

a. Size: 48 inches (1219 mm) long by 96 inches (2438 mm) high, minimum.
b. Include outside corner on one end of mockup, vertical joint on the other.

3. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such
deviations in writing.

4. Subject to compliance with requirements, approved mockups may become part of
the completed Work if undisturbed at time of Substantial Completion.

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with labels intact until time of
use.

B. Store materials on elevated platforms, under cover, and in a dry location.
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1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace products that fail in materials 
or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including cracking and deforming. 
b. Deterioration of materials beyond normal weathering. 

2. Warranty Period: 10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain products, including related accessories, from single source 
from single manufacturer. 

2.2 FIBER-CEMENT SIDING 

A. General: ASTM C1186, Type A, Grade II, fiber-cement board, noncombustible when 
tested according to ASTM E136; with a flame-spread index of 25 or less when tested 
according to ASTM E84. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. CertainTeed Corporation. 
b. GAF. 
c. James Hardie Building Products, Inc. 

B. Labeling: Provide fiber-cement siding that is tested and labeled according to 
ASTM C1186 by a qualified testing agency acceptable to authorities having jurisdiction. 

C. Nominal Thickness: Not less than 5/16 inch (8 mm). 

D. Vertical Pattern: 48-inch- (1200-mm-) wide sheets with smooth texture. 

E. Factory Priming: Manufacturer's standard acrylic primer. 

2.3 ACCESSORIES 

A. Siding Accessories, General: Provide starter strips, edge trim, outside and inside corner 
caps, and other items as recommended by siding manufacturer for building 
configuration. 
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1. Provide accessories matching color and texture of adjacent siding unless
otherwise indicated.

B. Decorative Accessories: Provide the following fiber-cement decorative accessories as
indicated:

1. Corner posts.
2. Door and window casings.
3. Fasciae.
4. Moldings and trim.

C. Flashing: Provide aluminum flashing complying with Section 076200 "Sheet Metal
Flashing and Trim" at window and door heads and where indicated.

1. Finish for Aluminum Flashing: High-performance organic finish.

D. Fasteners:

1. For fastening to wood, use ribbed bugle-head screws of sufficient length to
penetrate a minimum of 1 inch (25 mm) into substrate.

2. For fastening to metal, use ribbed bugle-head screws of sufficient length to
penetrate a minimum of 1/4 inch (6 mm), or three screw-threads, into substrate.

3. For fastening fiber cement, use stainless-steel fasteners.

E. Continuous Soffit Vents: Aluminum, hat-channel shape, with perforations; 2 inches (51
mm) wide and not less than 96 inches (2438 mm) long.

1. Net-Free Area: 4 sq. in./linear ft. (280 sq. cm/m).
2. Finish: Paint per Section 099600 “High-Performance Coatings” custom-match

color to “Range Green”.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and
other conditions affecting performance of fiber-cement siding and related accessories.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION 

A. Clean substrates of projections and substances detrimental to application.

3.3 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions applicable to
products and applications indicated unless more stringent requirements apply.
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1. Do not install damaged components. 
2. Install fasteners no more than 24 inches (600 mm) o.c. 

B. Install joint sealants as specified in Section 079200 "Joint Sealants" and to produce a 
weathertight installation. 

3.4 ADJUSTING AND CLEANING 

A. Remove damaged, improperly installed, or otherwise defective materials and replace 
with new materials complying with specified requirements. 

B. Clean finished surfaces according to manufacturer's written instructions and maintain in 
a clean condition during construction. 

END OF SECTION 074646 
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SECTION 07 62 00 

SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes:
1. Low slope roof sheet metal fabrications.

B. Related Requirements:

1. Section 061000 "Rough Carpentry" for wood nailers, curbs, and blocking.
2. Section 074113.13 "Formed Metal Roof Panels" for materials and installation of

sheet metal flashing and trim integral with roofing.

1.3 COORDINATION 

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of
penetrations to be flashed, and joints and seams in adjacent materials.

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall
materials, joints, and seams to provide leakproof, secure, and noncorrosive installation.

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site.

1. Review construction schedule. Verify availability of materials, Installer's personnel,
equipment, and facilities needed to make progress and avoid delays.

2. Review special roof details, roof drainage, roof-penetration flashing, equipment
curbs, and condition of other construction that affect sheet metal flashing and trim.

3. Review requirements for insurance and certificates if applicable.
4. Review sheet metal flashing observation and repair procedures after flashing

installation.
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1.5 ACTION SUBMITTALS 

A. Product Data: For each of the following

1. Underlayment materials.
2. Elastomeric sealant.
3. Butyl sealant.
4. Epoxy seam sealer.

B. Shop Drawings: For sheet metal flashing and trim.

1. Include plans, elevations, sections, and attachment details.
2. Detail fabrication and installation layouts, expansion-joint locations, and keyed

details. Distinguish between shop- and field-assembled Work.
3. Include identification of material, thickness, weight, and finish for each item and

location in Project.
4. Include details for forming, including profiles, shapes, seams, and dimensions.
5. Include details for joining, supporting, and securing, including layout and spacing

of fasteners, cleats, clips, and other attachments. Include pattern of seams.
6. Include details of termination points and assemblies.
7. Include details of expansion joints and expansion-joint covers, including showing

direction of expansion and contraction from fixed points.
8. Include details of roof-penetration flashing.
9. Include details of edge conditions, including eaves, ridges, valleys, rakes, crickets,

flashings, and counterflashings.
10. Include details of special conditions.
11. Include details of connections to adjoining work.
12. Detail formed flashing and trim at scale of not less than 3 inches per 12 inches.

C. Samples: For each exposed product and for each color and texture specified, 12 inches
(300 mm) long by actual width.

D. Samples for Initial Selection: For each type of sheet metal and accessory indicated with
factory-applied finishes.

E. Samples for Verification: For each type of exposed finish.

1. Sheet Metal Flashing: 12 inches (300 mm) long by actual width of unit, including
finished seam and in required profile. Include fasteners, cleats, clips, closures, and
other attachments.

2. Trim, Metal Closures, Expansion Joints, Joint Intersections, and Miscellaneous
Fabrications: 12 inches (300 mm) long and in required profile. Include fasteners
and other exposed accessories.

3. Unit-Type Accessories and Miscellaneous Materials: Full-size Sample.
4. Anodized Aluminum Samples: Samples to show full range to be expected for each

color required.
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1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For fabricator.

B. Product Certificates: For each type of coping and roof edge flashing that is
ANSI/SPRI/FM 4435/ES-1 tested.

C. Product Test Reports: For each product, for tests performed by a qualified testing
agency.

D. Evaluation Reports: For copings and roof edge flashing, from an agency acceptable to
authority having jurisdiction showing compliance with ANSI/SPRI/FM 4435/ES-1.

E. Sample Warranty: For special warranty.

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in
maintenance manuals.

B. Special warranty.

1.8 QUALITY ASSURANCE 

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal
flashing and trim similar to that required for this Project and whose products have a
record of successful in-service performance.

1. For copings and roof edge flashings that are ANSI/SPRI/FM 4435/ES-1 tested,
shop shall be listed as able to fabricate required details as tested and approved.

B. Mockups: Build mockups to verify selections made under Sample submittals, to
demonstrate aesthetic effects, and to set quality standards for fabrication and
installation.

1. Build mockup of typical roof eave, including fascia, approximately 10 feet (3.0 m)
long, including supporting construction cleats, seams, attachments,
underlayment, and accessories.

2. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Owner specifically approves such
deviations in writing.

3. Subject to compliance with requirements, approved mockups may become part of
the completed Work if undisturbed at time of Substantial Completion.
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials that 
might cause staining, denting, or other surface damage. 

1. Store sheet metal flashing and trim materials away from uncured concrete and 
masonry. 

2. Protect stored sheet metal flashing and trim from contact with water. 

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to 
sunlight and high humidity, except to extent necessary for period of sheet metal flashing 
and trim installation. 

1.10 WARRANTY 

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet 
metal flashing and trim that shows evidence of deterioration of factory-applied finishes 
within specified warranty period. 

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Delta units when tested in accordance with 
ASTM D2244. 

b. Chalking in excess of a No. 8 rating when tested in accordance with 
ASTM D4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period: 20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. General: Sheet metal flashing and trim assemblies, including cleats, anchors, and 
fasteners, shall withstand wind loads, structural movement, thermally induced 
movement, and exposure to weather without failure due to defective manufacture, 
fabrication, installation, or other defects in construction. Completed sheet metal flashing 
and trim shall not rattle, leak, or loosen, and shall remain watertight. 

B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing 
Manual: Architectural Metal Flashing, Condensation and Air Leakage Control, and 
Reroofing" and SMACNA's "Architectural Sheet Metal Manual" requirements for 
dimensions and profiles shown unless more stringent requirements are indicated. 

C. SPRI Wind Design Standard: Manufacture and install roof edge flashings tested in 
accordance with ANSI/SPRI/FM 4435/ES-1 and capable of resisting the following design 
pressure: 
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1. Design Pressure: As indicated on Drawings.

D. Thermal Movements: Allow for thermal movements from ambient and surface
temperature changes to prevent buckling, opening of joints, overstressing of
components, failure of joint sealants, failure of connections, and other detrimental
effects. Base calculations on surface temperatures of materials due to both solar heat
gain and nighttime-sky heat loss.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

2.2 SHEET METALS 

A. General: Protect mechanical and other finishes on exposed surfaces from damage by
applying strippable, temporary protective film before shipping.

B. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet in accordance
with ASTM A653/A653M, G90 (Z275) coating designation; prepainted by coil-coating
process to comply with ASTM A755/A755M.
1. Surface: Smooth, flat.
2. Exposed Coil-Coated Finish:

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not
less than 70 percent polyvinylidene fluoride (PVDF) resin by weight in color
coat. Prepare, pretreat, and apply coating to exposed metal surfaces to
comply with coating and resin manufacturers' written instructions[ for
seacoast and severe environments].

3. Color: Matching roof panel, per Section 074113.13.
4. Concealed Finish at Solid Substrate: Pretreat with manufacturer's standard white

or light-colored acrylic or polyester backer finish, consisting of prime coat and wash
coat with minimum total dry film thickness of 0.5 mil (0.013 mm).

5. Concealed Finish at Open Framing: Same as for Exposed Coil-Coated Finish,
above.
a. Color:  White.

2.3 UNDERLAYMENT MATERIALS 

A. Self-Adhering, High-Temperature Sheet Underlayment: Minimum 30 mils (0.76 mm)
thick, consisting of a slip-resistant polyethylene- or polypropylene-film top surface
laminated to a layer of butyl- or SBS-modified asphalt adhesive, with release-paper
backing; specifically designed to withstand high metal temperatures beneath metal
roofing. Provide primer in accordance with underlayment manufacturer's written
instructions.
1. Source Limitations: Obtain underlayment from single source from single

manufacturer.
2. Low-Temperature Flexibility: ASTM D1970/D1970M; passes after testing at minus

20 deg F (29 deg C) or lower.
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B. Slip Sheet: Rosin-sized building paper, 3 lb/100 sq. ft. (0.16 kg/sq. m) minimum. 

2.4 MISCELLANEOUS MATERIALS 

A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, 
and other miscellaneous items as required for complete sheet metal flashing and trim 
installation and as recommended by manufacturer of primary sheet metal or 
manufactured item unless otherwise indicated. 

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets 
and bolts, and other suitable fasteners designed to withstand design loads and 
recommended by manufacturer of primary sheet metal or manufactured item. 

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps 
or factory-applied coating. Provide metal-backed EPDM or PVC sealing 
washers under heads of exposed fasteners bearing on weather side of 
metal. 

b. Blind Fasteners: High-strength aluminum or stainless steel rivets suitable for 
metal being fastened. 

c. Spikes and Ferrules: Same material as gutter; with spike with ferrule 
matching internal gutter width. 

2. Fasteners for Zinc-Coated (Galvanized) Steel Sheet: Series 300 stainless steel or 
hot-dip galvanized steel in accordance with ASTM A153/A153M or ASTM F2329. 

3. Fasteners for Zinc Sheet: Series 300 stainless steel or hot-dip galvanized steel in 
accordance with ASTM A153/A153M or ASTM F2329. 

C. Solder: 
1. For Zinc-Coated (Galvanized) Steel: ASTM B32, Grade Sn50, 50 percent tin and 

50 percent lead or Grade Sn60, 60 percent tin and 40 percent lead. 

D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound 
sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, 
nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick. 

E. Elastomeric Sealant: ASTM C920, elastomeric silicone polymer sealant; of type, grade, 
class, and use classifications required to seal joints in sheet metal flashing and trim and 
remain watertight. 

F. Butyl Sealant: ASTM C1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 
movement. 

G. Bituminous Coating: Cold-applied asphalt emulsion in accordance with 
ASTM D1187/D1187M. 
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2.5 FABRICATION, GENERAL 

A. Custom fabricate sheet metal flashing and trim to comply with details indicated and
recommendations in cited sheet metal standard that apply to design, dimensions,
geometry, metal thickness, and other characteristics of item required.

1. Fabricate sheet metal flashing and trim in shop to greatest extent possible.
2. Fabricate sheet metal flashing and trim in thickness or weight needed to comply

with performance requirements, but not less than that specified for each
application and metal.

3. Verify shapes and dimensions of surfaces to be covered and obtain field
measurements for accurate fit before shop fabrication.

4. Form sheet metal flashing and trim to fit substrates without excessive oil-canning,
buckling, and tool marks; true to line, levels, and slopes; and with exposed edges
folded back to form hems.

5. Conceal fasteners and expansion provisions where possible. Do not use exposed
fasteners on faces exposed to view.

B. Fabrication Tolerances:

1. Fabricate sheet metal flashing and trim that is capable of installation to a tolerance
of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on
Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of
matching profiles.

C. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25
mm) deep, filled with butyl sealant concealed within joints.

2. Use lapped expansion joints only where indicated on Drawings.

D. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal in
accordance with cited sheet metal standard to provide for proper installation of
elastomeric sealant.

E. Fabricate cleats and attachment devices from same material as accessory being
anchored or from compatible, noncorrosive metal.

F. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal
standard for application, but not less than one gauge heavier than thickness of metal
being secured.

G. Seams:
1. Fabricate nonmoving seams with flat-lock seams. Form seams and seal with

elastomeric sealant unless otherwise recommended by sealant manufacturer for
intended use. Rivet joints where necessary for strength.

H. Do not use graphite pencils to mark metal surfaces.
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2.6 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Roof Edge Flashing and Fascia Cap: Fabricate in minimum 96-inch- (2400-mm-) long, 
but not exceeding 12-foot- (3.6-m-) long sections. Furnish with 6-inch- (150-mm-) wide, 
joint cover plates. Shop fabricate interior and exterior corners. 

1. Joint Style: Butted with expansion space and 6-inch- (150-mm-) wide, concealed 
backup plate. 

2. Fabricate from the following materials: 
a. Same material as metal roof panels, refer to Section 071113.16 "Standing-

Seam Metal Roof Panels". 

B. Roof-Penetration Flashing: Fabricate from the following materials: 
1. Stainless Steel: 0.019 inch (0.48 mm) thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with installer present, for compliance with 
requirements for installation tolerances, substrate, and other conditions affecting 
performance of the Work. 

1. Verify compliance with requirements for installation tolerances of substrates. 
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and 

securely anchored. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF UNDERLAYMENT 

A. Self-Adhering, High-Temperature Sheet Underlayment: 

1. Install self-adhering, high-temperature sheet underlayment; wrinkle free. 
2. Prime substrate if recommended by underlayment manufacturer. 
3. Comply with temperature restrictions of underlayment manufacturer for 

installation; use primer for installing underlayment at low temperatures. 
4. Apply in shingle fashion to shed water, with end laps of not less than 6 inches (150 

mm) staggered 24 inches (600 mm) between courses. 
5. Overlap side edges not less than 3-1/2 inches (90 mm). Roll laps and edges with 

roller. 
6. Roll laps and edges with roller. 
7. Cover underlayment within 14 days. 

B. Install slip sheet, wrinkle free, over underlayment before installing sheet metal flashing 
and trim. 
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1. Install in shingle fashion to shed water.
2. Lapp joints not less than 4 inches (100 mm).

3.3 INSTALLATION, GENERAL 

A. Install sheet metal flashing and trim to comply with details indicated and
recommendations of cited sheet metal standard that apply to installation characteristics
required unless otherwise indicated on Drawings.

1. Install fasteners, protective coatings, separators, sealants, and other
miscellaneous items as required to complete sheet metal flashing and trim system.

2. Install sheet metal flashing and trim true to line, levels, and slopes. Provide
uniform, neat seams with minimum exposure of sealant.

3. Anchor sheet metal flashing and trim and other components of the Work securely
in place, with provisions for thermal and structural movement.

4. Install sheet metal flashing and trim to fit substrates and to result in watertight
performance.

5. Install continuous cleats with fasteners spaced not more than 12 inches (300 mm)
o.c.

6. Install exposed sheet metal flashing and trim with limited oil-canning, and free of
buckling and tool marks.

7. Do not field cut sheet metal flashing and trim by torch.

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts
pressure-treated wood or other corrosive substrates, protect against galvanic action or
corrosion by painting contact surfaces with bituminous coating or by other permanent
separation as recommended by sheet metal manufacturer or cited sheet metal standard.

1. Coat concealed side of stainless-steel sheet metal flashing and trim with
bituminous coating where flashing and trim contact wood, ferrous metal, or
cementitious construction.

2. Underlayment: Where installing sheet metal flashing and trim directly on
cementitious or wood substrates, install underlayment and cover with slip sheet.

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim.

1. Space movement joints at maximum of 10 feet (3 m) with no joints within 24 inches
(600 mm) of corner or intersection.

2. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25
mm) deep, filled with sealant concealed within joints.

D. Fasteners: Use fastener sizes that penetrate substrate not less than recommended by
fastener manufacturer to achieve maximum pull-out resistance.

E. Conceal fasteners and expansion provisions where possible in exposed work and locate
to minimize possibility of leakage. Cover and seal fasteners and anchors as required for
a tight installation.

F. Seal joints as required for watertight construction.
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1. Use sealant-filled joints unless otherwise indicated. 

a. Embed hooked flanges of joint members not less than 1 inch (25 mm) into 
sealant. 

b. Form joints to completely conceal sealant. 
c. When ambient temperature at time of installation is between 40 and 70 deg F 

(4 and 21 deg C), set joint members for 50 percent movement each way. 
d. Adjust setting proportionately for installation at higher ambient temperatures. 

1) Do not install sealant-type joints at temperatures below 40 deg F (4 
deg C). 

2. Prepare joints and apply sealants to comply with requirements in Section 079200 
"Joint Sealants." 

3.4 INSTALLATION OF ROOF FLASHINGS 

A. Install sheet metal flashing and trim to comply with performance requirements, sheet 
metal manufacturer's written installation instructions, and cited sheet metal standard. 

1. Provide concealed fasteners where possible, and set units true to line, levels, and 
slopes. 

2. Install work with laps, joints, and seams that are permanently watertight and 
weather resistant. 

B. Roof Edge Flashing: 

1. Install roof edge flashings in accordance with ANSI/SPRI/FM 4435/ES-1. 

C. Copings: 

1. Install roof edge flashings in accordance with ANSI/SPRI/FM 4435/ES-1. 

D. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with 
top edge flared for elastomeric sealant, extending minimum of 4 inches (100 mm) over 
base flashing. Install stainless steel draw band and tighten. 

E. Counterflashing: Coordinate installation of counterflashing with installation of base 
flashing. 

1. Insert counterflashing in reglets or receivers and fit tightly to base flashing. 
2. Extend counterflashing 4 inches (100 mm) over base flashing. 
3. Lap counterflashing joints minimum of 4 inches (100 mm). 
4. Secure in waterproof manner by means of snap-in installation and sealant or lead 

wedges and sealant unless otherwise indicated. 

F. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with 
installation of roofing and other items penetrating roof. Seal with butyl sealant and clamp 
flashing to pipes that penetrate roof. 
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3.5 INSTALLATION TOLERANCES 

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed
tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on
Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of
matching profiles.

3.6 CLEANING 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.

B. Clean and neutralize flux materials. Clean off excess solder.

C. Clean off excess sealants.

3.7 PROTECTION 

A. Remove temporary protective coverings and strippable films as sheet metal flashing and
trim are installed unless otherwise indicated in manufacturer's written installation
instructions.

B. On completion of sheet metal flashing and trim installation, remove unused materials
and clean finished surfaces as recommended in writing by sheet metal flashing and trim
manufacturer.

C. Maintain sheet metal flashing and trim in clean condition during construction.

D. Replace sheet metal flashing and trim that have been damaged or that have deteriorated
beyond successful repair by finish touchup or similar minor repair procedures, as
determined by Architect.

END OF SECTION 076200 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 236 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 
 

 
FINAL DESIGN JOINT SEALANTS 
MAY 10, 2019 079200 - 1 
 

SECTION 079200 

JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, 
latest editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Non-staining silicone joint sealants. 
3. Urethane joint sealants. 
4. Immersible joint sealants. 
5. Silyl-terminated polyether joint sealants. 
6. Mildew-resistant joint sealants. 
7. Polysulfide joint sealants. 
8. Butyl joint sealants. 
9. Latex joint sealants. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each joint-sealant product. 

B. Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured 
sealants showing the full range of colors available for each product exposed to view. 

C. Samples for Verification: For each kind and color of joint sealant required, provide 
Samples with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-
inch- (150-mm-) long strips of material matching the appearance of exposed surfaces 
adjacent to joint sealants. 

D. Joint-Sealant Schedule: Include the following information: 
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1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency.

B. Product Test Reports: For each kind of joint sealant, for tests performed by
manufacturer and witnessed by a qualified testing agency, or a qualified testing
agency.

C. Preconstruction Laboratory Test Schedule: Include the following information for each
joint sealant and substrate material to be tested:

1. Joint-sealant location and designation.
2. Manufacturer and product name.
3. Type of substrate material.
4. Proposed test.
5. Number of samples required.

D. Preconstruction Field-Adhesion-Test Reports: Indicate which sealants and joint
preparation methods resulted in optimum adhesion to joint substrates based on testing
specified in "Preconstruction Testing" Article.

E. Field-Adhesion-Test Reports: For each sealant application tested.

F. Sample Warranties: For special warranties.

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.

B. Product Testing: Test joint sealants using a qualified testing agency.

1. Testing Agency Qualifications: Qualified according to ASTM C 1021 to conduct
the testing indicated.

C. Mockups: Install sealant in mockups of assemblies specified in other Sections that are
indicated to receive joint sealants specified in this Section. Use materials and
installation methods specified in this Section.
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1.7 PRECONSTRUCTION TESTING 

A. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their 
adhesion to Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by 
Architect. 

2. Conduct field tests for each kind of sealant and joint substrate. 
3. Notify Architect seven days in advance of dates and times when test joints will be 

erected. 
4. Arrange for tests to take place with joint-sealant manufacturer's technical 

representative present. 

a. Test Method: Test joint sealants according to Method A, Field-Applied 
Sealant Joint Hand Pull Tab, in Appendix X1.1 in ASTM C 1193 or 
Method A, Tail Procedure, in ASTM C 1521. 

1) For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite 
side. Repeat procedure for opposite side. 

5. Report whether sealant failed to adhere to joint substrates or tore cohesively. 
Include data on pull distance used to test each kind of product and joint 
substrate. For sealants that fail adhesively, retest until satisfactory adhesion is 
obtained. 

6. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not 
evidencing adhesive failure from testing, in absence of other indications of 
noncompliance with requirements, will be considered satisfactory. Do not use 
sealants that fail to adhere to joint substrates during testing. 

1.8 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted 
by joint-sealant manufacturer or are below 40 deg F (5 deg C). 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been 

removed from joint substrates. 

1.9 WARRANTY 

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do 
not comply with performance and other requirements specified in this Section within 
specified warranty period. 
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1. Warranty Period: Two years from date of Substantial Completion.

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to
repair or replace those joint sealants that do not comply with performance and other
requirements specified in this Section within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

C. Special warranties specified in this article exclude deterioration or failure of joint
sealants from the following:

1. Movement of the structure caused by stresses on the sealant exceeding sealant
manufacturer's written specifications for sealant elongation and compression.

2. Disintegration of joint substrates from causes exceeding design specifications.
3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other

atmospheric contaminants.

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Compatibility: Provide joint sealants, backings, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by joint-sealant manufacturer, based on testing and field
experience.

B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full
range.

2.2 SILICONE JOINT SEALANTS 

A. Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25
percent movement capability, traffic- and nontraffic-use, neutral-curing silicone joint
sealant; ASTM C 920, Type S, Grade P, Class 25, Uses T and NT.

B. Silicone, M, P, 100/50, T, NT: Multicomponent, pourable, plus 100 percent and
minus 50 percent movement capability, traffic- and nontraffic-use, neutral-curing
silicone joint sealant; ASTM C 920, Type M, Grade P, Class 100/50, Uses T and NT.

2.3 NONSTAINING SILICONE JOINT SEALANTS 

A. Nonstaining Joint Sealants: No staining of substrates when tested according to
ASTM C 1248.
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B. Silicone, Nonstaining, S, NS, 50, NT: Nonstaining, single-component, nonsag, plus 50 
percent and minus 50 percent movement capability, nontraffic-use, neutral-curing 
silicone joint sealant; ASTM C 920, Type S, Grade NS, Class 50, Use NT. 

2.4 URETHANE JOINT SEALANTS 

A. Urethane, S, NS, 25, NT: Single-component, nonsag, nontraffic-use, plus 25 percent 
and minus 25 percent movement capability, urethane joint sealant; ASTM C 920, 
Type S, Grade NS, Class 25, Use NT. 

2.5 MILDEW-RESISTANT JOINT SEALANTS 

A. Mildew-Resistant Joint Sealants: Formulated for prolonged exposure to humidity with 
fungicide to prevent mold and mildew growth. 

B. Silicone, Mildew Resistant, Acid Curing, S, NS, 25, NT: Mildew-resistant, single-
component, nonsag, plus 25 percent and minus 25 percent movement capability, 
nontraffic-use, acid-curing silicone joint sealant; ASTM C 920, Type S, Grade NS, 
Class 25, Use NT. 

2.6 BUTYL JOINT SEALANTS 

A. Butyl-Rubber-Based Joint Sealants: ASTM C 1311. 

2.7 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, 
sealants, primers, and other joint fillers; and approved for applications indicated by 
sealant manufacturer based on field experience and laboratory testing. 

1. <Double click here to find, evaluate, and insert list of manufacturers and 
products.> 

B. Cylindrical Sealant Backings: ASTM C 1330,  
1. Type C (closed-cell material with a surface skin),  
2. Type O (open-cell material),  
3. Type B (bicellular material with a surface skin),  
4. or any of the preceding types, as approved in writing by joint-sealant 

manufacturer for joint application indicated, and of size and density to control 
sealant depth and otherwise contribute to producing optimum sealant 
performance. 

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant 
manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials 
or joint surfaces at back of joint. Provide self-adhesive tape where applicable. 
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2.8 MISCELLANEOUS MATERIALS 

A. Primer: Material recommended by joint-sealant manufacturer where required for
adhesion of sealant to joint substrates indicated, as determined from preconstruction
joint-sealant-substrate tests and field tests.

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of
sealants and sealant backing materials, free of oily residues or other substances
capable of staining or harming joint substrates and adjacent nonporous surfaces in any
way, and formulated to promote optimum adhesion of sealants to joint substrates.

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and
surfaces adjacent to joints.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance
with requirements for joint configuration, installation tolerances, and other conditions
affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants
to comply with joint-sealant manufacturer's written instructions and the following
requirements:

1. Remove all foreign material from joint substrates that could interfere with
adhesion of joint sealant, including dust, paints (except for permanent, protective
coatings tested and approved for sealant adhesion and compatibility by sealant
manufacturer), old joint sealants, oil, grease, waterproofing, water repellents,
water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical
abrading, or a combination of these methods to produce a clean, sound substrate
capable of developing optimum bond with joint sealants. Remove loose particles
remaining after cleaning operations above by vacuuming or blowing out joints
with oil-free compressed air. Porous joint substrates include the following:

a. Concrete.
b. Masonry.

3. Remove laitance and form-release agents from concrete.
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4. Clean nonporous joint substrate surfaces with chemical cleaners or other means 
that do not stain, harm substrates, or leave residues capable of interfering with 
adhesion of joint sealants. Nonporous joint substrates include the following: 

a. Metal. 
b. Porcelain enamel. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant 
manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior 
experience. Apply primer to comply with joint-sealant manufacturer's written 
instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or 
migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or 
primer with adjoining surfaces that otherwise would be permanently stained or 
damaged by such contact or by cleaning methods required to remove sealant smears. 
Remove tape immediately after tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions for 
products and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use 
of joint sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at 
position required to produce cross-sectional shapes and depths of installed sealants 
relative to joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant 

application, and replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used 
between sealants and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same 
time backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning 
or curing begins, tool sealants according to requirements specified in subparagraphs 
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below to form smooth, uniform beads of configuration indicated; to eliminate air 
pockets; and to ensure contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that 

do not discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193 unless otherwise 

indicated. 
4. Provide flush joint profile at joints between soffit panels according to Figure 8B in 

ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing: Test completed and cured sealant joints as follows: 

a. Perform 4 tests for the first 500 feet of joint length for each kind of sealant 
and joint substrate. 

2. Test Method: Test joint sealants according to Method A, Field-Applied Sealant 
Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail 
Procedure, in ASTM C 1521. 

a. For joints with dissimilar substrates, verify adhesion to each substrate 
separately; extend cut along one side, verifying adhesion to opposite side. 
Repeat procedure for opposite side. 

3. Inspect tested joints and report on the following: 

a. Whether sealants filled joint cavities and are free of voids. 
b. Whether sealant dimensions and configurations comply with specified 

requirements. 
c. Whether sealants in joints connected to pulled-out portion failed to adhere 

to joint substrates or tore cohesively. Include data on pull distance used to 
test each kind of product and joint substrate. Compare these results to 
determine if adhesion complies with sealant manufacturer's field-adhesion 
hand-pull test criteria. 

4. Record test results in a field-adhesion-test log. Include dates when sealants were 
installed, names of persons who installed sealants, test dates, test locations, 
whether joints were primed, adhesion results and percent elongations, sealant 
material, sealant configuration, and sealant dimensions. 

5. Repair sealants pulled from test area by applying new sealants following same 
procedures used originally to seal joints. Ensure that original sealant surfaces are 
clean and that new sealant contacts original sealant. 
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B. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure 
from testing or noncompliance with other indicated requirements will be considered 
satisfactory. Remove sealants that fail to adhere to joint substrates during testing or to 
comply with other requirements. Retest failed applications until test results prove 
sealants comply with indicated requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses 
by methods and with cleaning materials approved in writing by manufacturers of joint 
sealants and of products in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating 
substances and from damage resulting from construction operations or other causes 
so sealants are without deterioration or damage at time of Substantial Completion. If, 
despite such protection, damage or deterioration occurs, cut out, remove, and repair 
damaged or deteriorated joint sealants immediately so installations with repaired areas 
are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Exterior joints in vertical surfaces and horizontal nontraffic 
surfaces <JS-1>. 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Joints between plant-precast architectural concrete units. 
c. Control and expansion joints in unit masonry. 
d. Joints in dimension stone cladding. 
e. Joints in glass unit masonry assemblies. 
f. Joints in exterior insulation and finish systems. 
g. Joints between metal panels. 
h. Joints between different materials listed above. 
i. Perimeter joints between materials listed above and frames of doors, 

louvers and screening panels. 
j. Control and expansion joints in ceilings, soffits, and other overhead 

surfaces. 
k. Other joints as indicated on Drawings. 

2. Joint Sealant: Silicone, nonstaining, S, NS, 50, NT. 
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of 

colors. 

B. Joint-Sealant Application: Interior joints in horizontal traffic surfaces <JS-2>. 
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1. Joint Locations:

a. Isolation joints in cast-in-place concrete slabs.
b. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, S, P, 25, T, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of

colors.

C. Joint-Sealant Application: Interior joints in vertical surfaces and horizontal nontraffic
surfaces <JS-3>.

1. Joint Locations:

a. Control and expansion joints on exposed interior surfaces of exterior walls.
b. Tile control and expansion joints.
c. Vertical joints on exposed surfaces of unit masonry, concrete, walls and

partitions.
d. Other joints as indicated on Drawings.

2. Joint Sealant: Urethane, S, NS, 25, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of

colors.

D. Joint-Sealant Application: Mildew-resistant interior joints in vertical surfaces and
horizontal nontraffic surfaces <JS-4>.

1. Joint Locations:

a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
b. Tile control and expansion joints where indicated.
c. Other joints as indicated on Drawings.

2. Joint Sealant: Silicone, mildew resistant, acid curing, S, NS, 25, NT.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of

colors.

E. Joint-Sealant Application: Concealed mastics <JS-5>.

1. Joint Locations:

a. Aluminum thresholds.
b. Sill plates.
c. Other joints as indicated on Drawings.

2. Joint Sealant: Butyl-rubber based.
3. Joint-Sealant Color: As selected by Architect from manufacturer's full range of

colors.
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END OF SECTION 079200 
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SECTION 08 01 52.93 

HISTORIC TREATMENT OF WOOD WINDOWS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. This Section includes the following:

1. Window member repair and patching.
2. Window member replacement.
3. Window sash replacement.
4. Wood window unit removal and reinstallation.
5. Wood window unit removal and replacement.
6. Window hardware repair and replacement.
7. Weather stripping.

B. Related Sections include the following:
1. Section 07 9200 - Joint Sealants, for sealing joints in restored wood windows.
2. Section 09 0190.91 - Painting Restoration, for paint removal, surface preparation,

and refinishing of wood windows in place.

1.3 WINDOW SYSTEM DESCRIPTIONS 

A. Window System Component Descriptions:  Window component terminology shall be as
identified in AWS's "Architectural Woodwork Standards," Section 6.

B. Wood window components for historic treatment work include the following:

1. Frame Components:  Head, jamb, and sill.
2. Sash Components:  Stile and rails, parting bead, stop, and muntins.
3. Exterior Trim:  Exterior casing, brick mould, and drip cap.
4. Interior Trim:  Casing, stool, and apron.

C. Glazing includes glass, glazing points, glazing compounds, and gaskets.
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1.4   SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Verification:  For each type of wood window replacement component 
required, prepared on Samples of size indicated below. 

1. Main Frame Member:  12-inch- long, full-size sections with applied finish. 

2. Repaired and Refinished Wood Window Member:  Prepare Samples using existing 
wood window members removed from site, repaired with patching compound, and 
refinished. 

3. Hardware:  Full-size units with factory-applied finish. 
4. Weather Stripping:  12-inch- long sections. 

C. Qualification Data:  For historic treatment specialists. 

D. Historic Treatment Program:  For each phase of historic treatment process, including 
protection of surrounding materials on the building and Project site during operations.  
Describe in detail the materials, methods, equipment, and sequence of operations to be 
used for each phase of historic treatment work. 

1. If materials and methods alternative to those indicated are proposed for any phase 
of historic treatment work, provide a written description, including evidence of 
successful use on other comparable projects, and a testing program to 
demonstrate their effectiveness for this Project. 

1.5 QUALITY ASSURANCE 

A. Historic Treatment Specialist Qualifications:  A firm or individual experienced in historic 
treatment of windows similar in material, design, and extent to that indicated for this 
Project, whose work has resulted in construction with a record of successful in-service 
performance. 

1. Historic Treatment Specialist Qualifications shall be provided at time of bidding 
incorporated with the bid package for City review. 

2. Field Supervision:  Require that an experienced full-time supervisor be at Project 
site during times that historic treatment of wood windows is in progress. 

B. Mockups:  Prepare existing windows to serve as mockups to demonstrate historic 
treatment methods and procedures for aesthetic effects and qualities of materials and 
execution.  Use materials and methods proposed for completed Work and prepare 
mockups under same weather conditions to be expected during remainder of Work. 

1. Wood Window Repair:  Prepare one entire window unit to serve as mockup to 
demonstrate sample repair of wood window members including frame, sash, 
glazing, and hardware. 
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2. Approved mockups shall become part of the completed Work if undisturbed at time
of Substantial Completion.

C. AWS Quality Standard:  Comply with applicable rqeuirements in AWS’s “Architectural
Woodwork Standards” for construction, finishes, grades of wood windows, and other
requirements.

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver patching and repair compounds to Project site in manufacturer's original and
unopened containers, labeled with description of contents and name of manufacturer.

B. Comply with manufacturer's written instructions for minimum and maximum temperature
requirements for storage of patching materials.

1.7 SEQUENCING AND SCHEDULING 

A. Perform historic treatment of wood windows in the following sequence:

1. Repair deteriorated and damaged wood members.
2. Replace damaged and missing wood window members.
3. Refinish existing wood windows.
4. Repair or replace existing window hardware.
5. Install new weather stripping.

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply
to product selection:

1. Products:  Subject to compliance with requirements, provide one of the products
specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by one
of the manufacturers specified.

2.2 REPLACEMENT WOOD MATERIALS 

A. Wood:  Clear fine-grained lumber; kiln dried to a moisture content of 6 to 12 percent at
time of fabrication; free of visible finger joints, blue stain, knots, pitch pockets, and
surface checks larger than 1/32 inch deep by 2 inches wide; and treated with water-
repellent preservative.
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1. Species:  Ponderosa pine or Western Red Cedar . 

2.3 WOOD PATCHING MATERIALS 

A. Wood Pretreatment:  Ready-to-use product designed for hardening and sealing soft 
fibers of wood materials that have deteriorated due to weathering and exposure and 
designed specifically to enhance the bond of wood patching compound to existing wood. 

1. Products: 

a. Abatron, Inc.; Liquidwood. 
b. Advanced Repair Technology; Primatrate. 
c. Wood Care Systems; Liquid TIMBR. 

B. Wood Patching Compound:  2-part epoxy-resin wood compound with a 10- to 15-minute 
cure at 70 deg F, in knife grade formulation and recommended by manufacturer for type 
of wood repair indicated.  Compound shall be designed for filling damaged wood 
materials that have deteriorated due to weathering and exposure.  Compound shall be 
capable of filling deep holes and capable of spreading to feather edge. 

1. Products: 

a. Abatron, Inc.; Liquidwood with WoodEpox. 
b. Advanced Repair Technology; Primatrate with Flex-Tec HV. 
c. Gougeon Brothers, Inc.; West System. 
d. Polymeric Systems Inc.; Quickwood. 
e. Wood Care Systems; Liquid TIMBR with TIMBR Flex. 

2.4 REPLACEMENT WINDOW HARDWARE 

A. General:  Provide complete sets of window hardware consisting of sash balances, 
hinges, pulls, latches, and accessories indicated for each window.  Replacement window 
hardware shall be designed to smoothly operate, tightly close, and securely lock wood 
windows and be sized to accommodate sash or ventilator weight and dimensions. 

B. Repair and Refinish Existing Hardware:  Remove window hardware and repair and 
refinish to match samples. 

C. Replacement Hardware:  Replace existing damaged or missing window hardware with 
replacement hardware manufactured by one of the following, or equal: 

1. Manufacturers: 

a. Ball and Ball. 
b. Bronze Craft Corporation (The). 
c. Craftsmen Hardware Co., Ltd. 
d. Phelps Company Architectural  Specialties. 
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D. Window Hardware:

1. Material:  Cast or wrought aluminum.
2. Design:  Provide custom hardware to replicate existing hardware.
3. Replacement Window Hardware:  Match existing window hardware of the following

types:

a. Projected window hinge.
b. Window lock.
c. Window latch.
d. Handle.
e. Pole ring.
f. Window gasketing.

E. Window Hardware Finishes:  Comply with BHMA A156.18 for base material and finish
requirements indicated by the following:
1. BHMA 628:  Satin aluminum, clear anodized, aluminum base metal.

2.5 REPLACEMENT WOOD WINDOWS 

A. Replacement Wood Window Frames and Sashes:  Custom-fabricated replacement
wood windows to match existing materials and profiles, with operating and latching
hardware.

1. Provide replacement wood windows fabricated to comply with AWS Sections 6 and
12 requirements for Custom grade.

2. Wood Species:  Match wood species of exterior window trim and frame parts.
3. Wood Window Members:  Match wood profiles of existing exterior window trim,

frame and sash parts.
4. Exposed Hardware:  Reuse existing exposed window hardware.
5. Storm Window Hardware:  Provide hardware to secure storm window to window

frames.

B. Manufacturers:

1. Allegheny Restoration& Builders Inc.
2. Dahlgrens, Inc.
3. Parrett Windows.
4. Shaw/Stewart Lumber Company.
5. WOODSTONE Company (The).
6. Woodward Thomsen Company.
7. Wood Window Workshop.

2.6   WEATHER STRIPPING 

A. Manufacturers:

1. National Guard Products, Inc.
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2. Pemko Manufacturing Co., Inc. 
3. Reese Enterprises, Inc. 
4. Zero International, Inc. 

B.  Compression-Type Weather Stripping:  Provide compressible weather stripping 
designed for permanently resilient sealing under bumper or wiper action and to be 
completely concealed when wood window is closed. 

1. Weather-Stripping Material:  Match existing materials and profiles. 
2. Weather-Stripping Material:  Dense elastomeric gaskets complying with 

ASTM C 864. 

C. Replaceable Weather Seals:  Comply with AAMA 701/702. 

2.7 MISCELLANEOUS MATERIALS 

A. Cleaning Materials: 

1. Detergent Solution:  Solution prepared by mixing 2 cups of tetrasodium 
polyphosphate (TSPP), 1/2 cup of laundry detergent, 5 quarts of 5 percent sodium 
hypochlorite bleach, and 15 quarts of warm water for each 5 gal. of solution 
required. 

2. Mildewcide:  Provide commercial proprietary mildewcide or a solution prepared by 
mixing 1/3 cup of household detergent, 1 quart of 5 percent sodium hypochlorite 
bleach, and 3 quarts of warm water. 

B. Adhesive:  Wood adhesive with a 15- to 45-minute cure at 70 deg F, in gunnable 
formulation and recommended by adhesive manufacturer for exterior wood repair. 

C. Fasteners:  Provide aluminum or stainless-steel fasteners compatible with window 
members, trim, hardware, anchors and other components. 

D. Anchors, Clips, and Accessories:  Fabricate anchors, clips, and window accessories of 
aluminum, nonmagnetic stainless steel, or hot-dip zinc-coated steel complying with 
requirements in ASTM B 633 for SC 3 (Severe) service condition. 

2.8 FABRICATION OF REPLACEMENT MEMBERS 

A. General:  Fabricate window replacement members and units to comply with AWS 
Sections 6 and 12 requirements for Custom grade. 

1. Fabricate replacement wood sash members and frame members that are 
reglazable without dismantling sash members or framing members. 

2. Weather Stripping:  Provide full-perimeter weather stripping for each operable 
sash. 

a. Hung Windows:  Provide weather stripping only at horizontal rails of operable 
sash. 
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3. Mullions:  Provide replacement mullions as shown, matching existing units, 
complete with anchors for support to structure and installation of window units. 

4. Glazing Stops:  Provide replacement glazing stops coordinated with glazing 
system indicated.  Provide glazing stops to match sash frames. 

5. Molded Profiles of Replacement Members:  Match existing profiles. 
6. Sash Members:  Fabricate with mortise and tenon joints, coped, glued under 

pressure, and pinned.  Half-lap muntin bars at intersections. 
7. Frame Members:  Dado, rabbet, and plant assemble. 
8. Ease edges of replacement members as necessary to match existing members. 

2.9 WOOD WINDOW FINISHES 

A. Factory-Primed Replacement Windows:  Provide factory-prime coat on exposed exterior 
and interior wood surfaces. 

PART 3 - EXECUTION 

3.1 HISTORIC TREATMENT SPECIALIST 

A. Historic Treatment Specialists:  Subject to compliance with requirements, engage an 
historic treatment specialist. Submit qualifications for approval at time of bidding. 

B. Responsibilities:  Coordinate historic treatment of wood windows. 

3.2 PREPARATION 

A. Protect adjacent materials from damage caused by historic treatment of wood windows. 

B. Clean existing wood windows of mildew, algae, moss, plant material, loose paint, grease, 
dirt, and other debris.  Use bristle brush and mildewcide to kill mildew.  After cleaning, 
rinse thoroughly with fresh water.  Allow to dry before patching, repairing, or painting. 

C. Treat existing wood window members to remain in place with water-repellent 
preservative treatment; apply liberally by brush to all lap and butt joints, edges and ends 
of wood members, and bottoms of window frames.  Apply treatment after wood members 
are patched and filled. 

D. Condition replacement wood members and replacement wood windows to prevailing 
conditions at installation areas before installing. 

3.3 HISTORIC TREATMENT PROCEDURES, GENERAL 

A. Window Removal:  Where sashes or windows or window components are indicated for 
removal, cover resultant openings with temporary enclosures so that openings are 
weathertight during repair period. 
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B. Identify removed windows, sashes, and members with numbering system to ensure 
reinstallation in same location.  Key windows, sashes, and members to Drawings 
showing location of each removed unit.  Mark units in a location that will be concealed 
after reinstallation. 

3.4 WOOD WINDOW MEMBER PATCHING 

A. Patch wood members that have been damaged and exhibit depressions, holes, or similar 
voids, and that have limited rotted or decayed wood.  Remove rotted or decayed wood 
down to sound wood. 

1. Treat wood members with wood pretreatment prior to application of patching 
compound according to repair and patching material manufacturer's written 
instructions. 

B. Apply patching compound to fill depressions, nicks, cracks, and other voids.  Apply 
compound in layers as recommended by manufacturer until the void is completely filled.  
Sand patching compound smooth and flush, matching contour of existing wood member. 

C. Clean spilled compound from adjacent materials immediately. 

3.5 WOOD WINDOW MEMBER REPAIR 

A. Window Schedule:  Repair wood members at locations indicated in the Historic 
Treatment of Wood Window Schedule at the end of Part 3. 

1. Repair wood members by pretreating and filling with patching compounds or by 
replacing with new members spliced into existing wood members as indicated in 
the schedule. 

2. Repair windows by splicing in replacement wood sections where deterioration is 
structural, including at meeting points of rails and meeting points of true muntins. 

B. Repair by Pretreatment and Patching Compound: 

1. Clean wood surfaces prior to consolidation treatment and patching. 
2. If rotted or soft wood remains, remove down to sound wood according to patching 

manufacturer's written instructions. 
3. Apply wood pretreatment to soft wood fibers to remain, complying with 

manufacturer's written instructions.  Coat surface of wood with consolidation 
treatment by brushing, applying multiple coats until wood is saturated.  Allow 
treatment to harden before filling void with patching compound. 

4. Mix only as much patching compound as can be applied according to 
manufacturer's written instructions. 

5. Apply patching compound to fill depressions, nicks, cracks, and other voids 
created by removed or missing wood.  Apply compound in layers as recommended 
in writing by manufacturer until the void is completely filled.  Sand patching 
compound smooth and flush and matching contour of existing wood member. 

6. Clean spilled compound from adjacent materials immediately. 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 255 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 

FINAL DESIGN HISTORIC TREATMENT OF WOOD WINDOWS 
MAY 10, 2019 080152.93 - 9 

C. Repair by Wood Member Replacement:  Custom fabricate new wood members to
replace missing members or members deteriorated beyond repair.  Either replace entire
wood member or splice new wood member into existing member.

D. Cut out deteriorated or damaged sections of wood members and replace them by
splicing replacement wood members into existing remaining wood members.

1. Anchor new wood members by nailing and adhesive.
2. Install wood members with concealed fasteners.  Fill nail holes and touch up the

finish to match surrounding wood finish.

3.6 WOOD WINDOW UNIT REPLACEMENT 

A. Window Unit Replacement:  Where scheduled, replace existing wood windows with new
custom-fabricated wood windows to match existing windows.

B. Comply with manufacturer's written instructions for installing windows, hardware,
accessories, and other components.

C. Install windows level, plumb, square, true to line, without distortion or impeding thermal
movement, anchored securely in place to structural support, and in proper relation to
wall flashing and other adjacent construction.

D. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight
construction.

E. Metal Protection:  Separate aluminum and other corrodible surfaces from sources of
corrosion or electrolytic action at points of contact with other materials.

3.7 HISTORIC TREATMENT OF WOOD WINDOW SCHEDULE 

A. Historic Wood Windows: Casement window. Location:  All Clubhouse Windows,
including all around Assembly Room (12), Kitchen (4), and Restroom (1).

1. Repair and Limited Replacement:  Repair existing wood window, including frame
and sash, on-site using indicated treatments.

2. Existing Paint Removal:  Refer to Section 09 0190.91 - Painting Restoration.
3. Wood Frame:  Remain in place and repair.
4. Wood Sash:  Remove sash from opening and repair.
5. Finish Treatment: Field application of finish coating as specified in Section 09

0190.91 - Painting Restoration.
6. Hardware:  Projected window hinge, Window lock, Window latch, Handle and

Window gasketing.

B. Historic Wood Window: Fixed sidelite windows paired with Doors 101 and 102 as
indicated on Drawings. Location:  East and West-facing entrances at exterior wall of
Room 100 – Meeting Room, adjacent to new doors. Frame to remain,p and be repaired
and refinished in place. Provide new entrance and sidelight as indicated.
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1. Existing Paint Removal:  Refer to Section 09 0190.91 - Painting Restoration. 
2. Wood Frame:  Remain in place and repair. 
3. Wood Sidelite Mullions, Muntins, Partial Frame:  Provide new, fabricated in 

accordance with Secretary of Interior Standards for Reconstruction. 
4. Finish Treatment: Field application of finish coating as specified in Section 09 

0190.91 - Painting Restoration. 
 

END OF SECTION 080152.93 
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SECTION 081113 

HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, 
latest editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section includes: 

1. Interior standard steel doors and frames. 
2. Exterior standard steel doors and frames. 
3. Interior custom hollow-metal doors and frames. 
4. Exterior custom hollow-metal doors and frames. 

B. Related Requirements: 
1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors. 

1.3 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 
NAAMM-HMMA 803 or SDI A250.8. 

1.4 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, 
anchor bolts, and items with integral anchors. Deliver such items to Project site in time 
for installation. 

B. Coordinate requirements for installation of door hardware, electrified door hardware, 
and access control and security systems. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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1. Include construction details, material descriptions, core descriptions, and
finishes.

B. Shop Drawings: Include the following:

1. Elevations of each door type.
2. Details of doors, including vertical- and horizontal-edge details and metal

thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal

thicknesses.
4. Locations of reinforcement and preparations for hardware.
5. Details of each different wall opening condition.
6. Details of anchorages, joints, field splices, and connections.
7. Details of accessories.

C. Product Schedule: For hollow-metal doors and frames, prepared by or under the
supervision of supplier, using same reference numbers for details and openings as
those on Drawings. Coordinate with final door hardware schedule.

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide
protection during transit and Project-site storage. Do not use nonvented plastic.

1. Provide additional protection to prevent damage to factory-finished units.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack
welded to jambs and mullions.

C. Store hollow-metal doors and frames vertically under cover at Project site with head
up. Place on minimum 4-inch- (102-mm-) high wood blocking. Provide minimum 1/4-
inch (6-mm) space between each stacked door to permit air circulation.

PART 2 - PRODUCTS 

2.1 EXTERIOR STANDARD STEEL DOORS AND FRAMES 

A. Construct hollow-metal doors and frames to comply with standards indicated for
materials, fabrication, hardware locations, hardware reinforcement, tolerances, and
clearances, and as specified.

B. Extra-Heavy-Duty Doors and Frames: SDI A250.8, Level 3; SDI A250.4, Level A.
Locations include all doors accessing Storage Rooms including Doors 103, 104, 203
and 204.

1. Doors:
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a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches (44.5 mm).
c. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3

mm), with minimum A60 (ZF180) coating.
d. Edge Construction: Model 2, Seamless.
e. Edge Bevel: Provide manufacturer's standard beveled or square edges.
f. Top Edge Closures: Close top edges of doors with flush closures of same

material as face sheets. Seal joints against water penetration.
g. Bottom Edges: Close bottom edges of doors with end closures or channels

of same material as face sheets. Provide weep-hole openings in bottoms of
exterior doors to permit moisture to escape.

h. Core: Vertical steel stiffener.

2. Frames:

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch
(1.3 mm), with minimum A60 (ZF180) coating.

b. Construction: Full profile welded.

3. Exposed Finish: Prime.

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B;
suitable for exposed applications.

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free
of scale, pitting, or surface defects; pickled and oiled.

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B.

D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.

E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for
application indicated, fabricated from corrosion-resistant materials, with clips or other
accessory devices for attaching hollow-metal frames of type indicated.

2.3 FABRICATION 

A. Door Astragals: Provide overlapping astragal on one leaf of pairs of doors where
required by NFPA 80 for fire-performance rating or where indicated. Extend minimum
3/4 inch (19 mm) beyond edge of door on which astragal is mounted or as required to
comply with published listing of qualified testing agency.

B. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping
limitations require multiple sections. Where frames are fabricated in sections, provide
alignment plates or angles at each joint, fabricated of metal of same or greater
thickness as frames.
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1. Frames: Provide closed tubular members with no visible face seams or joints, 
fabricated from same material as door frame. Fasten members at crossings and 
to jambs by welding. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 
fasteners unless otherwise indicated. 

3. Door Silencers: Except on weather-stripped frames, drill stops to receive door 
silencers as follows. Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door 
silencers. 

b. Double-Door Frames: Drill stop in head jamb to receive two door silencers. 

4. Terminated Stops: Terminate stops 6 inches (152 mm) above finish floor with a 
45-degree angle cut, and close open end of stop with steel sheet closure. Cover 
opening in extension of frame with welded-steel filler plate, with welds ground 
smooth and flush with frame. 

C. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive 
templated mortised hardware, and electrical wiring; include cutouts, reinforcement, 
mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, 
and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-
mounted door hardware. 

2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for 
hardware. 

2.4 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free 
primer complying with SDI A250.10; recommended by primer manufacturer for 
substrate; compatible with substrate and field-applied coatings despite prolonged 
exposure. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by 
grinding, filling, and dressing, as required to make repaired area smooth, flush, and 
invisible on exposed faces. Touch up factory-applied finishes where spreaders are 
removed. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-
mounted door hardware. 
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3.2 INSTALLATION 

A. General: Install hollow-metal doors and frames plumb, rigid, properly aligned, and
securely fastened in place. Comply with approved Shop Drawings and with
manufacturer's written instructions.

B. Hollow-Metal Frames: Comply with SDI A250.11.

1. Set frames accurately in position; plumbed, aligned, and braced securely until
permanent anchors are set. After wall construction is complete, remove
temporary braces without damage to completed Work.

a. Where frames are fabricated in sections, field splice at approved locations
by welding face joint continuously; grind, fill, dress, and make splice
smooth, flush, and invisible on exposed faces. Touch-up finishes.

b. Install frames with removable stops located on secure side of opening.

2. Fire-Rated Openings: Install frames according to NFPA 80.
3. Floor Anchors: Secure with postinstalled expansion anchors.
4. In-Place Concrete or Masonry Construction: Secure frames in place with

postinstalled expansion anchors. Countersink anchors, and fill and make smooth,
flush, and invisible on exposed faces.

5. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:

a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet
on a line 90 degrees from jamb perpendicular to frame head.

b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a
horizontal line parallel to plane of wall.

c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face
corners of jambs on parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor.

C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within
clearances specified below.

1. Non-Fire-Rated Steel Doors: Comply with SDI A250.8.

3.3 CLEANING AND TOUCHUP 

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged
areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing
repair paint according to manufacturer's written instructions.

END OF SECTION 081113 
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SECTION 081433 

STILE AND RAIL WOOD DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exterior stile and rail wood doors. 
2. Interior stile and rail wood doors. 
3. Factory fitting stile and rail wood doors to frames and factory machining for 

hardware. 
4. Factory priming. 

B. Related Requirements: 
1.  Section 099113 "Exterior Painting" for field finishing stile and rail doors. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product, including the following: 

1. Details of construction and glazing. 
2. Door frame construction. 
3. Factory-machining criteria. 
4. Factory-priming specifications. 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each type of 
door; construction details not covered in Product Data, including those for stiles, rails, 
panels, and moldings (sticking); and other pertinent data, including the following: 

1. Door schedule indicating door and frame location, type, size, fire protection rating, 
and swing. 

2. Door elevations, dimensions and location of hardware, lite locations, and glazing 
thickness. 

3. Details of frame for each frame type, including dimensions and profile. 
4. Details of electrical raceway and preparation for electrified hardware, access 

control systems, and security systems. 
5. Dimensions and locations of mortises and holes for hardware. 
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6. Clearances and undercuts.
7. Requirements for veneer matching.
8. Doors to be factory [primed] [finished] and application requirements.
9. Apply WI Certified Compliance Program label to Shop Drawings.

C. Samples for Verification:
1. Corner sections of doors, approximately 8 by 10 inches (200 by 250 mm), with

door faces and edges representing actual materials to be used.

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For door inspector.
1. Egress Door Inspector: Submit documentation of compliance with NFPA 101,

section 7.2.1.15.4.
2. Submit copy of DHI Fire and Egress Door Assembly Inspector (FDAI) certificate.

B. Field quality control reports.

C. Sample Warranty: For special warranty.

1.5 CLOSEOUT SUBMITTALS. 

A. Special warranties.

B. Quality Standard Compliance Certificates: WI Certified Compliance Program certificates.

C. Record Documents: For fire-rated doors, list of door numbers and applicable room name
and number to which door accesses.

1.6 QUALITY ASSURANCE 

A. Manufacturer's Certification: Licensed participant in WI's Certified Compliance Program.

B. Egress Door Inspector Qualifications: Inspector for field quality control inspections of
egress door assemblies shall meet the qualifications set forth in NFPA 101, section
7.2.1.15.4 and the following:

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written
instructions.

B. Package doors individually in opaque plastic bags or cardboard cartons.

C. Mark each door on top and bottom rail with opening number used on Shop Drawings.
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1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and 
weathertight, wet work in spaces is complete and dry, and HVAC system is operating 
and maintaining temperature and relative humidity levels designed for building 
occupants for the remainder of construction period. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace doors and frames that fail in 
materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Delamination of veneer. 
b. Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-inch 

(1067-by-2134-mm) section. 
c. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 

3-inch (0.25 mm in a 76.2-mm) span. 

2. Warranty shall also include installation and finishing that may be required due to 
repair or replacement of defective doors and frames. 

3. Warranty shall be in effect during specified period of time from date of Substantial 
Completion. 

4. Warranty Period for Exterior Doors: Five years. 
5. Insulating Glass Vision Panels:  Five years. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain stile and rail wood doors from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Exterior Door Thermal Transmittance: Maximum whole fenestration product U-factor of 
0.45 (2.55), according to AAMA 1503, ASTM E1423, or NFRC 100. 

2.3 MATERIALS 

A. Use only materials that comply with referenced standards and other requirements 
specified. 

1. Assemble exterior doors, including components, with wet-use adhesives 
complying with ASTM D5572 for finger joints and with ASTM D5751 for joints other 
than finger joints. 
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2. Assemble interior doors, including components, with either dry-use or wet-use
adhesives complying with ASTM D5572 for finger joints and with ASTM D5751 for
joints other than finger joints.

B. Panel Products: Any of the following unless otherwise indicated:

1. Particleboard: ANSI A208.1, Grade M-2.
2. Medium-density fiberboard (MDF,) complying with ANSI A208.2, Grade 130.
3. Hardboard complying with ANSI A135.4.
4. Veneer-core plywood.

C. Safety Glass: Provide products complying with testing requirements in 16 CFR 1201, for
Category II materials, unless those of Category I are expressly indicated and permitted.

2.4 EXTERIOR STILE AND RAIL WOOD DOORS 

A. Exterior Stile and Rail Wood Doors Type SRD-<1>: Exterior custom doors complying
with the AWI, AWMAC, and WI's Architectural Woodwork Standards, or WDMA I.S. 6A,
and with other requirements specified.
1. Architectural Woodwork Standards Grade: Custom.
2. Panel Designs: As indicated on Drawings.

a. Do not modify intended aesthetic effects, as judged solely by Engineer,
except with Engineer’s approval.

b. If modifications are proposed, submit comprehensive explanatory data to
Engineer for review.

3. Finish: Opaque.

4. Door Construction for Opaque Finish:

a. Stile and Rail Construction: Clear softwood; may be edge glued for width
and finger jointed.

b. Raised-Panel Construction: Clear softwood lumber; edge glued for width.

5. Stile and Rail Widths:

a. Stiles and Top Rail: Match interior clubhouse doors exactly.
b. Bottom Rails: 11-3/8 inches (289 mm).

6. Raised-Panel Thickness: Manufacturer's standard, but not less than 1-1/8 inches
(29 mm).

7. Molding Profile (Sticking): match profile on interior Clubhouse doors exactly.
8. Glass: Uncoated, clear, insulating-glass units made from two lites of 3.0-mm-thick,

fully tempered glass with 1/4-inch (6.4-mm) interspace, complying with
Section 088000 "Glazing."
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2.5 INTERIOR STILE AND RAIL WOOD DOORS 

A. Interior Stile and Rail Wood Doors Type SRD-<2>: Interior custom doors complying with 
AWI, AWMAC, and WI's Architectural Woodwork Standards and with other requirements 
specified. 
1. Architectural Woodwork Standards Grade: Custom. 
2. Panel Designs: Match existing door exactly. Do not modify intended aesthetic 

effects, as judged solely by Engineer, except with Engineer’s approval. If 
modifications are proposed, submit comprehensive explanatory data to Engineer 
for review. 

3. Finish: Opaque. 

4. Door Construction for Opaque Finish: 

a. Stile and Rail Construction: Clear softwood; may be edge glued for width 
and finger jointed. 

b. Raised-Panel Construction: Clear softwood lumber; edge glued for width. 

5. Stile and Rail Widths: Match existing interior Clubhouse doors exactly. 

6. Raised-Panel Thickness: Manufacturer's standard, but not less than 1-1/8 inches 
(29 mm). 

7. Molding Profile (Sticking): Match existing interior Clubhouse door exactly. 

2.6 STILE AND RAIL WOOD DOOR FABRICATION 

A. Factory fit doors to suit frame-opening sizes indicated, with the following uniform 
clearances and bevels unless otherwise indicated: 

1. Clearances: 

a. Provide 1/8 inch (3 mm) at heads, jambs, and between pairs of doors. 
b. Provide 1/2 inch (13 mm) from bottom of door to top of decorative floor finish 

or covering. 
c. Where threshold is shown on Drawings or scheduled, provide not more than 

3/8 inch (10 mm) from bottom of door to top of threshold. 

2. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and hinge 
edges. 

B. Factory machine doors for hardware that is not surface applied. 

1. Locate hardware to comply with DHI-WDHS-3. 
2. Comply with final hardware schedules, door frame Shop Drawings, BHMA-

156.115-W, and hardware templates. 
3. For doors scheduled to receive electrified locksets, provide factory-installed 

raceway and wiring to accommodate specified hardware. 
4. Coordinate measurements of hardware mortises in metal frames to verify 

dimensions and alignment before factory machining. 
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C. Glazed Openings: Factory install glazing in doors, complying with Section 088000
"Glazing." Install glass using manufacturer's standard elastomeric glazing sealant
complying with ASTM C920. Secure glass in place with removable wood moldings. Miter
wood moldings at corner joints.

D. Side Panels:

1. Fabricate matching panels with same construction, exposed surfaces, and finish
as specified for associated doors.

E. Exterior Doors: Factory treat exterior doors with water-repellent preservative after
fabrication has been completed but before shop priming.

1. Comply with WDMA I.S. 4.
2. Flash top of outswinging doors with manufacturer's standard metal flashing.

2.7 FACTORY PRIMING 

A. Doors for Opaque Finish: Shop prime faces, all four edges, edges of cutouts, and
mortises with one coat of wood primer specified in Section 099113 "Exterior Painting."
and Section 099123 "Interior Painting."

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors.

1. Verify that installed frames comply with indicated requirements for type, size,
location, and swing characteristics and have been installed with level heads and
plumb jambs.

2. Reject doors with defects.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION 

A. Hardware: For installation, see Section 087100 "Door Hardware."

B. Install doors and frames to comply with manufacturer's written instructions and
referenced quality standard, and as indicated.

C. Factory-Fitted Doors: Align in frames for uniform clearance at each edge.
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3.3 FIELD QUALITY CONTROL 

A. Inspection Agency: Engage a qualified inspector to perform inspections and to furnish 
reports to Architect. 

B. Inspections: 

1. Provide inspection of installed Work through WI's Certified Compliance Program, 
certifying that woodwork, including installation, complies with requirements of the 
Architectural Woodwork Standards for the specified grade. 

2. Egress Door Inspections: Inspect each door equipped with panic hardware, each 
door equipped with fire exit hardware, each door located in an exit enclosure, each 
electrically controlled egress door, and each door equipped with special locking 
arrangements according to NFPA 101, section 7.2.1.15. 

C. Repair or remove and replace installations where inspections indicate that they do not 
comply with specified requirements. 

D. Reinspect repaired or replaced installations to determine if replaced or repaired door 
installations comply with specified requirements. 

3.4 ADJUSTING 

A. Operation: Rehang or replace doors that do not swing or operate freely. 

B. Finished Doors: Replace doors that are damaged or do not comply with requirements. 
Doors may be repaired or refinished if Work complies with requirements and shows no 
evidence of repair or refinishing. 

END OF SECTION 081433 
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SECTION 087100 

DOOR HARDWARE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:

1. Mechanical door hardware for the following:

a. Swinging doors.
b. Sliding doors.
c. Folding doors.

2. Cylinders for door hardware specified in other Sections.
3. Electrified door hardware.

B. Intent of Hardware Groups
1. Should items of hardware not definitely specified be required for completion of the

Work, furnish such items of type and quality comparable to adjacent hardware and
appropriate for service required.

2. Where items of hardware aren’t definitively or correctly specified, and are required
for completion of the Work, a written statement of such omission, error, or other
discrepancy to be submitted to Architect, prior to date specified for receipt of bids
for clarification by addendum; or, furnish such items in the type and quality
established by this specification, and appropriate to the service intended.

C. Related Requirements:

1. Section 064116 "Plastic-Laminate-Clad Architectural Cabinets" for cabinet door
hardware provided with cabinets.

1.3 COORDINATION 

A. Installation Templates: Distribute for doors, frames, and other work specified to be
factory prepared. Check Shop Drawings of other work to confirm that adequate
provisions are made for locating and installing door hardware to comply with indicated
requirements.
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B. Security: Coordinate installation of door hardware, keying, and access control with 
Owner's security consultant. 

C. Electrical System Roughing-In: Coordinate layout and installation of electrified door 
hardware with connections to power supplies and building safety and security systems. 

D. Existing Openings: Where hardware components are scheduled for application to 
existing construction or where modifications to existing door hardware are required, field 
verify existing conditions and coordinate installation of door hardware to suit opening 
conditions and to provide proper door operation. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Conference participants shall include Installer's Architectural Hardware 
Consultant, City Facilities Maintenance, City Public Works Project Manager, City 
Field Division Resident Engineer (RE), Architect. 

B. Keying Conference: Conduct conference at Project site. 

1. Conference participants shall include Installer's Architectural Hardware 
Consultant, City Field Division Resident Engineer (RE) and representative from 
City Lock Shop. 

2. Incorporate conference decisions into keying schedule after reviewing door 
hardware keying system including, but not limited to, the following: 

a. Flow of traffic and degree of security required. 
b. Preliminary key system schematic diagram. 
c. Requirements for key control system. 
d. Requirements for access control. 
e. Address for delivery of keys. 
f. Review of the above, and any other CITY SPECIFIC keying requirements as 

indicated by Facilities Maintenance and City Lock Shop representative. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes. 

B. Samples for Verification: For each type of exposed product, in each finish specified. 

1. Sample Size: Full-size units or minimum 2-by-4-inch (51-by-102-mm) Samples for 
sheet and 4-inch (102-mm) long Samples for other products. 

a. Full-size Samples will be returned to Contractor. Units that are acceptable 
and remain undamaged through submittal, review, and field comparison 
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process may, after final check of operation, be incorporated into the Work, 
within limitations of keying requirements. 

2. Tag Samples with full product description to coordinate Samples with door
hardware schedule.

C. Door Hardware Schedule: Prepared by or under the supervision of Installer's
Architectural Hardware Consultant. Coordinate door hardware schedule with doors,
frames, and related work to ensure proper size, thickness, hand, function, and finish of
door hardware.

1. Submittal Sequence: Submit door hardware schedule concurrent with submissions
of Product Data, Samples, and Shop Drawings. Coordinate submission of door
hardware schedule with scheduling requirements of other work to facilitate the
fabrication of other work that is critical in Project construction schedule.

2. Format: Use same scheduling sequence and format and use same door numbers
as in door hardware schedule in the Contract Documents.

3. Content: Include the following information:

a. Identification number, location, hand, fire rating, size, and material of each
door and frame.

b. Locations of each door hardware set, cross-referenced to Drawings on floor
plans and to door and frame schedule.

c. Complete designations, including name and manufacturer, type, style,
function, size, quantity, function, and finish of each door hardware product.

d. Fastenings and other installation information.
e. Explanation of abbreviations, symbols, and designations contained in door

hardware schedule.
f. Mounting locations for door hardware.
g. List of related door devices specified in other Sections for each door and

frame.

D. Keying Schedule: Prepared by or under the supervision of Installer's Architectural
Hardware Consultant, detailing Owner's final keying instructions for locks. Include
schematic keying diagram and index each key set to unique door designations that are
coordinated with the Contract Documents.

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and Architectural Hardware Consultant.

B. Product Test Reports: For compliance with accessibility requirements, for tests
performed by manufacturer and witnessed by a qualified testing agency, for door
hardware on doors located in accessible routes.

C. Field quality-control reports.

D. Sample Warranty: For special warranty.

Police Range Refurbishment Project - Phase II Attachment E - Technicals 272 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 
 

FINAL DESIGN DOOR HARDWARE 
MAY 10, 2019 087100 - 4 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of door hardware to include in maintenance manuals. 
1. Submit 3 sets, in appropriately sized 3-ring binders, with cover sheets including 

project name, location, installer contact information, and project completion date. 

B. Schedules: Final door hardware and keying schedule. 
1. Edit Schedule(s) to reflect “AS-INSTALLED” for each item. 
2. Final “AS-INSTALLED” wiring diagrams for each electrified product. 

C. One set of special tools special tools required for maintenance and adjustment of 
hardware, including changing of cylinders. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: Supplier of products and an employer of workers trained and 
approved by product manufacturers and of an Architectural Hardware Consultant who is 
available during the course of the Work to consult Contractor, Architect, and Owner about 
door hardware and keying. 

1. Warehousing Facilities: In Project's vicinity. 
2. Scheduling Responsibility: Preparation of door hardware and keying schedule. 

B. Architectural Hardware Consultant Qualifications: A person who is experienced in 
providing consulting services for door hardware installations that are comparable in 
material, design, and extent to that indicated for this Project and who is currently certified 
by DHI as an Architectural Hardware Consultant (AHC). 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware 
delivered to Project site. 

B. Tag each item or package separately with identification coordinated with the final door 
hardware schedule, and include installation instructions, templates, and necessary 
fasteners with each item or package. 

C. Deliver keys and permanent cores to Owner by registered mail or overnight package 
service. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of door 
hardware that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 
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a. Structural failures including excessive deflection, cracking, or breakage.
b. Faulty operation of doors and door hardware.
c. Deterioration of metals, metal finishes, and other materials beyond normal

weathering and use.

2. Warranty Period: Three years from date of Substantial Completion unless
otherwise indicated below:

a. Locks and Cylinders:  Lifetime years from date of Substantial Completion.
b. Exit Devices: Five years from date of Substantial Completion.
c. Manual Closers: 10 years from date of Substantial Completion.
d. Concealed Floor Closers: 10 years from date of Substantial Completion.
e. All other Hardware:  Two years from date of Substantial Completion.

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. City-approved manufacturers are Best Access Systems, or Folger Adams with Best
Lock.

2.2 PERFORMANCE REQUIREMENTS 

A. Means of Egress Doors: Latches do not require more than 5 lbf (22 N) to release the
latch. Locks do not require use of a key, tool, or special knowledge for operation.

B. Accessibility Requirements: For door hardware on doors in an accessible route, comply
with the DOJ's "2010 ADA Standards for Accessible Design" and California Title 24
Building Standards Code.

1. Provide operating devices that do not require tight grasping, pinching, or twisting
of the wrist and that operate with a force of not more than 5 lbf (22.2 N).

2. Comply with the following maximum opening-force requirements:

a. Interior, Non-Fire-Rated Hinged Doors: 5 lbf (22.2 N) applied perpendicular
to door.

b. Sliding or Folding Doors: 5 lbf (22.2 N) applied parallel to door at latch.
c. Fire Doors: Minimum opening force allowable by authorities having

jurisdiction.

3. Bevel raised thresholds with a slope of not more than 1:2. Provide thresholds not
more than 1/2 inch (13 mm) high.

4. Adjust door closer sweep periods so that, from an open position of 90 degrees, the
door will take at least 5 seconds to move to a position of 12 degrees from the latch.

5. Adjust spring hinges so that, from an open position of 70 degrees, the door will
take at least 1.5 seconds to move to the closed position.
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C. City Requirement:  Door in the following locations will have locks which are ANSI series 
1000 Grade 1 SECURITY and Grade 1 OPERATIONAL. Locks will meet UL 437 
requirements. 
1. Rooms containing narcotics. 
2. Rooms that contain an armory. 
3. Exterior doors for Police Facilities. 
4. Exterior doors for Court Facilities. 
5. Doors to Judges Chambers. 
6. Any exterior door in a remote location or subject to high vandalism. 

D. City Requirement:  Cylindrical lock sets may be used only on interior non-high-traffic 
openings. Locks will have a replaceable sheer lug which when broken will disable the 
lever. Clutch mechanisms will not be allowed. Locks will have 7-pin interchangeable 
cores. Cylindrical locks MAY NOT be installed on exterior doors. 

2.3 SCHEDULED DOOR HARDWARE 

A. Provide products for each door that comply with requirements indicated in Part 2 and 
door hardware schedule. 

1. Door hardware is scheduled in Part 3. 

2.4 HINGES 

A. Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on 
hollow-metal doors and hollow-metal frames. 

B. Self-Closing Hinges and Pivots: BHMA A156.17. 

C. Center-Hung and Offset Pivots: BHMA A156.4. 

D. Tested and approved by BHMA for all applicable ANSI Standards for type, size, function 
and finish 

E. UL10C listed for Fire rated doors 

F. Quantity per Door Leaf (Minimum) unless otherwise specified: 

Door Height Hinges 
Up to 5’-0” 2 

5’-1” to 7’-7’ 3 
7’-8” to 10’-0” 4 
10’-1” to 12’-6” 5 

G. Hinge Height (Minimum) unless otherwise specified: 

Door Width Hinge Height 
Up to 3’-0” 4-1/2” 

3’-1” to 4’-0’ 5” 
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Over 4’-0” 6” 

H. Width:  Minimum for clearance of trim and 180-degree swing.

I. Exterior Hinges: Nonremovable pin.
1. Non Removable Pin screws shall be slotted stainless steel screws.

J. Joint Tolerance: 0.012 inch maximum, gauged in CLOSED position.

K. Bearings are to be fully hardened.

L. Bearing shell is to be consistent shape with barrel.

M. Minimum of 2 permanently lubricated non-detachable bearings on standard weight hinge
and 4 permanently lubricated bearing on heavy weight hinges.

N. Equip with easily seated, non-rising pins.

O. Hinges shall be full polished, front, back and barrel.

P. Hinge pin is to be fully plated.

Q. Bearing assembly is to be installed after plating.

R. Furnish five knuckles with flush ball bearings.

S. Provide hinge type as listed in schedule.

T. Types and Manufacturers:

Description Manufacturer Model/Series Finish 
Mortise Hinge McKinney 55860 TA 2714 26D NRP at 

reverse bevel door locks. 
630 / 
US32D 

Alternate Stanley 
Full Surface Hinge McKinney 57717B TA2714 26D NRP. 

Use for retrofit doors as 
appropriate. 

630 / 
US32D 

Alternate Stanley 
Continuous Hinge Pemko For high traffic doors 628 / US28 

Alternate Markar
Pivot Hinge Rixon 180 626 Offset Top Pivot 626 / 

US26D 
Alternate Dorma 75120 626 Offset Top Pivot 

75220 626 Intermediate Pivot 
NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

2.5 CONTINUOUS HINGES 

A. Continuous Hinges: Tested and approved by BHMA A156.26, Grade 1; minimum 0.120-
inch- (3.0-mm-) thick, hinge leaves with minimum overall width of 4 inches (102 mm);
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fabricated to full height of door and frame and to template screw locations; with 
components finished after milling and drilling are complete. 

B. Continuous, Gear-Type Hinges: Extruded-aluminum, pinless, geared hinge leaves 
joined by a continuous extruded-aluminum channel cap; with concealed, self-lubricating 
thrust bearings. 

C. Width:  Minimum for clearance of trim and 180-degree swing. 

D. Joint Tolerance: 0.012 inch maximum, gauged in CLOSED position. 

E. Anti-spinning through fastener. 

F. Non-handed. 

G. Lifetime Warranty. 

H. Types and Manufacturers: 

Description Manufacturer Model/Series Finish 
Continuous Hinge Pemko For high traffic doors 628 / US28 

Alternate Markar   
NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

2.6 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions: As indicated in door hardware schedule. 

B. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire 
doors, and as follows: 

1. Bored Locks: Minimum 1/2-inch (13-mm) latchbolt throw. 
2. Mortise Locks: Minimum 3/4-inch (19-mm) latchbolt throw. 
3. Deadbolts: Solid Stainless Steel without internal riveted actuator. Minimum 1-inch 

(25-mm) bolt throw. Minimum 2-inch length of deadbolt to remain in lock case. 

C. Lock Backset: 2-3/4 inches (70 mm) unless otherwise indicated. 

D. Lock Trim: 

1. Description: As scheduled. 
2. Levers: Cast, solid.  

a. Hollow levers will NOT be allowed. 
3. Escutcheons (Roses): Cast. 
4. Dummy Trim: Match lever lock trim and escutcheons. 

E. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying 
with requirements indicated for applicable lock or latch and with strike box and curved 
lip extended to protect frame; finished to match lock or latch. 
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1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended
by manufacturer.

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.
3. Aluminum-Frame Strike Box: Manufacturer's special strike box fabricated for

aluminum framing.
4. Rabbet Front and Strike: Provide on locksets for rabbeted meeting stiles.

F. Bored Locks: BHMA A156.2; Grade 1; Series 4000.

 Description Manufacturer Model/Series Finish 
Cylinders Best Mortise 1E74 x RP3 x cam 

required – NO ALTERNATE 
626 / 
US26D 

NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

Description Manufacturer Model/Series Finish 
Key System Best See Requirements below: 626 / 

US26D 
 Removeable interchangeable core
 7-pin Best “Patented/Standard” at Existing Improvements.
 7-pin Best “Patented/CorMax” at New Construction.
 Best key system.
 2 keys per lockset.
 All cylinder and cores must be manufactured by BEST.
 All cores are to be keyed into the existing Best Master key system.
 Provide all locksets and cylinders with construction cores for contractor use.
 Permanent cores provided at project completion.
 NO ADDITIONAL ALTERNATES WILL BE CONSIDERED.

Description Model/Series 
Deadbolt Lock/Single & Cylinder 2-3/4” BS 8T37KSTK 626 – NO ALTERNATE. 
Deadbolt Lock/Single & Cylinder 2-3/8” BS 7T27KSTK 626 – NO ALTERNATE. 

NO ADDITIONAL ALTERNATES WILL BE 

G. Mortise Locks: Tested and approved by BHMA A156.13; Operational Grade 1, Extra
Heavy-Duty; Security Grade 2; UL10C certified; stamped steel case with steel or brass
parts; Series 1000.

1. Furnish UL or recognized independent laboratory certified mechanical operational
testing to 4 million cycles minimum.

2. Provide 9001-Quality Management and 14001-Environmental Management.
3. Fit ANSI A115.1 door preparation
4. Functions and design as indicated in the hardware groups
5. Solid, one-piece, 3/4-inch (19mm) throw, anti-friction latchbolt made of self-

lubricating stainless steel
6. Deadbolt functions shall have 1 inch (25mm) throw bolt made of hardened

stainless steel
7. Latchbolt and Deadbolt are to extend into the case a minimum of 3/8 inch (9.5mm)

when fully extended
8. Auxiliary deadlatch to be made of one piece stainless steel, permanently lubricated
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9. Provide sufficient curved strike lip to protect door trim 
10. Lever handles must be of forged or cast brass, bronze or stainless steel 

construction and conform to ANSI A117.1. Levers that contain a hollow cavity are 
not acceptable 

11. Lock shall have self-aligning, thru-bolted trim 
12. Levers to operate a roller bearing spindle hub mechanism 
13. Mortise cylinders of lock shall have a concealed internal setscrew for securing the 

cylinder to the lockset. The internal setscrew will be accessible only by removing 
the core, with the control key, from the cylinder body. 

14. Spindle to be designed to prevent forced entry from attacking of lever 
15. Provide locksets with 7-pin removable and interchangeable core cylinders 
16. Each lever to have independent spring mechanism controlling it 
17. Core face must be the same finish as the lockset 
18. Types and Manufacturers: 

Description Manufacturer Model/Series Finish 
Mortise Lock Set Best 45H x J Escutcheon lever, 

as scheduled – NO 
ALTERNATE 

626 / 
US26D 

Lock Function Room Type 
A Entrance Lock 
R Classroom Function 
D Storeroom Function 
N Passage 
L Privacy 

NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

 
Description Manufacturer Model/Series Finish 
Lock Set Best 93K x D Rose lever, as 

scheduled – NO 
ALTERNATE 

626 / 
US26D 

Lock Function Room Type 
AB Entrance Lock 9K37 AB 53 626 
R Classroom Function 9K37 RD4D 53 626 
D Storeroom Function 9K37 D14D 53 626 
N Passage 9K30 N14D 53 626 
L Privacy 9K30 L14D 53 626 

NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

 

2.7 EXIT DEVICES AND AUXILIARY ITEMS 

A. Exit Devices and Auxiliary Items: BHMA A156.3. 

Description Manufacturer Model/Series Finish 
Exit Device Precision See Below 630 / 

US32D 
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2100 Series Rim x 4900 Trim (single door) 
2300 Series Mortise 
2800 Series Concealed Vertical Rod 

Use Escutcheon with lever 4900 where applicable. 
Lever handle shall match lockset design. 
Exits with cylinder dogging at all non-rated devices 
Provide ‘FL’ fire-rated devices at labeled openings. 

NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

2.8 LOCK CYLINDERS 

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel
silver.

1. Removeable and interchangeable core system:  BEST CORMAX™ Patented 7-pin.
2. All cylinder and cores must be manufactured by BEST.
3. Best key system.
4. 2 keys per lockset.
5. All cores are to be keyed into the existing Best Master key system.
6. Provide all locksets and cylinders with construction cores for contractor use.
7. Permanent cores provided at project completion.
8. NO ADDITIONAL ALTERNATES WILL BE CONSIDERED

Description Manufacturer Model/Series Finish 
Cylinders Best Mortise 1E74 x RP3 x cam 

required – NO ALTERNATE 
626 / 
US26D 

NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

Description Manufacturer Model/Series Finish 
Key System Best See Requirements below: 626 / 

US26D 

B. Standard Lock Cylinders: BHMA A156.5; Grade 1 permanent cores; face finished to
match lockset.

1. Core Type: Interchangeable, Removable.

C. High-Security Lock Cylinders: BHMA A156.30; Grade 1 permanent cores that are
removable; face finished to match lockset.

1. Type: M, mechanical.

D. Construction Cores: Provide construction cores that are replaceable by permanent
cores. Provide 10 construction master keys.
1. Construction Cores will be installed by Contractor for security purposes.

Construction cores will be keyed alike and interchangeable with Best cores. Cores
provided by manufacturer.

2. Contractor will provide to the City Lock Shop copies of Control Key and Operating
Key upon completion.
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E. Electric Meter Room:  To have SDG&E lock installed. The cylinder will be keyed to 
Schlage keyway VTQP AA-10. Three keys shall be provided with lock. All keys are to be 
turned over to the City of San Diego Lock Shop at completion of project. The contractor 
will obtain lock from any contracted SDG&E Locksmith for installation. 

F. Any questions, contact: 
1. Carpenter Supervisor Martin Sorrell at 619-525-8550; or  
2. Lock Shop at 619-525-8552. 

2.9 KEYING 

A. Provide keyed brass construction cores and keys during the construction period. 
Construction control and operating keys and core shall not be part of the Owner's 
permanent keying system or furnished in the same keyway (or key section) as the 
Owner's permanent keying system. Permanent cores and keys (prepared according to 
the accepted keying schedule) will be furnished to the Owner. 

B. The Owner, or the Owner's agent, will install permanent cores and return the construction 
cores to the Hardware Supplier. Construction cores and keys remain the property of the 
Hardware Supplier. 

C. Keying Schedule: Arrange for a keying meeting, and programming meeting with Architect 
Owner and hardware supplier, and other involved parties to ensure locksets and locking 
hardware, are functionally correct and keying and programming complies with project 
requirements. Furnish 3 typed copies of keying and programming schedule to Architect. 

D. Keying System: Factory registered, complying with guidelines in BHMA A156.28, 
appendix. Provide one extra key blank for each lock. 

1. Existing Factory-Registered Grand Master Key System: 

a. Grand master key locks to Owner's existing system. 
2. Transmit Grand Masterkeys, Masterkeys and other Security keys to Owner by 

Registered Mail, return receipt requested. 
3. Furnish keys in the following quantities: 

a. 1 each Grand Masterkeys. 
b. 4 each Masterkeys. 
c. 2 each Change keys each keyed core. 
d. 15 each Construction masterkeys. 
e. 1 each Control keys. 

E. Permanent Keys and Cores: Brass. 

1. Stamping: Stamped with the applicable key mark for identification. These visual 
key control marks or codes will not include the actual key cuts. Permanently 
inscribe each key with a visual key control number and include the following 
notation: 
a. Notation: “CITY OF SAN DIEGO," and “DO NOT DUPLICATE." 

2. All keys will have visual key control. 
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F. Electric Meter Room:  To have SDG&E lock installed. The cylinder will be keyed to
Schlage keyway VTQP AA-10. Three keys shall be provided with lock. All keys are to be
turned over to the City of San Diego Lock Shop at completion of project. The contractor
will obtain lock from any contracted SDG&E Locksmith for installation.

G. Any questions, contact:
1. Carpenter Supervisor Martin Sorrell at 619-525-8550; or
2. Lock Shop at 619-525-8552.

2.10 KEY CONTROL SYSTEM 

A. Key Control Cabinet: BHMA A156.28; metal cabinet with baked-enamel finish;
containing key-holding hooks, labels, two sets of key tags with self-locking key holders,
key-gathering envelopes, and temporary and permanent markers; with key capacity of
150 percent of the number of locks.

 Description Manufacturer Model/Series 
Manual Key Control Telkee Aristocrat wall-mounted AWC 

series Dual tag system. Key 
capability to accept all keyed 
locksets plus 50% expansion. 

NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

1. Wall-Mounted Cabinet: Grade 1 cabinet with hinged-panel door equipped with key-
holding panels and pin-tumbler cylinder door lock.

B. Key Lock Boxes: Designed for storage of two keys.

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

a. GE Security, Inc.
b. HPC, Inc.
c. Knox Company.

2.11 OPERATING TRIM 

A. Operating Trim: BHMA A156.6; stainless steel unless otherwise indicated.

2.12 ACCESSORIES FOR PAIRS OF DOORS 

A. Coordinators: BHMA A156.3; consisting of active-leaf, hold-open lever and inactive-leaf
release trigger; fabricated from steel with nylon-coated strike plates; with built-in,
adjustable safety release; and with internal override.

 Description Manufacturer Model/Series Finish 
Coordinator Trimco Mounting bracket as 

required. 
600 
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Alternate Rockwood   
NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

B. Carry-Open Bars: BHMA A156.3; prevent the inactive leaf from opening before the active 
leaf; provide polished brass or bronze carry-open bars with strike plate for inactive leaves 
of pairs of doors unless automatic or self-latching bolts are used. 

C. Astragals: BHMA A156.22. 

  
Description Manufacturer Model/Series Finish 
Astragal Pemko 357 SP 600 

Alternate    
NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

2.13 SURFACE CLOSERS 

A. Surface Closers: Tested and approved by BHMA A156.4, Grade 1; UL10C Certified; 
rack-and-pinion hydraulic type with adjustable sweep and latch speeds controlled by key-
operated valves and forged-steel main arm. Comply with manufacturer's written 
instructions for size of door closers depending on size of door, exposure to weather, and 
anticipated frequency of use. Provide factory-sized closers, adjustable to meet field 
conditions and requirements for opening force. 

1. Provide 9001-Quality Management and 14001-Environmental Management.  
2. Closer shall have extra-duty arms and knuckles 
3. Conform to ANSI 117.1 
4. Maximum 2 7/16 inch case projection with non-ferrous cover 
5. Separate adjusting valves for closing and latching speed, and backcheck 
6. Provide adapter plates, shim spacers and blade stop spacers as required by frame 

and door conditions 
7. Full rack and pinion type closer with 1½“ minimum bore 
8. Mount closers on non-public side of door, unless otherwise noted in specification 
9. Closers shall be non-handed, non-sized and multi-sized. 
10. Types and Manufacturers: 

 Description Manufacturer Model/Series Finish 
Closers LCN See Below 689 
4040XP RW/PA TBSRT 
4040XP SHCNS TBSRT 
1461 RW/PA TBSRT 
 All door frames to be reinforced at closer. 
 Provide ‘SNB’ Sex nuts and bolts as needed. 
 35-40-EN 
Alternate Sargent 
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NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

2.14 CONCEALED CLOSERS 

A. Concealed Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable
sweep and latch speeds controlled by key-operated valves. Comply with manufacturer's
written instructions for size of door closers depending on size of door, exposure to
weather, and anticipated frequency of use. Provide factory-sized closers, adjustable to
meet field conditions and requirements for opening force.

2.15 CLOSER HOLDER RELEASE DEVICES 

A. Closer Holder Release Devices: BHMA A156.15; Grade 1; closer connected with
separate or integral releasing and fire- or smoke-detecting devices. Door shall become
self-closing on interruption of signal to release device. Automatic release is activated by
loss of power.

2.16 MECHANICAL STOPS AND HOLDERS 

A. Wall- and Floor-Mounted Stops: BHMA A156.16.

Description Manufacturer Model/Series Finish 
Door Stop Trimco Allow for max swing of doors. 

Backing required at wall 
stops. 

630 / 
US32D 
626 / 
US26D 

Alternate Rockwood 
NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

2.17 OVERHEAD STOPS AND HOLDERS 

A. Overhead Stops and Holders: BHMA A156.8.

 Description Manufacturer Model/Series Finish 
Overhead Stop 
and Holder 

Glynn & Johnson 630 / 
US32D 

Alternate Sargent 
NO ADDITIONAL ALTERNATES WILL BE CONSIDERED 

2.18 DOOR GASKETING 

A. Door Gasketing: BHMA A156.22; with resilient or flexible seal strips that are easily
replaceable and readily available from stocks maintained by manufacturer.
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B. Weatherstripping: Provide at head and jambs only those units where resilient or flexible 
seal strip is easily replaceable. Where bar-type weatherstrip is used with parallel arm 
mounted closers install weatherstrip first.     
1. Weatherstrip shall be resilient seal of (Neoprene, Polyurethane, Vinyl, Pile, Nylon 

Brush, Silicone)    
2. UL10C Positive Pressure rated seal set when required. 

C. Door Bottoms/Sweeps: Surface mounted or concealed door bottom where listed in the 
hardware sets.  
1. Door seal shall be resilient seal of (Neoprene, Polyurethane, Nylon Brush, 

Silicone)    
2. UL10C Positive Pressure rated seal set when required. 

D. Types and Manufacturers: 

 Description  Manufacturer Model/Series Finish 
Smoke Seal  Pemko S88 (verify color)  

Alternate     
Weather Seal  Pemko 303_S (at head/jambs) 628 

Alternate     
NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

E. Maximum Air Leakage: When tested according to ASTM E 283 with tested pressure 
differential of 0.3-inch wg (75 Pa), as follows: 
1. Gasketing on Single Doors: 0.3 cfm/sq. ft. (3 cu. m per minute/sq. m) of door 

opening. 
2. Gasketing on Double Doors: 0.50 cfm per foot (0.000774 cu. m/s per m) of door 

opening. 

2.19 THRESHOLDS 

A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated. 

B. Thresholds shall be aluminum beveled type with maximum height of ½” for conformance 
with ADA requirements. Furnish as specified and per details. Provide fasteners and 
screws suitable for floor conditions. 

C. Types and Manufacturers: 

 Description Manufacturer Model/Series Finish 
Threshold Pemko Furnish as detailed on 

Drawings 
628 

Alternate    
NO ADDITIONAL ALTERNATES WILL BE CONSIDERED. 

2.20 METAL PROTECTIVE TRIM UNITS 

A. Metal Protective Trim Units: BHMA A156.6; fabricated from 0.050-inch- (1.3-mm-) thick 
stainless steel; with manufacturer's standard machine or self-tapping screw fasteners. 
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2.21 AUXILIARY DOOR HARDWARE 

A. Auxiliary Hardware: BHMA A156.16.

Description Manufacturer Model/Series Finish 
Pull Trimco 630 

Alternate Rockwood 
Push Plate Trimco 630 

Alternate Rockwood 
Kick Plate Trimco 630 

Alternate Rockwood 
Armor Plate Trimco 630 

Alternate Rockwood 
Door Sweep Pemko 345V 628 

Alternate 
NO ADDITIONAL ALTERNATES WILL BE CONSIDERED 

2.22 FABRICATION 

A. Manufacturer's Nameplate: Do not provide products that have manufacturer's name or
trade name displayed in a visible location except in conjunction with required fire-rating
labels and as otherwise approved by Architect.

1. Manufacturer's identification is permitted on rim of lock cylinders only.

B. Base Metals: Produce door hardware units of base metal indicated, fabricated by forming
method indicated, using manufacturer's standard metal alloy, composition, temper, and
hardness. Furnish metals of a quality equal to or greater than that of specified door
hardware units and BHMA A156.18.

C. Fasteners: Provide door hardware manufactured to comply with published templates
prepared for machine, wood, and sheet metal screws. Provide screws that comply with
commercially recognized industry standards for application intended, except aluminum
fasteners are not permitted. Provide Phillips flat-head screws with finished heads to
match surface of door hardware unless otherwise indicated.

1. Concealed Fasteners: For door hardware units that are exposed when door is
closed, except for units already specified with concealed fasteners. Do not use
through bolts for installation where bolt head or nut on opposite face is exposed
unless it is the only means of securely attaching the door hardware. Where through
bolts are used on hollow door and frame construction, provide sleeves for each
through bolt.

2. Fire-Rated Applications:

a. Wood or Machine Screws: For the following:

1) Hinges mortised to doors or frames; use threaded-to-the-head wood
screws for wood doors and frames.

2) Strike plates to frames.
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3) Closers to doors and frames. 

b. Steel Through Bolts: For the following unless door blocking is provided: 

1) Surface hinges to doors. 
2) Closers to doors and frames. 
3) Surface-mounted exit devices. 

3. Spacers or Sex Bolts: For through bolting of hollow-metal doors. 
4. Gasketing Fasteners: Provide noncorrosive fasteners for exterior applications and 

elsewhere as indicated. 

2.23 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples. Noticeable 
variations in the same piece are not acceptable. Variations in appearance of other 
components are acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast. 

D. Powder coat door closers to match other hardware, unless otherwise noted. 

E. Aluminum items shall be finished to match predominant adjacent material. Seals to 
coordinate with frame color. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire-rated door assembly construction, wall and floor 
construction, and other conditions affecting performance of the Work. 

B. DOOR AND FRAME PREP (City requirements):  Before hardware installation, verify that 
all doors and frames are properly prepared to receive the specified hardware. Hollow 
metal frames shall be prepared for ANSI strike plates per A115.1-2 (4-7/8” high), hinge 
preps will be mortised and reinforced with a minimum of 10 gauge reinforcement 
material; minimum of 14 gauge reinforcement material for closer. Hollow metal doors 
shall be properly prepared and reinforced with a minimum of 16 gauge material for either 
mortised or cylindrical locks as specified. 
1. Closer Reinforcement:  All hollow metal doors receiving door closers shall have 14 

gauge reinforcement. In the event this is not possible, the use of sex bolts is 
mandatory.  

2. Wood doors shall be factory prepared to receive the scheduled hardware. 
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C. HARDWARE INSTALLATION (City requirement):  The manufacturer’s representative for
the locking devices and closing devices must inspect the prepared doors and frames,
and approve in writing, prior to the installation of their product.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION 

A. Mounting Heights: Mount door hardware units at heights indicated on Drawings unless
otherwise indicated or required to comply with governing regulations.

B. Install each door hardware item to comply with manufacturer's written instructions.
Where cutting and fitting are required to install door hardware onto or into surfaces that
are later to be painted or finished in another way, coordinate removal, storage, and
reinstallation of surface protective trim units with finishing work. Do not install surface-
mounted items until finishes have been completed on substrates involved.

1. Set units level, plumb, and true to line and location. Adjust and reinforce
attachment substrates as necessary for proper installation and operation.

2. Drill and countersink units that are not factory prepared for anchorage fasteners.
Space fasteners and anchors according to industry standards.

3. Installed hardware using the manufacturers fasteners provided. Drill and tap all
screw holes located in metallic materials. Do not use “Riv-Nuts” or similar products.

C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer
than the number recommended by manufacturer for application indicated or one hinge
for every 30 inches (750 mm) of door height, whichever is more stringent, unless other
equivalent means of support for door, such as spring hinges or pivots, are provided.

D. Intermediate Offset Pivots: Where offset pivots are indicated, provide intermediate offset
pivots in quantities indicated in door hardware schedule, but not fewer than one
intermediate offset pivot per door and one additional intermediate offset pivot for every
30 inches (750 mm) of door height greater than 90 inches (2286 mm).

E. Lock Cylinders: Install construction cores to secure building and areas during
construction period.
1. Furnish permanent cores to Owner for installation.

F. Key Control System:

1. Key Control Cabinet: Tag keys and place them on markers and hooks in key
control system cabinet, as determined by final keying schedule.

2. Key Lock Boxes: Install where indicated or approved by Architect to provide
controlled access for fire and medical emergency personnel.

3. Key Control System Software: Set up multiple-index system based on final keying
schedule.

G. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of
sealant complying with requirements specified in Section 079200 "Joint Sealants."
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H. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door 
hardware schedule. Do not mount floor stops where they will impede traffic. 

I. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame. 

1. Do not notch perimeter gasketing to install other surface-applied hardware. 

J. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed. 

K. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed. 

3.3 FIELD QUALITY CONTROL 

A. Independent Architectural Hardware Consultant: Engage a qualified independent 
Architectural Hardware Consultant to perform inspections and to prepare inspection 
reports. 

1. Independent Architectural Hardware Consultant will inspect door hardware and 
state in each report whether installed work complies with or deviates from 
requirements, including whether door hardware is properly installed and adjusted. 

B. HARDWARE INSTALLATION (City requirement):  The manufacturer’s representative for 
the locking devices and closing devices must inspect the installed hardware, and 
approve in writing, following the installation of their product. Hardware installed 
incorrectly must be reported to the Engineer prior to Final Punch List. 

3.4 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door 
to ensure proper operation or function of every unit. Replace units that cannot be 
adjusted to operate as intended. Adjust door control devices to compensate for final 
operation of heating and ventilating equipment and to comply with referenced 
accessibility requirements. 

1. Door Closers: Adjust sweep period to comply with accessibility requirements and 
requirements of authorities having jurisdiction. 

2. Spring Hinges: Adjust to achieve positive latching when door is allowed to close 
freely from an open position of 70 degrees and so that closing time complies with 
accessibility requirements of authorities having jurisdiction. 

3. Electric Strikes: Adjust horizontal and vertical alignment of keeper to properly 
engage lock bolt. 

4. Exit Devices:  Check latchset, lockset, and exit devices are properly installed and 
adjusted to ensure proper operation. 
a. Verify levers are free from binding. 
b. Ensure latchbolts and dead bolts are engaged into strike and hardware is 

functioning. 
5. Report findings, in writing, to architect indicating that all hardware is installed and 

functioning properly. Include recommendations outlining corrective actions for 
improperly functioning hardware if required. 
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3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation.

B. Clean operating items as necessary to restore proper function and finish.

C. Provide final protection and maintain conditions that ensure that door hardware is without
damage or deterioration at time of Substantial Completion.

3.6 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and
maintenance instructions for Owner's continued adjustment, maintenance, and removal
and replacement of door hardware.

3.7 DOOR HARDWARE SCHEDULE 

A. See door schedule in drawings for hardware set assignments.

B. The hardware sets represent the product design intent and direction of the owner and
architect. They should not be considered a detailed hardware schedule. Detailed or
omitted items not included in the following hardware set(s) should be scheduled and
submitted with the appropriate additional hardware required for proper application
and functionality.

C. Manufacturer’s Abbreviations:

1. BE BEST 
2. LC LCN 
3. NA National Guard Products 
4. PR Precision 
5. TR Trimco 
6. NA NGP 
7. LO Locinox Gate Hardware 
8. KE Keedex 
9. IV Ives 
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SET #100 - GATE | Pair | Out-swing 
 
 Doors: G1, G2, G3, G4, G5 

1 Cane Bolt VSA-K-ALUMQF1BL  LO 

1 Gound Catch EGS 626 LO 

1 Lockset 45H-7XR15H Cormax 626 BE 

1 Weldable lock box K-BXMOR2  KE 

1 Vandal Resistant Trim VR900LLP Series (Out-swing Only) US32D IV 

1 Closer (act door) 4041XP SHCNS SRI 689 LC 

1 Drop Plate 4040-18PA (as required) 689 LC 

1 Bracket 4040-419 (as required) 689 LC 

1 Bracket 4040-30 (as required) 689 LC 

1 Spacer 4040-61 (as required) 689 LC 

2 Kick Plate K0050 10" x 2" LDW x CSK B4E 630 TR 

2 Auxiliary Stop As Required 626 DJ 

 
 NOTE: Balance of hardware (astragal, pivots, stops) provided by gate manufacturer.   
 
 NOTE: Fabricate gate as required for specified hardware.   
 
 NOTE: Coordinate gap between gates such that cane bolt tab and mortise latchbolt allow door to shut 

and latch properly. 
 
 

SET #101 - GATE | Pair | In-swing 
 
 Doors: G6 

1 Cane Bolt VSA-K-ALUMQF1BL  LO 

1 Ground Catch & Stop OGS (In-swing Only)  LO 

1 Storeroom Lockset 45H-7D15H Cormax 626 BE 

1 Weldable lock box K-BXMOR2  KE 

1 Closer (act door) 4041XP SHCNS SRI 689 LC 

1 Drop Plate 4040-18PA (as required) 689 LC 

1 Bracket 4040-419 (as required) 689 LC 

1 Bracket 4040-30 (as required) 689 LC 

1 Spacer 4040-61 (as required) 689 LC 

2 Kick Plate K0050 10" x 2" LDW x CSK B4E 630 TR 

2 Auxiliary Stop As Required 626 DJ 

 
 NOTE: Balance of hardware (astragal, pivots, stops) provided by gate manufacturer.   
 
 NOTE: Fabricate gate as required for specified hardware.   
 
 NOTE: Coordinate gap between gates such that cane bolt tab and mortise latchbolt allow door to shut 

and latch properly. 
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SET #103 
Doors: 101, 102 

3 Hinges CB199 4 1/2 X 4 1/2 NRP US26D ST 

1 Exit Device 2103 X 1703C CD 626W PR 

1 Rim Cylinder 12E-72 Cormax 626 BE 

1 Closer 4041XP SHCNS  689 LC 

1 Perimeter Seal 160S @ Head & Jambs NA 

1 Door Sweep C699A NA 

1 Threshold Per Detail AL NA 

1 Kickplate K0050.630 10” x 34” 630 TR 

  NOTE: Provide 5” minimum stiles to accommodate specified hardware. 

SET #104 - Existing 
Doors: 103, 104 

1 Perimeter Seal 160S @ Head & Jambs NA 

1 Door Bottom Per Detail NA 

1 Saddle Threshold Per Detail AL NA 

1 Kickplate K0050.630 10” x 28” 630 TR 

NOTE: Re-use balance of existing hardware. 

SET #105 - Existing 
Doors: 105, 106 

1 Kickplate K0050.630 10” x 28” 630 TR 

NOTE: Re-use balance of existing hardware. 

SET #106 
Doors: 301, 401 

3 Hinges CB191 4 1/2 X 4 1/2 NRP US26D ST 

1 Storeroom Lockset 45H-7D15H Cormax 626 BE 

1 Door Stop 1270WX or 1211 (as required) 630 TR 

1 Latch Protector ILP-212 SL DJ 

1 Perimeter Seal 160S @ Head & Jambs NA 

1 Door Bottom 15NA NA 

1 Saddle Threshold Per Detail AL NA 

1 Kickplate K0050.630 10” x 34” 630 TR 

NOTE: Coordinate threshold as required to prevent water intrusion for in-swinging door. 
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SET #107 - Existing 
 
 Doors: 200, 202A 
 

1 Perimeter Seal 160S @ Head & Jambs  NA 

1 Door Bottom Per Detail  NA 

1 Saddle Threshold Per Detail AL NA 

1 Kickplate K0050.630 10” x 34” 630 TR 

 
 
 NOTE: Re-use balance of existing hardware. 
 
 
 

SET #108 - Existing 
 
 Doors: 201, 202B, 203, 204, 205 
 

1 Kickplate K0050.630 10” x 34” 630 TR 

 
 
 NOTE: Re-use balance of existing hardware. 
 

END OF SECTION 087100 
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SECTION 088000 

GLAZING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:

1. Glass for windows, doors.
2. Glazing sealants and accessories.

B. Related Requirements:
1. Section 088300 "Mirrors."

1.3 DEFINITIONS 

A. Glass Manufacturers: Firms that produce primary glass, fabricated glass, or both, as
defined in referenced glazing publications.

B. Glass Thicknesses: Indicated by thickness designations in millimeters according to
ASTM C1036.

C. IBC: International Building Code.

D. Interspace: Space between lites of an insulating-glass unit.

1.4 COORDINATION 

A. Coordinate glazing channel dimensions to provide necessary bite on glass, minimum
edge and face clearances, and adequate sealant thicknesses, with reasonable
tolerances.

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site.
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1. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and avoid 
delays. 

2. Review temporary protection requirements for glazing during and after installation. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

1. Product Data: For sealants, indicating VOC content. 
2. Laboratory Test Reports: For sealants, indicating compliance with requirements 

for low-emitting materials. 

C. Glass Samples: For each type of glass product other than clear monolithic vision glass; 
12 inches (300 mm) square. 

1. Tinted glass. 
2. Coated glass. 
3. Laminated glass. 
4. Insulating glass. 

D. Glazing Accessory Samples: For sealants and colored spacers, in 12-inch (300-mm) 
lengths. Install sealant Samples between two strips of material representative in color of 
the adjoining framing system. 

E. Glazing Schedule: List glass types and thicknesses for each size opening and location. 
Use same designations indicated on Drawings. 

F. Delegated-Design Submittal: For glass indicated to comply with performance 
requirements and design criteria, including analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, manufacturers of insulating-glass units with sputter-
coated, low-E coatings, glass testing agency, and sealant testing agency. 

B. Product Certificates: For glass. 

C. Product Test Reports: For tinted glass, coated glass, insulating glass, and glazing 
sealants, for tests performed by a qualified testing agency. 

1. For glazing sealants, provide test reports based on testing current sealant 
formulations within previous 36-month period. 

D. Preconstruction adhesion and compatibility test report. 

E. Sample Warranties: For special warranties. 
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1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications for Insulating-Glass Units with Sputter-Coated, Low-E
Coatings: A qualified insulating-glass manufacturer who is approved[ and certified] by
coated-glass manufacturer.

B. Installer Qualifications: A qualified installer who employs glass installers for this Project
who are certified under the National Glass Association's Certified Glass Installer
Program.

C. Glass Testing Agency Qualifications: A qualified independent testing agency accredited
according to the NFRC CAP 1 Certification Agency Program.

D. Sealant Testing Agency Qualifications: An independent testing agency qualified
according to ASTM C1021 to conduct the testing indicated.

E. Mockups: Build mockups to demonstrate aesthetic effects and to set quality standards
for materials and execution.

1. Install glazing in mockups specified in Section 081433 "Stile and Rail Wood Doors"
to match glazing systems required for Project, including glazing methods.

2. Subject to compliance with requirements, approved mockups may become part of
the completed Work if undisturbed at time of Substantial Completion.

1.9 PRECONSTRUCTION TESTING 

A. Preconstruction Adhesion and Compatibility Testing: Test each glass product, tape
sealant, gasket, glazing accessory, and glass-framing member for adhesion to and
compatibility with elastomeric glazing sealants.

1. Testing is not required if data are submitted based on previous testing of current
sealant products and glazing materials matching those submitted.

2. Use ASTM C1087 to determine whether priming and other specific joint-
preparation techniques are required to obtain rapid, optimum adhesion of glazing
sealants to glass, tape sealants, gaskets, and glazing channel substrates.

3. Test no fewer than [eight] <Insert number> Samples of each type of material,
including joint substrates, shims, sealant backings, secondary seals, and
miscellaneous materials.

4. Schedule enough time for testing and analyzing results to prevent delaying the
Work.

5. For materials failing tests, submit sealant manufacturer's written instructions for
corrective measures including the use of specially formulated primers.

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Protect glazing materials according to manufacturer's written instructions. Prevent
damage to glass and glazing materials from condensation, temperature changes, direct
exposure to sun, or other causes.
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B. Comply with insulating-glass manufacturer's written instructions for venting and sealing 
units to avoid hermetic seal ruptures due to altitude change. 

1.11 FIELD CONDITIONS 

A. Environmental Limitations: Do not proceed with glazing when ambient and substrate 
temperature conditions are outside limits permitted by glazing material manufacturers 
and when glazing channel substrates are wet from rain, frost, condensation, or other 
causes. 

1. Do not install glazing sealants when ambient and substrate temperature conditions 
are outside limits permitted by sealant manufacturer or are below 40 deg F (4.4 
deg C). 

1.12 WARRANTY 

A. Manufacturer's Special Warranty for Coated-Glass Products: Manufacturer agrees to 
replace coated-glass units that deteriorate within specified warranty period. Deterioration 
of coated glass is defined as defects developed from normal use that are not attributed 
to glass breakage or to maintaining and cleaning coated glass contrary to manufacturer's 
written instructions. Defects include peeling, cracking, and other indications of 
deterioration in coating. 

1. Warranty Period: 10 years from date of Substantial Completion. 

B. Manufacturer's Special Warranty for Insulating Glass: Manufacturer agrees to replace 
insulating-glass units that deteriorate within specified warranty period. Deterioration of 
insulating glass is defined as failure of hermetic seal under normal use that is not 
attributed to glass breakage or to maintaining and cleaning insulating glass contrary to 
manufacturer's written instructions. Evidence of failure is the obstruction of vision by 
dust, moisture, or film on interior surfaces of glass. 

1. Warranty Period: 10 years from date of Substantial Completion. 

C. Glazier’s Warranty:  Covers labor to replace insulating-glass units, or an alternative, a 
maintenance contract that incorporates unit prices for replacement labor. The alternative 
above is subject to approval of the Engineer if proposed in lieu of covering labor for 
replacement. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Glass: Obtain from single source from single manufacturer for 
each glass type. 

1. Obtain tinted glass from single source from single manufacturer. 
2. Obtain reflective-coated glass from single source from single manufacturer. 
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B. Source Limitations for Glazing Accessories: Obtain from single source from single
manufacturer for each product and installation method.

2.2 PERFORMANCE REQUIREMENTS 

A. General: Installed glazing systems shall withstand normal thermal movement and wind
and impact loads (where applicable) without failure, including loss or glass breakage
attributable to the following: defective manufacture, fabrication, or installation; failure of
sealants or gaskets to remain watertight and airtight; deterioration of glazing materials;
or other defects in construction.

B. Delegated Design: Engage a qualified professional engineer, registered in the state of
California, to design glazing.

C. Structural Performance: Glazing shall withstand the following design loads within limits
and under conditions indicated determined according to the IBC and ASTM E1300.

1. Design Wind Pressures:

a. As indicated on Drawings.
2. Maximum Lateral Deflection: For glass supported on all four edges, limit center-of-

glass deflection at design wind pressure to not more than 1/50 times the short-side
length or 1/8 inch (3 mm), whichever is less.

3. Differential Shading: Design glass to resist thermal stresses induced by differential
shading within individual glass lites.

D. Safety Glazing: Where safety glazing is indicated, provide glazing that complies with
16 CFR 1201, Category II.

E. Thermal and Optical Performance Properties: Provide glass with performance properties
specified, as indicated in manufacturer's published test data, based on procedures
indicated below:
1. For insulating-glass units, properties are based on units of thickness indicated for

overall unit and for each lite.
2. U-Factors: Center-of-glazing values, according to NFRC 100 and based on LBL's

WINDOW 5.2 computer program, expressed as Btu/sq. ft. x h x deg F (W/sq. m
x K).

3. Solar Heat-Gain Coefficient and Visible Transmittance: Center-of-glazing values,
according to NFRC 200 and based on LBL's WINDOW 5.2 computer program.

4. Visible Reflectance: Center-of-glazing values, according to NFRC 300.

2.3 GLASS PRODUCTS, GENERAL 

A. Glazing Publications: Comply with published recommendations of glass product
manufacturers and organizations below unless more stringent requirements are
indicated. See these publications for glazing terms not otherwise defined in this Section
or in referenced standards.
1. IGMA Publication for Insulating Glass: SIGMA TM-3000, "North American Glazing

Guidelines for Sealed Insulating Glass Units for Commercial and Residential Use."
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B. Safety Glazing Labeling: Where safety glazing is indicated, permanently mark glazing 
with certification label of the SGCC or another certification agency acceptable to 
authorities having jurisdiction or manufacturer. Label shall indicate manufacturer's name, 
type of glass, thickness, and safety glazing standard with which glass complies. 

C. Insulating-Glass Certification Program: Permanently marked either on spacers or on at 
least one component lite of units with appropriate certification label of IGCC. 

D. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass that 
complies with performance requirements and is not less than the thickness indicated. 

1. Minimum Glass Thickness for Exterior Lites: 6 mm. 
2. Thickness of Tinted Glass: Provide same thickness for each tint color indicated 

throughout Project. 

E. Strength: Where annealed float glass is indicated, provide annealed float glass, heat-
strengthened float glass, or fully tempered float glass as needed to comply with 
"Performance Requirements" Article. Where heat-strengthened float glass is indicated, 
provide heat-strengthened float glass or fully tempered float glass as needed to comply 
with "Performance Requirements" Article. Where fully tempered float glass is indicated, 
provide fully tempered float glass. 

2.4 GLASS PRODUCTS 

A. Clear Annealed Float Glass: ASTM C1036, Type I, Class 1 (clear), Quality-Q3. 

B. Tinted Annealed Float Glass: ASTM C1036, Type I, Class 2 (tinted), Quality-Q3. 

C. Fully Tempered Float Glass: ASTM C1048, Kind FT (fully tempered), Condition A 
(uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 (tinted) as 
indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed unless otherwise indicated. 

D. Heat-Strengthened Float Glass: ASTM C1048, Kind HS (heat strengthened), Type I, 
Condition A (uncoated) unless otherwise indicated, Type I, Class 1 (clear) or Class 2 
(tinted) as indicated, Quality-Q3. 

1. Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion 
parallel to bottom edge of glass as installed unless otherwise indicated. 

E. Pyrolytic-Coated, Low-Maintenance Glass: Clear float glass with a coating on first 
surface having both photocatalytic and hydrophilic properties that act to loosen dirt and 
to cause water to sheet evenly over the glass instead of beading. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Vitro Architectural Glass. 
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b. Or approved equal.

2.5 INSULATING GLASS 

A. Insulating-Glass Units: Factory-assembled units consisting of sealed lites of glass
separated by a dehydrated interspace, qualified according to ASTM E2190.

1. Sealing System: Dual seal, with manufacturer's standard primary and secondary
sealants.

2. Perimeter Spacer: Aluminum with powdered metal paint finish in color selected by
Engineer.

a. Manufacturers: Subject to compliance with requirements, provide products
by one of the following:

1) Technoform Glass Insulation NA, Inc.
2) Thermix; a brand of Ensinger USA.
3) Or approved equal.

2.6 GLAZING SEALANTS 

A. General:

1. Compatibility: Compatible with one another and with other materials they contact,
including glass products, seals of insulating-glass units, and glazing channel
substrates, under conditions of service and application, as demonstrated by
sealant manufacturer based on testing and field experience.

2. Suitability: Comply with sealant and glass manufacturers' written instructions for
selecting glazing sealants suitable for applications indicated and for conditions
existing at time of installation.

3. Sealant shall have a VOC content of 250 g/L or less.
4. Sealant shall comply with the testing and product requirements of the California

Department of Public Health's "Standard Method for the Testing and Evaluation of
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental
Chambers."

5. Colors of Exposed Glazing Sealants: As selected by Engineer from manufacturer's
full range.

B. Glazing Sealant:

1. Neutral-curing silicone glazing sealant complying with ASTM C920, Type S,
Grade NS, Class 100/50, Use NT.

a. Manufacturers: Subject to compliance with requirements, provide products
by one of the following:

1) GE Construction Sealants; Momentive Performance Materials Inc.
2) Pecora Corporation.
3) Sika Corporation.
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4) The Dow Chemical Company. 
5) Tremco Incorporated. 

2.7 GLAZING TAPES 

A. Back-Bedding Mastic Glazing Tapes: Preformed, butyl-based, 100 percent solids 
elastomeric tape; nonstaining and nonmigrating in contact with nonporous surfaces; with 
or without spacer rod as recommended in writing by tape and glass manufacturers for 
application indicated; and complying with ASTM C1281 and AAMA 800 for products 
indicated below: 
1. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous 

pressure. 
2. AAMA 807.3 tape, for glazing applications in which tape is not subject to 

continuous pressure. 

B. Expanded Cellular Glazing Tapes: Closed-cell, PVC foam tapes; factory coated with 
adhesive on both surfaces; and complying with AAMA 800 for the following types: 

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary 
sealant. 

2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination 
with a full bead of liquid sealant. 

2.8 MISCELLANEOUS GLAZING MATERIALS 

A. General: Provide products of material, size, and shape complying with referenced 
glazing standard, with requirements of manufacturers of glass and other glazing 
materials for application indicated, and with a proven record of compatibility with surfaces 
contacted in installation. 

B. Cleaners, Primers, and Sealers: Types recommended by sealant or gasket 
manufacturer. 

C. Setting Blocks: 
1. Type recommended by sealant or glass manufacturer. 

D. Spacers: 
1. Type recommended by sealant or glass manufacturer. 

E. Edge Blocks: 
1. Type recommended by sealant or glass manufacturer. 

F. Cylindrical Glazing Sealant Backing: ASTM C1330, Type O (open-cell material), of size 
and density to control glazing sealant depth and otherwise produce optimum glazing 
sealant performance. 
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2.9 FABRICATION OF GLAZING UNITS 

A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge
and face clearances, edge and surface conditions, and bite complying with written
instructions of product manufacturer and referenced glazing publications, to comply with
system performance requirements.

1. Allow for thermal movements from ambient and surface temperature changes
acting on glass framing members and glazing components.

a. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg
C), material surfaces.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine framing, glazing channels, and stops, with Installer present, for compliance with
the following:

1. Manufacturing and installation tolerances, including those for size, squareness,
and offsets at corners.

2. Presence and functioning of weep systems.
3. Minimum required face and edge clearances.
4. Effective sealing between joints of glass-framing members.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION 

A. Clean glazing channels and other framing members receiving glass immediately before
glazing. Remove coatings not firmly bonded to substrates.

B. Examine glazing units to locate exterior and interior surfaces. Label or mark units as
needed so that exterior and interior surfaces are readily identifiable. Do not use materials
that leave visible marks in the completed Work.

3.3 GLAZING, GENERAL 

A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets,
and other glazing materials, unless more stringent requirements are indicated, including
those in referenced glazing publications.

B. Protect glass edges from damage during handling and installation. Remove damaged
glass from Project site and legally dispose of off Project site. Damaged glass includes
glass with edge damage or other imperfections that, when installed, could weaken glass,
impair performance, or impair appearance.
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C. Apply primers to joint surfaces where required for adhesion of sealants, as determined 
by preconstruction testing. 

D. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing 
publications, unless otherwise required by glass manufacturer. Set blocks in thin course 
of compatible sealant suitable for heel bead. 

E. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 

F. Provide spacers for glass lites where length plus width is larger than 50 inches (1270 
mm). 

1. Locate spacers directly opposite each other on both inside and outside faces of 
glass. Install correct size and spacing to preserve required face clearances, unless 
gaskets and glazing tapes are used that have demonstrated ability to maintain 
required face clearances and to comply with system performance requirements. 

2. Provide 1/8-inch (3-mm) minimum bite of spacers on glass and use thickness 
equal to sealant width. With glazing tape, use thickness slightly less than final 
compressed thickness of tape. 

G. Provide edge blocking where indicated or needed to prevent glass lites from moving 
sideways in glazing channel, as recommended in writing by glass manufacturer and 
according to requirements in referenced glazing publications. 

H. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 

I. Set glass lites with proper orientation so that coatings face exterior or interior as 
specified. 

J. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant 
or gasket on opposite side, provide adequate anchorage so gasket cannot walk out when 
installation is subjected to movement. 

K. Square cut wedge-shaped gaskets at corners and install gaskets in a manner 
recommended by gasket manufacturer to prevent corners from pulling away; seal corner 
joints and butt joints with sealant recommended by gasket manufacturer. 

3.4 TAPE GLAZING 

A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges 
are flush with or protrude slightly above sightline of stops. 

B. Install tapes continuously, but not necessarily in one continuous length. Do not stretch 
tapes to make them fit opening. 

C. Cover vertical framing joints by applying tapes to heads and sills first, then to jambs. 
Cover horizontal framing joints by applying tapes to jambs, then to heads and sills. 

D. Place joints in tapes at corners of opening with adjoining lengths butted together, not 
lapped. Seal joints in tapes with compatible sealant approved by tape manufacturer. 
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E. Do not remove release paper from tape until right before each glazing unit is installed.

F. Center glass lites in openings on setting blocks, and press firmly against tape by inserting
dense compression gaskets formed and installed to lock in place against faces of
removable stops. Start gasket applications at corners and work toward centers of
openings.

3.5 GASKET GLAZING (DRY) 

A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit
openings exactly, with allowance for stretch during installation.

B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in
place with joints miter cut and bonded together at corners.

C. Installation with Drive-in Wedge Gaskets: Center glass lites in openings on setting
blocks, and press firmly against soft compression gasket by inserting dense compression
gaskets formed and installed to lock in place against faces of removable stops. Start
gasket applications at corners and work toward centers of openings. Compress gaskets
to produce a weathertight seal without developing bending stresses in glass. Seal gasket
joints with sealant recommended by gasket manufacturer.

D. Installation with Pressure-Glazing Stops: Center glass lites in openings on setting blocks,
and press firmly against soft compression gasket. Install dense compression gaskets
and pressure-glazing stops, applying pressure uniformly to compression gaskets.
Compress gaskets to produce a weathertight seal without developing bending stresses
in glass. Seal gasket joints with sealant recommended by gasket manufacturer.

E. Install gaskets so they protrude past face of glazing stops.

3.6 SEALANT GLAZING (WET) 

A. Install continuous spacers, or spacers combined with cylindrical sealant backing,
between glass lites and glazing stops to maintain glass face clearances and to prevent
sealant from extruding into glass channel and blocking weep systems until sealants cure.
Secure spacers or spacers and backings in place and in position to control depth of
installed sealant relative to edge clearance for optimum sealant performance.

B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting
or bond of sealant to glass and channel surfaces.

C. Tool exposed surfaces of sealants to provide a substantial wash away from glass.

3.7 CLEANING AND PROTECTION 

A. Immediately after installation remove nonpermanent labels and clean surfaces.

B. Protect glass from contact with contaminating substances resulting from construction
operations. Examine glass surfaces adjacent to or below exterior concrete and other
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masonry surfaces at frequent intervals during construction, but not less than once a 
month, for buildup of dirt, scum, alkaline deposits, or stains. 

1. If, despite such protection, contaminating substances do come into contact with 
glass, remove substances immediately as recommended in writing by glass 
manufacturer. Remove and replace glass that cannot be cleaned without damage 
to coatings. 

C. Remove and replace glass that is damaged during construction period. 

D. Wash glass on both exposed surfaces not more than four days before date scheduled 
for inspections that establish date of Substantial Completion. Wash glass as 
recommended in writing by glass manufacturer. 

3.8 MONOLITHIC GLASS SCHEDULE 

A. Glass Type GL-1: Clear fully tempered float glass. 

1. Basis-of-Design Product: Vitro; Clear 6mm. 

2. Minimum Thickness: 6 mm. 
3. Safety glazing required. 

3.9 INSULATING GLASS SCHEDULE 

A. Glass Type GL-2: Low-E-coated, clear insulating glass. 

1. Basis-of-Design Product: Vitro; Solarban 90 low-e coating on #2 face of Clear 
6mm; 1/2” air space; Clear 6mm. 

2. Overall Unit Thickness: 1 inch (25 mm). 
3. Minimum Thickness of Each Glass Lite: 6 mm. 
4. Outdoor Lite: Fully tempered float glass. 
5. Interspace Content: Air. 
6. Indoor Lite: Fully tempered float glass. 
7. Low-E Coating: Sputtered on second surface. 
8. Summer Daytime U-Factor: 0.36 maximum. 
9. Visible Light Transmittance: 0.42 percent minimum. 
10. Solar Heat Gain Coefficient: 0.23 maximum. 
11. Safety glazing required. 

END OF SECTION 088000 
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SECTION 08 88 56 

BALLISTICS RESISTANT GLAZING 

PART 1  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract - Standard Specifications for Public

Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’,
latest editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.02 SECTION INCLUDES 

A. Ballistics resistant fiberglass armor sheets.

1.03 SUBMITTALS 

A. Comply with Standard Specifications for Public Works Construction ‘The
GREENBOOK’ and City Supplement ‘The WHITEBOOK’, current editions, Section 2-
5.3 for Shop Drawings and Submittals.

B. Product Data:  Provide data on specified component products.

C. Physical Data:  Manufacturer's printed product information, including product
performance and installation.

D. Shop Drawings:  Indicate dimensions, adjacent construction, materials, thicknesses,
fabrication details, required clearances, field jointing, tolerances, colors, finishes,
methods of support and anchorages.

E. Samples:  Submit two samples, 8x16 inch in size, illustrating color, texture, and finish.

F. Maintenance Data:  Include instructions for stain removal, surface and gloss
restoration.

G. Material safety data sheet (MSDS), including guidelines for safe fabrication and
handling.

1.04 DELIVERY, STORAGE, AND HANDLING 

A. Protect components from damage by retaining shipping protection in place until
installation.

B. Store at ambient temperatures. The material is combustible. Fire precautions similar to
those appropriate for wood-based products should be observed.

C. Wear heavy-duty work gloves to protect hands from sharp edges. This is particularly
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important when handling thinner gauges. 

D. Wear eye protection during handling and fabrication. 

1.05 FIELD CONDITIONS 

A. Do not install site fabricated components when site conditions may be detrimental to 
successful installation. 

B. Maintain temperature and humidity conditions favorable to proper curing of resin during 
and after installation. 

PART 2  PRODUCTS 

2.01 MANUFACTURERS 

A. Basis-of-Design Manufacturer: 

1. American Acrylic Corporation, Product: LUMAgard FIBERGLASS ARMOR 
SHEETS; www.americanacrylic.com .  

a. Or approved equal in UL-approved performance rating, equal to or less in 
weight, and comparable visual appearance. 

2. Comply with Standard Specifications for Public Works Construction ‘The 
GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest editions, Section 
4-1.6 for Substitutions. 

2.02 MATERIALS – PUBLIC RANGE SHADE STRUCTURE 

A. Fiberglass structural armor (non-transparent). Model “LUMAgard AG-4”. 

B. Standard Sheet Sizes:  3’x8’, 4’x8’, 4’x10’. Custom sizes can be provided in some 
products. Consult manufacturer. Base bid to reflect use and delivery of any size, 
standard or custom. 

C. Thickness: 1/2 inch. 

D. Weight:  5.0 lbs per square foot. 

E. Protection Level:  UL 752 level 3 and Supplementary shotgun. Can resist .44 Magnum 
lead (240 gr) and 12-gauge (437 gr) rifled lead slug, 3 shots each. 

2.03 MATERIALS – WEST AND RAPID FIRE RANGES SHADE STRUCTURES 

A. Fiberglass structural armor (non-transparent). Model “LUMAgard AG-5”. 

B. Standard Sheet Sizes:  3’x8’, 4’x8’, 4’x10’. Custom sizes can be provided in some 
products. Consult manufacturer. Base bid to reflect use and delivery of any size, 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 307 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 

FINAL DESIGN BALLISTICS RESISTANT GLAZING 
MAY 10, 2019 088856 - 3 

standard or custom. 

C. Thickness: 1-5/16 inch.

D. Weight:  13.5 lbs per square foot.

E. Protection Level:  UL 752 level 8. Can resist .762mm rifle fmj, lead core (150 gr), 5
shots.

2.04 FINISH 

A. Color:  Frosted white.

PART 3  EXECUTION 

3.01 EXAMINATION 

A. Verify that substrate is ready to receive work and dimensions are as indicated on shop
drawings.

B. Examine site conditions, substrates and other conditions under which translucent roof
panels are to be installed and notify the Engineer in writing of conditions detrimental to
the proper and timely installation of the panels and completion of the Work. The Work
shall not proceed until unsatisfactory conditions have corrected.

C. Refer to MSDS for additional information including but not limited to hazard
identification, special protection, storage and handling, and toxicity of material.

3.02 INSTALLATION 

A. Install fabrications in accordance with design drawings and fabricator's instructions.

B. Fiberglass armor sheets are readily cut and drilled using tools commonly used to cut
and drill metals. Wear eye protection. Dust generated can be hazardous. Wear a
protective mask to avoid inhaling the dust. Refer to the material safety data sheet
(MSDS) for other important safety information.

C. Bullet-resistant sheets are ordinarily mechanically fastened to the side of the
supporting structure that the threat is expected to come from. Install the largest
continuous panel that is practical. Reinforce joints (in front or behind) with 4-inch wide
strips of the same material.

D. Pre-drill slightly oversize holes for fasteners. Use metal fasteners, with bonded
(metal/rubber) washers to fasten panels in place. In vertical applications, hang the
panel first (install fasteners adjacent to the top edge, but no closer than ½" from the
edge) such that the panel is not resting on the bottom edge. Then install remaining
fasteners working from top to bottom. Most sealants, including silicone varieties, work
satisfactorily. For outdoor applications, acrylic foam tape is recommended under joints
and fastener lines.
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3.03 TOLERANCES 

A. Maximum variation from true position:  1/4 inch. 

B. Maximum offset from true alignment:  1/8 inch. 

3.04 CLEANING 

A. Clean components of foreign material without damaging finished surface. 

B. LUMAgard™ sheets can be cleaned using detergent and water. 

C. Clean fabrications in accordance with fabricator's instructions. 

D. Maintenance of LUMAsite® sheets after installation primarily involves cleaning the 
surfaces of the material. Most dirt and soiling are readily removed using a non-abrasive 
soap and water applied with a sponge or soft brush, then rinsing. Do not use abrasive 
soaps or polishes. Note that using abrasive cleaners on the surface can change the 
reflectivity (making a shiny spot on the satin surface, for example), and can otherwise 
scratch the surfaces 

END OF SECTION 088856 
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SECTION 090190.91 

PAINTING RESTORATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. This Section includes the following:

1. Cleaning and paint removal for exterior and interior historic items and surfaces.
2. Surface preparation for painting of exterior and interior historic items and surfaces.
3. Patching of minor damage to surfaces of historic items to be painted.
4. Custom color matching.

B. Paint historic items and surfaces as indicated in the schedules at the end of Part 3.

1. Comply with requirements in Section 099123 and 099600 for prefinished items,
concealed surfaces, finished metal surfaces, operating parts, and labels.

C. Related Sections include the following:
1. Section 08 0152.93 - Historic Treatment of Wood Windows for patching and repair

of historic wood windows.
2. Sections 099123 and 099600 – Painting and Coating for use of modern

(conventional) paint materials and application methods.

1.3 DEFINITIONS 

A. General:  Standard coating terms defined in ASTM D 16 apply to this Section.

1.4 SUBMITTALS 

A. Product Data:  For each paint system indicated.

1. Material List:  An inclusive list of required coating materials.  Identify each material
by manufacturer's number and classification.

2. Manufacturer's Information:  Manufacturer's technical information, including label
analysis and instructions for handling, storing, and applying each coating material.
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B. Samples for Verification:  For each color and material to be applied, with texture to 
simulate actual conditions, on representative Samples of the actual substrate. 

1. Provide stepped Samples, defining each separate coat, including block fillers and 
primers.  Use representative colors when preparing Samples for review.  Resubmit 
until required sheen, color, and texture are achieved. 

2. Provide a list of materials and applications for each coat of each Sample.  Label 
each Sample for location and application. 

3. Submit Samples on the following substrates for University’s Representative's 
review of color and texture: 

a. Gypsum Wall Board:  4-by-8-inchSamples for each color and finish. 
b. Painted Wood:  4-by-8-inchSamples for each color and material on 

hardboard. 
c. Stained or Natural Wood:  4-by-8-inchSamples of natural- or stained-wood 

finish on representative surfaces. 
d. Ferrous Metal:  4-by-8-inchSamples of flat metal and 8-inch-long Samples 

of solid metal for each color and finish. 

C. Color Matching Certification:  Submit certification of computer color matching performed 
by paint manufacturer. 

D. Qualification Data:  For painting restoration specialist. Provide at time of bidding. 

E. Restoration program for each phase of restoration process including protection of 
surrounding materials on the building and Project site during operations.  Describe in 
detail the materials, methods, equipment, and sequence of operations to be used for 
each phase of the Work. 

1. If materials and methods alternative to those indicated are proposed for any phase 
of restoration work, provide a written description, including evidence of successful 
use on other comparable projects, and a testing program to demonstrate their 
effectiveness for this Project. 

1.5 QUALITY ASSURANCE 

A. Painting Restoration Specialist Qualifications:  A firm or individual experienced in 
painting restoration similar in material, design, and extent to that indicated for this 
Project, whose work has resulted in applications with a record of successful in-service 
performance. 

1. Painting Restoration Specialist Qualifications:  Provide at time of bidding, included 
in bid package, for City review. 

2. Field Supervision:  Require that an experienced full-time supervisor be at Project 
site during times that painting restoration is in progress. 
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B. Benchmark Samples (Mockups):  Provide a full-coat benchmark finish sample for each
type of coating and substrate required.  Comply with procedures specified in PDCA P5.
Duplicate finish of approved sample submittals.

1. Engineer will select one surface to represent surfaces and conditions for
application of each type of coating and substrate.

a. Surface-Preparation Mockup:  On existing surfaces using applicable
specified methods of cleaning and surface preparation, provide mockup
sample of at least 4-by-8-inch.

b. Small Architectural  Detail Areas and Items:  Engineer will designate items
or areas required for mockups.

2. Apply benchmark samples, according to requirements for the completed Work,
after permanent lighting and other environmental services have been activated.
Provide required sheen, color, and texture on each surface.

a. After finishes are accepted, Engineer will use the surface to evaluate coating
systems of a similar nature.

3. Final approval of colors will be from benchmark samples.

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in manufacturer's original, unopened packages and
containers bearing manufacturer's name and the following information:

1. Product name or title of material.
2. Product description (generic classification or binder type).
3. Manufacturer's stock number and date of manufacture.
4. Contents by volume, for pigment and vehicle constituents.
5. Thinning instructions.
6. Application instructions.
7. Color name and number.
8. VOC content.

B. Store materials not in use in tightly covered containers in a well-ventilated area at a
minimum ambient temperature of 45 deg F.  Maintain storage containers in a clean
condition, free of foreign materials and residue.

1. Keep storage area neat and orderly.  Remove oily rags and waste daily.

1.7 PROJECT CONDITIONS 

A. Apply waterborne paints only when temperatures of surfaces to be painted and
surrounding air are between 50 and 90 deg F.
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B. Apply solvent-thinned paints only when temperatures of surfaces to be painted and 
surrounding air are between 45 and 95 deg F. 

C. Do not apply paint in rain, fog, or mist; or when relative humidity exceeds 85 percent; or 
to damp or wet surfaces. 

1. Painting may continue during inclement weather if surfaces and areas to be 
painted are enclosed and heated within temperature limits specified by 
manufacturer during application and drying periods. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide one of the products listed 
in other Part 2 articles. 

2.2 PAINT CLEANING AND REMOVAL MATERIALS 

A. Alkaline Paste Paint Remover:  Manufacturer's standard alkaline paste formulation for 
removing paint coatings from masonry, stone, wood, plaster, and metal. 

1. Provide chemical paint removers that do not contain methylene chloride. 
2. Products: 

a. Back to Nature Products Company; Lift-n-Strip. 
b. Dumond Chemicals, Inc.; Peel Away 1. 
c. Minnesota Mining and Manufacturing Company (3M), Specified Construction 

Products Division; Paint Stripper. 

B. Biodegradable Paint Remover:  Manufacturer's standard biodegradable formulation for 
removing paint coatings from masonry, stone, wood, plaster, and metal. 

1. Products: 

a. Back to Nature Products Company; Multi-Strip. 
b. Back to Nature Products Company; Ready-Strip. 

C. Solvent Paste Paint Remover:  Manufacturer's standard solvent-based formulation for 
removing paint coatings from masonry, stone, wood, plaster, and metal. 

1. Products: 

a. Dumond Chemicals, Inc.; Peel Away 6. 
b. Dumond Chemicals, Inc.; Peel Away 7. 

D. Metal Paint Stripper:  Paint stripper specifically designed to remove coatings from metal 
surfaces and recommended for use for applications indicated. 
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1. Products:

a. Dumond Chemicals, Inc.; Peel Away ST1.
b. ProSoCo, Inc.; Sure-Klean T1375.

E. Mineral-Powder-Based Paint Removal System:  Cleaning and coating removal system
for removing coating from masonry, stone, concrete, metals, and wood; apply with
compressed air to scour coating without damaging substrate.

1. Products:

a. ArmaKleen Company (The); ARMEX Cleaning and Coating Removal
System.

b. JOS-Quintek Corporation; Rotec Vortex Cleaning Process.

2.3 COLOR MATCHING 

A. Custom Color Matching:  Colors shall be selected by color codes indicated below.  Obtain
color chips indicated by color codes from one of the following color systems; computer
match paint colors with color chips:

1. Munsell Color.

B. Designations for Color Matching:

1. Colors shall be matched using representative samples of each color and sheen
level to be refinished, sourced from project site, at locations indicated by Engineer.
Assign each color and sheen a designation (e.g., CLR-1, CLR-2... coded to a
drawing or photograph of the areas to be refinished.

2.4 PATCHING MATERIALS 

A. Wood Patching Compound:  2-part polyester or epoxy-resin wood compound with a 10-
to 15-minute cure at 70 deg F, in knife grade formulation and recommended by
manufacturer for type of wood repair indicated.  Compound shall be produced for filling
damaged wood materials that have deteriorated due to weathering and exposure.  Filler
shall be capable of filling deep holes and capable of spreading to featheredge.

B. Metal Patching Compound:  2-part polyester-resin metal patching compound with a 10-
to 15-minute cure at 70 deg F, in knife grade formulation and recommended by
manufacturer for type of metal repair indicated.  Compound shall be produced for filling
metal that has deteriorated due to corrosion.  Filler shall be capable of filling deep holes
and capable of spreading to featheredge.

C. Interior Cementitious Patching Compound Materials:  Provide cementitious patching
compounds and repair materials specifically manufactured for surface preparation and
sanding prior to repainting.
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2.5 MISCELLANEOUS MATERIALS 

A. Detergent Cleaning Solution:  Mix 2 cups of tetrasodium polyphosphate, 1/2 cup of 
laundry detergent, 5 quarts of 5 percent sodium hypochlorite bleach, and 15 quarts of 
warm water for each 5 gal. of solution required. 

B. Job-Mixed Mold, Mildew, and Algae Remover:  Mix 2 cups of tetrasodium polyphosphate, 
5 quarts of 5 percent sodium hypochlorite bleach, and 15 quarts of hot water for every 5 
gal. of solution required. 

PART 3 - EXECUTION 

3.1 PAINTING RESTORATION SPECIALIST 

A. Painting Restoration Specialist Firms:  Subject to compliance with requirements, provide 
painting restoration by a Painting Restoration Specialist. Submit qualifications for 
approval. 

3.2 EXAMINATION 

A. Examine substrates and conditions under which painting will be performed for 
compliance with paint application requirements. 

1. Comply with manufacturer's requirements for inspection. 
2. Start of painting will be construed as Applicator's acceptance of surfaces and 

conditions within a particular area. 
3. Apply paint only after unsatisfactory conditions have been corrected. 

B. Notify University’s Representative a minimum of one working day prior to painting about 
possible problems resulting from using the specified materials over previously finished 
substrates. 

C. Conduct alkali testing with litmus paper on exposed plaster, cementitious, and masonry 
surfaces, and do not begin painting if surfaces exceed alkalinity allowed by paint 
manufacturer. 

D. Test moisture content of surfaces using an electronic moisture meter.  Do not begin 
application of coatings unless moisture content of exposed surfaces is below the 
following maximum values: 

1. Gypsum Wallboard:  12 percent. 
2. Plaster:  12  percent. 
3. Masonry Surfaces:  12  percent. 
4. Finish Woodwork:  7 to 10  percent moisture content. 
5. Wood Surfaces:  18  percent. 
6. Vertical Concrete Surfaces:  12  percent. 
7. Horizontal Concrete Surfaces:  8  percent. 
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E. Coordination of Work:  Review other sections in which primers are specified to ensure
compatibility for the total system with various substrates.

3.3 SURFACE PREPARATION, GENERAL REQUIREMENTS 

A. Prepare existing surfaces as follows:

1. Clean existing surfaces to remove loose dirt and dust.
2. Remove surface films that will prevent proper adhesion.
3. Treat paint finishes with gloss sheen to dull the surface with de-glosser.
4. Remove loose, blistered, or otherwise defective paint; smooth edges with

sandpaper.
5. Clean corroded iron or steel surfaces to bright metal.
6. Spackle and sand gypsum and plaster surfaces.
7. Prime bare surfaces.

B. If existing surfaces cannot be prepared to an acceptable condition for proper finishing by
using specified surface-preparation methods, notify University’s Representative in
writing.

C. Clean and prepare surfaces to be painted according to surface-preparation schedule at
the end of Part 3 and with manufacturer's written instructions for each substrate
condition.

1. Provide barrier coats over incompatible previously painted surfaces or primers or
remove coats and prime prepared surfaces.  Notify University’s Representative in
writing about possible problems resulting from using the specified finish-coat
material over substrates previously finished.

D. Deteriorated Paint:  The following classifications of deteriorated paint films shall be used
to determine the degree of surface preparation required.  Measure adhesion by
ASTM D 3359 Method A, tape test (multiply results by 2 to correlate with the 0 to 10
rating system).

1. Sound Existing Paint, Including Tightly Adhered Paint Film:  No evidence of
cracking, checking, blistering, or lack of adhesion; slight chalking and mildew may
be present.

a. Adhesion:  Rating of 10.
b. Wash areas to be repainted; use mild detergent solution, and rinse with clean

water until all detergent has been removed.
c. Remove dirt and chalking from the surface without damaging the substrates

or adjacent areas.
d. Allow washed areas to dry before painting.

2. Slightly to Moderately Deteriorated Paint Including Cracked or Loose Paint Film:
Moderate cracking, checking, blistering, erosion, and loss of adhesion.

a. Adhesion:  Rating of 6 to 8.

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 316 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 
 

 
FINAL DESIGN PAINTING RESTORATION 
MAY 10, 2019 090190.91 - 8 

 

b. Treat areas as specified for sound existing paint above. 
c. After washing, carefully examine surface for cracking, blistering, peeling, or 

flaking paint. 
d. Remove cracked, blistered, and nonadhering paint. 
e. Wipe surface clean to remove remaining dust. 

3. Severely Deteriorated Paint Including Extensive Cracked and Loose Paint Film:  
Considerable cracking, checking, blistering, erosion, loss of adhesion, and severe 
chalking or mildew. 

a. Adhesion:  Rating of 0 to 4. 
b. Remove old paint film down to bare substrate by using hand-tool removal, 

scraping and sanding, chemical removal, or a combination of all three 
methods. 

E. Selection of surface-preparation tools and methods shall be the responsibility of painting 
restoration specialist, provided surface preparation complies with requirements specified 
for type of existing surface condition.  Comply with the following general requirements 
for equipment: 

1. Do not use power tools including sanders, grinders, and power brushing tools. 
2. Heat gun (flameless) with temperature range of 700 to 1000 deg F maximum 

temperature may be used. 

3.4 SURFACE-PREPARATION METHODS 

A. General:  Use the cleaning methods specified in this article, using the gentlest 
appropriate method necessary to clean the surface. 

B. Wash surfaces by hand cleaning using clean rags, sponges, water, and detergent. 

C. Hand-Tool Cleaning:  Use wet sanding and wet scraping methods only.  Lightly mist 
substrate before sanding or scraping.  Acceptable hand-tools include scrapers, wire 
brushes, sandpaper, steel wool, nonmetallic pads, and dusters.  Because of varying 
substrates, selection of tools shall be the responsibility of Contractor.  After hand-
cleaning is attempted, power tool cleaning may be required to complete cleaning and 
surface preparation. 

D. Solvent Cleaning:  Solvent cleaning may be used to remove oil, grease, smoke, tar, and 
asphalt from painted or unpainted surfaces before preparation work begins.  In addition, 
if necessary, spot-solvent cleaning may be employed just prior to the commencement of 
paint application, provided enough time is allowed for complete evaporation.  Clean 
solvent and clean rags shall be used for the final wash to ensure that all foreign materials 
have been removed. 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 317 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 

FINAL DESIGN PAINTING RESTORATION 
MAY 10, 2019 090190.91 - 9 

3.5 PAINT REMOVAL METHODS 

A. Removal Methods, General:  Where cleaning methods have been attempted and further
removal of the paint is required because of incompatible or unsatisfactory surfaces for
repainting, use paint removal methods specified in this Article.  Completely remove paint
film from those items indicated or specified to have existing paint completely removed.

B. Chemical Removal:  Chemical removal systems may be employed to remove parts or
complete coatings of paint.  Spread the remover over the surface from which coatings
are to be removed.  Remove the softened paint with a scraper (broad knife) or similar
tool that painting restoration specialist may select.  Repeat the procedure until all paint
and residue are removed as directed by manufacturer's written instructions.  Rinse and
neutralize as required by remover manufacturer.  Allow enough time to elapse to permit
the surface to dry before proceeding with refinishing.

C. Heat Removal:  Use and selection of heat removal equipment shall be the responsibility
of painting restoration specialist.  Care must be taken to protect flammable materials.
When a heat device is used, one hand shall direct the heat device to the surface and the
other hand shall follow behind with the scraper.  Scrape the paint off while it is soft and
bubbling.  Fire-fighting equipment shall be located directly at hand during this process.
All burned-off surfaces shall be wet sanded and cleaned before coatings are applied.

D. Mechanical Removal:  Use and selection of mechanical removal equipment shall be the
responsibility of painting restoration specialist.  Use of hand or power paint removal tools
shall be the option of Contractor.  Acceptable tools for manual paint removal include
scrapers, wire brushes, sandpaper, and steel wool.

E. Mineral-Powder-Based Removal System:  Remove existing deteriorated paint film with
air-blasting, mineral-powder-based system according to manufacturer's written
instructions.

3.6 SURFACE PREPARATION FOR EXISTING PAINTED WOOD 

A. Repair damaged wood areas including dents, holes, and cracks by filling with patching
compound and wet sand smooth.  Reset or remove protruding nail heads.

B. Clean as required to remove existing deteriorated coatings and any foreign matter.  Thick
build-up of paint and runs and sags shall be wet sanded to achieve a smooth edge.

C. Clean wood surfaces of dirt, oil, and other foreign substances with scrapers, mineral
spirits, and sandpaper.

3.7 SURFACE PREPARATION FOR EXISTING PAINTED CEMENTITIOUS MATERIALS 

A. New and Bare Plaster:  Neutralize surface of plaster with mild acid solution as
recommended by paint manufacturer.  In lieu of acid neutralization, provide
manufacturer's written recommendation for plaster primer over alkaline plaster surfaces.
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B. Concrete, Concrete Masonry Block, Plaster, and Mineral-Fiber-Reinforced Cement 
Panels:.  Remove efflorescence, chalk, dust, dirt, grease, oils, and release agents. 

1. If surfaces are sufficiently alkaline to cause the finish paint to blister and burn, 
correct this condition before applying paint. 

C. Concrete Floors:  Clean to the extent required to remove existing deteriorated coatings.  
Remove efflorescence, reporting recurrence if caused by structural defect.  If there is no 
recurrence of efflorescence, acid wash the bare spots to neutralize surface alkalinity and 
rinse with clean water before applying coatings. 

1. If there is no evidence of efflorescence, scrub with mild detergent solution.  
Remove dirt and other foreign matter.  Remove oil and grease by solvent cleaning. 

3.8 SURFACE PREPARATION FOR EXISTING PAINTED PLASTER OR GYPSUM 
BOARD 

A. Sound Existing Paint System:  Wash all areas to be painted with a mild detergent 
solution; rinse with clean water until all detergent has been removed.  Remove dirt and 
chalk from the surface without damaging the substrates or adjacent areas.  Allow washed 
areas to dry thoroughly before painting. 

B. Rout out surface cracks to remove loose, unsound material; fill with patching compound 
and wet sand; spot-prime with specified primer. 

3.9 SURFACE PREPARATION FOR EXISTING BARE AND PAINTED METAL 

A. Bare Metal Solvent Cleaning:  Clean with solvents to remove oil, grease, and other 
contaminants before other cleaning treatments are used.  Do not use solvents, including 
primer thinner and turpentine, that leave residue. 

B. Ferrous Metals:  Clean ungalvanized ferrous-metal surfaces; remove rust, oil, grease, 
dirt, and other foreign substances.  Use removal or cleaning methods that comply with 
paint manufacturer's written recommendations. 

1. Touch up bare areas and prime coats that have been damaged.  Wire-brush, clean 
with solvents recommended by paint manufacturer, and touch up with same primer 
as shop coat. 

C. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based solvents 
until surfaces are free of oil and surface contaminants. 

D. Metal Conditioner (Apply to Bare Metal):  Apply phosphoric acid-based, etching-type 
surface treatments after solvent cleaning and according to manufacturers' written 
instructions.  Rinse with clear water when reaction is complete.  Allow at least 15 to 30 
minutes but not less time than recommended by manufacturer for metal conditioner to 
condition the metal surface.  Do not allow conditioner to dry before rinsing.  If white rust 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 319 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 

FINAL DESIGN PAINTING RESTORATION 
MAY 10, 2019 090190.91 - 11 

(zinc oxide) appears after drying, wash clean with denatured alcohol immediately before 
priming. 

E. Surface-Preparation Methods:  Remove loose rust and mill scale, spatter, slag, and flux
deposits.  Prepare surfaces as follows:

1. SSPC-SP 2, "Hand Tool Cleaning."

F. Priming:  Immediately after surface preparation, apply primer according to
manufacturer's instructions and at rate to provide a dry film thickness of not less than 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 inaccessible surfaces.

3.10 APPLICATION, GENERAL 

A. Comply with manufacturers' requirements for application methods and with other
Division 9 painting Sections.

B. In addition to the number of coats specified in schedules in other Division 9 painting
Sections, provide additional coats as required to produce the finishes to match sample
and mockup finishes.

C. Blending:  When painting new substrates patched into existing surfaces, furnish finishes
specified for the specific substrate.  Final finish coat shall be applied over entire surface
from edge to edge and corner to corner.

3.11 CLEANING 

A. Cleanup:  At the end of each workday, remove empty cans, rags, rubbish, and other
discarded paint materials from Project site.

1. After completing painting, clean glass and paint-spattered surfaces.  Remove
spattered paint by washing and scraping without scratching or damaging adjacent
finished surfaces.

3.12 PROTECTION 

A. Protect work of other trades, whether being painted or not, against damage from
painting.  Correct damage by cleaning, repairing or replacing, and repainting, as
approved by University’s Representative.

B. Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting
operations, remove temporary protective wrappings provided by others to protect their
work.
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1. After work of other trades is complete, touch up and restore damaged or defaced 
painted surfaces.  Comply with procedures specified in PDCA P1. 

3.13 PAINT RESTORATION SCHEDULE 

A. Clubhouse:   
1. All Windows, Doors and Frames – interior and exterior.  
2. Exterior surfaces exposed to view. 

 
END OF SECTION 090190.91 
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SECTION 092216 

NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:

1. Non-load-bearing steel framing systems for interior partitions.
2. Suspension systems for interior ceilings and soffits.
3. Grid suspension systems for gypsum board ceilings.

B. Related Requirements:

1. Section 054000 "Cold-Formed Metal Framing" for exterior and interior load-
bearing and exterior non-load-bearing wall studs; floor joists; and roof rafters and
ceiling joists.

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product.

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates: For each type of code-compliance certification for studs and tracks.

B. Evaluation Reports: For embossed, high-strength steel studs and tracks, firestop tracks,
post-installed anchors, and power-actuated fasteners, from ICC-ES or other qualified
testing agency acceptable to authorities having jurisdiction.

1.5 QUALITY ASSURANCE 

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing
members are certified according to the product-certification program of the Steel Stud
Manufacturers Association.
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PART 2 - PRODUCTS 

2.1 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C645 requirements for steel unless 
otherwise indicated. 

2. Protective Coating: ASTM A653/A653M, G60 (Z180) unless otherwise indicated. 

B. Studs and Tracks: ASTM C645. Use either conventional steel studs and tracks or 
embossed, high-strength steel studs and tracks. 

1. Steel Studs and Tracks: 
a. Minimum Base-Steel Thickness: 0.0329 inch (0.836 mm). 
b. Depth: 3-5/8 inches (92 mm). 

2. Embossed, High Strength Steel Studs and Tracks: Roll-formed and embossed with 
surface deformations to stiffen the framing members so that they are structurally 
comparable to conventional ASTM C645 steel studs and tracks. 
a. Minimum Base-Steel Thickness: 0.0190 inch (0.483 mm). 
b. Depth: 3-5/8 inches (92 mm). 

C. Slip-Type Head Joints: Where indicated, provide one of the following: 

1. Clip System: Clips designed for use in head-of-wall deflection conditions that 
provide a positive attachment of studs to tracks while allowing 1-1/2-inch (38-mm) 
minimum vertical movement. 

2. Single Long-Leg Track System: ASTM C645 top track with 2-inch- (51-mm-) deep 
flanges in thickness not less than indicated for studs, installed with studs friction fit 
into top track and with continuous bridging located within 12 inches (305 mm) of 
the top of studs to provide lateral bracing. 
a. Bridging:  1-1/2-inch 938-mm) cold-rolled steel channel. 

3. Deflection Track: Steel sheet top track manufactured to prevent cracking of 
finishes applied to interior partition framing resulting from deflection of structure 
above; in thickness not less than indicated for studs and in width to accommodate 
depth of studs. 

D. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width 
indicated. 
1. Minimum Base-Steel Thickness: 0.0329 inch (0.836 mm). 

E. Cold-Rolled Channel Bridging: Steel, 0.0538-inch (1.367-mm) minimum base-steel 
thickness, with minimum 1/2-inch- (13-mm-) wide flanges. 
1. Depth: 1-1/2 inches (38 mm). 
2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches (38 by 38 mm), 0.068-inch- (1.72-

mm-) thick, galvanized steel. 

F. Hat-Shaped, Rigid Furring Channels: ASTM C645. 
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1. Minimum Base-Steel Thickness: 0.0329 inch (0.836 mm).
2. Depth: As indicated on Drawings.

G. Cold-Rolled Furring Channels: 0.053-inch (1.34-mm) uncoated-steel thickness, with
minimum 1/2-inch- (13-mm-) wide flanges.

1. Depth: [As indicated on Drawings] [3/4 inch (19 mm)] <Insert depth>.
2. Furring Brackets: Adjustable, corrugated-edge-type steel sheet with minimum

uncoated-steel thickness of 0.0329 inch (0.8 mm).
3. Tie Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-

mm-) diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.

H. Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm),
wall attachment flange of 7/8 inch (22 mm), minimum uncoated-steel thickness of 0.0179
inch (0.455 mm), and depth required to fit insulation thickness indicated.

2.2 SUSPENSION SYSTEMS 

A. Furring Channels (Furring Members):

1. Hat-Shaped, Rigid Furring Channels: ASTM C645, 7/8 inch (22 mm) deep.

a. Minimum Base-Steel Thickness: 0.0329 inch (0.836 mm).

2.3 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding
power, and other properties required to fasten steel members to substrates.

B. Isolation Strip at Exterior Walls: Provide the following:
1. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strips that allow fastener

penetration without foam displacement, 1/8 inch (3.2 mm) thick, in width to suit
steel stud size.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal
frames, cast-in anchors, and structural framing, for compliance with requirements and
other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C754. 

1. Gypsum Plaster Assemblies: Also comply with requirements in ASTM C841 that 
apply to framing installation. 

2. Portland Cement Plaster Assemblies: Also comply with requirements in 
ASTM C1063 that apply to framing installation. 

3. Gypsum Veneer Plaster Assemblies: Also comply with requirements in 
ASTM C844 that apply to framing installation. 

4. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that 
apply to framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections 
securely fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, 
heavy trim, grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 
members. Frame both sides of joints independently. 

3.3 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 
spacings required by referenced installation standards for assembly types. 

1. Single-Layer Application: 16 inches (406 mm) o.c. unless otherwise indicated. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at 
exterior walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks at floors and overhead supports. Extend framing full height to structural 
supports or substrates above suspended ceilings except where partitions are indicated 
to terminate at suspended ceilings. Continue framing around ducts that penetrate 
partitions above ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, 
install to produce joints at tops of framing systems that prevent axial loading of 
finished assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; 
install track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 
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b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-
inch (13-mm) clearance from jamb stud to allow for installation of control joint 
in finished assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of 
overhead structure. 

3. Other Framed Openings: Frame openings other than door openings the same as 
required for door openings unless otherwise indicated. Install framing below sills 
of openings to match framing required above door heads. 

E. Direct Furring: 

1. Screw to wood framing. 
2. Attach to concrete or masonry with stub nails, screws designed for masonry 

attachment, or powder-driven fasteners spaced 24 inches (610 mm) o.c. 

F. Z-Shaped Furring Members: 

1. Erect insulation, specified in Section 072100 "Thermal Insulation," vertically and 
hold in place with Z-shaped furring members spaced 24 inches (610 mm) o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to 
wall with concrete stub nails, screws designed for masonry attachment, or powder-
driven fasteners spaced 24 inches (610 mm) o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short flange 
extending beyond corner; on adjacent wall surface, screw-attach short flange of 
furring channel to web of attached channel. At interior corners, space second 
member no more than 12 inches (305 mm) from corner and cut insulation to fit. 

G. Installation Tolerance: Install each framing member so fastening surfaces vary not more 
than 1/8 inch (3 mm) from the plane formed by faces of adjacent framing. 

3.4 INSTALLING CEILING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater 
than spacings required by referenced installation standards for assembly types. 
1. Furring Channels (Furring Members): 16 inches (406 mm) o.c. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 
building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within 
ceiling plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective 
means. 
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2. Where width of ducts and other construction within ceiling plenum produces 
hanger spacings that interfere with locations of hangers required to support 
standard suspension system members, install supplemental suspension members 
and hangers in the form of trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling 
loads within performance limits established by referenced installation 
standards. 

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to 
inserts, eye screws, or other devices and fasteners that are secure and appropriate 
for substrate, and in a manner that will not cause hangers to deteriorate or 
otherwise fail. 

4. Flat Hangers: Secure to structure, including intermediate framing members, by 
attaching to inserts, eye screws, or other devices and fasteners that are secure 
and appropriate for structure and hanger, and in a manner that will not cause 
hangers to deteriorate or otherwise fail. 

5. Do not attach hangers to steel roof deck. 
6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger 

inserts that extend through forms. 
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 
8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Seismic Bracing: Sway-brace suspension systems with hangers used for support. 

E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension 
systems meet vertical surfaces. Mechanically join main beam and cross-furring members 
to each other and butt-cut to fit into wall track. 

F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 
feet (3 mm in 3.6 m) measured lengthwise on each member that will receive finishes and 
transversely between parallel members that will receive finishes. 

END OF SECTION 092216 
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SECTION 092900 

GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:

1. Interior gypsum board.

B. Related Requirements:
1. Section 092216 "Non-Structural Metal Framing" for non-structural steel framing

and suspension systems that support gypsum board panels.
2. Section 093013 "Ceramic Tiling" for cementitious backer units installed as

substrates for ceramic tile.

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product.

1.4 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather,
condensation, direct sunlight, construction traffic, and other potential causes of damage.
Stack panels flat and supported on risers on a flat platform to prevent sagging.

1.5 FIELD CONDITIONS 

A. Environmental Limitations: Comply with ASTM C840 requirements or gypsum board
manufacturer's written instructions, whichever are more stringent.

B. Do not install paper-faced gypsum panels until installation areas are enclosed and
conditioned.

C. Do not install panels that are wet, moisture damaged, and mold damaged.
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1. Indications that panels are wet or moisture damaged include, but are not limited 
to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 
splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

2.2 GYPSUM BOARD, GENERAL 

A. Size: Provide maximum lengths and widths available that will minimize joints in each 
area and that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Abuse-Resistant Gypsum Board: ASTM C1396/C1396M gypsum board, tested 
according to ASTM C1629/C1629M. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Georgia-Pacific Gypsum LLC. 
b. National Gypsum Company. 
c. USG Corporation. 

2. Core: 5/8 inch (15.9 mm), Type X. 
3. Surface Abrasion: ASTM C1629/C1629M, meets or exceeds Level 1 

requirements. 
4. Indentation: ASTM C1629/C1629M, meets or exceeds Level 1 requirements. 
5. Soft-Body Impact: ASTM C1629/C1629M, meets or exceeds Level 1 

requirements. 
6. Long Edges: Tapered. 
7. Mold Resistance: ASTM D3273, score of 10 as rated according to ASTM D3274. 

2.4 TRIM ACCESSORIES 

A. Interior Trim: ASTM C1047. 

1. Material: Plastic. 
2. Shapes: 

a. Cornerbead. 
b. Bullnose bead. 
c. LC-Bead: J-shaped; exposed long flange receives joint compound. 
d. L-Bead: L-shaped; exposed long flange receives joint compound. 
e. U-Bead: J-shaped; exposed short flange does not receive joint compound. 
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f. Expansion (control) joint.
g. Curved-Edge Cornerbead: With notched or flexible flanges.

2.5 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C475/C475M.

B. Joint Tape:

1. Interior Gypsum Board: Paper.
2. Exterior Gypsum Soffit Board: Paper.
3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh.
4. Tile Backing Panels: As recommended by panel manufacturer.

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is
compatible with other compounds applied on previous or for successive coats.

1. Prefilling: At open joints and damaged surface areas, use setting-type taping
compound.

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners,
and trim flanges, use setting-type taping compound.

a. Use setting-type compound for installing paper-faced metal trim accessories.

3. Fill Coat: For second coat, use setting-type, sandable topping compound.
4. Finish Coat: For third coat, use setting-type, sandable topping compound.

2.6 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards
and manufacturer's written instructions.

B. Steel Drill Screws: ASTM C1002 unless otherwise indicated.

1. Use screws complying with ASTM C954 for fastening panels to steel members
from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick.

C. Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex
sealant complying with ASTM C834. Product effectively reduces airborne sound
transmission through perimeter joints and openings in building construction as
demonstrated by testing representative assemblies according to ASTM E90.

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

a. Accumetric LLC.
b. Everkem Diversified Products, Inc.
c. Franklin International.
d. Grabber Construction Products.
e. Hilti, Inc.
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f. Pecora Corporation. 
g. Specified Technologies, Inc. 
h. USG Corporation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and support 
framing, with Installer present, for compliance with requirements and other conditions 
affecting performance of the Work. 

B. Examine panels before installation. Reject panels that are wet, moisture damaged, and 
mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints and 
to avoid abutting end joints in central area of each ceiling. Stagger abutting end joints of 
adjacent panels not less than one framing member. 

C. Install panels with face side out. Butt panels together for a light contact at edges and 
ends with not more than 1/16 inch (1.5 mm) of open space between panels. Do not force 
into place. 

D. Locate edge and end joints over supports, except in ceiling applications where 
intermediate supports or gypsum board back-blocking is provided behind end joints. Do 
not place tapered edges against cut edges or ends. Stagger vertical joints on opposite 
sides of partitions. Do not make joints other than control joints at corners of framed 
openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum 
panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces (above 
ceilings, etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 
sq. m) in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside of 

floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural 
members; allow 1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide joints to install sealant. 
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G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural
abutments. Provide 1/4- to 1/2-inch- (6.4- to 12.7-mm-) wide spaces at these locations
and trim edges with edge trim where edges of panels are exposed. Seal joints between
edges and abutting structural surfaces with acoustical sealant.

H. Attachment to Steel Framing: Attach panels so leading edge or end of each panel is
attached to open (unsupported) edges of stud flanges first.

I. Wood Framing: Install gypsum panels over wood framing, with floating internal corner
construction. Do not attach gypsum panels across the flat grain of wide-dimension
lumber, including floor joists and headers. Float gypsum panels over these members or
provide control joints to counteract wood shrinkage.

J. STC-Rated Assemblies: Seal construction at perimeters, behind control joints, and at
openings and penetrations with a continuous bead of acoustical sealant. Install
acoustical sealant at both faces of partitions at perimeters and through penetrations.
Comply with ASTM C919 and with manufacturer's written instructions for locating edge
trim and closing off sound-flanking paths around or through assemblies, including sealing
partitions above acoustical ceilings.

K. Install sound attenuation blankets before installing gypsum panels unless blankets are
readily installed after panels have been installed on one side.

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations:

1. Wallboard Type: Vertical surfaces unless otherwise indicated.
2. Type X: Vertical surfaces unless otherwise indicated.
3. Abuse-Resistant Type: Vertical surfaces unless otherwise indicated.

B. Single-Layer Application:

1. On ceilings, apply gypsum panels before wall/partition board application to
greatest extent possible and at right angles to framing unless otherwise indicated.

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless
otherwise indicated or required by fire-resistance-rated assembly, and minimize
end joints.

a. Stagger abutting end joints not less than one framing member in alternate
courses of panels.

b. At stairwells and other high walls, install panels horizontally unless otherwise
indicated or required by fire-resistance-rated assembly.

3. On Z-shaped furring members, apply gypsum panels vertically (parallel to framing)
with no end joints. Locate edge joints over furring members.

4. Fastening Methods: Apply gypsum panels to supports with steel drill screws.
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3.4 INSTALLING TRIM ACCESSORIES 

A. General: For trim with back flanges intended for fasteners, attach to framing with same 
fasteners used for panels. Otherwise, attach trim according to manufacturer's written 
instructions. 

B. Control Joints: Install control joints at locations indicated on Drawings. 

C. Interior Trim: Install in the following locations: 

1. Cornerbead: Use at outside corners unless otherwise indicated. 
2. LC-Bead: Use at exposed panel edges. 
3. L-Bead: Use where indicated. 
4. U-Bead: Use at exposed panel edges. 

3.5 FINISHING GYPSUM BOARD 

A. General: Treat gypsum board joints, interior angles, edge trim, control joints, 
penetrations, fastener heads, surface defects, and elsewhere as required to prepare 
gypsum board surfaces for decoration. Promptly remove residual joint compound from 
adjacent surfaces. 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically indicated 
as not intended to receive tape. 

D. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 
ASTM C840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 
2. Level 2: Panels that are substrate for tile. 
3. Level 3: Not Used. 
4. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated. 

a. Primer and its application to surfaces are specified in Section 099123 
"Interior Painting." 

5. Level 5: Not Used. 

3.6 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from floors and 
other non-drywall surfaces. Repair surfaces stained, marred, or otherwise damaged 
during drywall application. 

B. Protect installed products from damage from weather, condensation, direct sunlight, 
construction, and other causes during remainder of the construction period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 
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1. Indications that panels are wet or moisture damaged include, but are not limited
to, discoloration, sagging, or irregular shape.

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or
splotchy surface contamination and discoloration.

END OF SECTION 092900 
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SECTION 093013 

CERAMIC TILING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Porcelain mosaic tile. 
2. Porcelain tile. 
3. Glazed wall tile. 
4. Tile backing panels. 
5. Waterproof membrane for thinset applications. 
6. Crack isolation membrane. 
7. Metal edge strips. 

B. Related Requirements: 
1. Section 079200 "Joint Sealants" for sealing of expansion, contraction, control, and 

isolation joints in tile surfaces. 

1.3 DEFINITIONS 

A. General: Definitions in the ANSI A108 series of tile installation standards and in 
ANSI A137.1 apply to Work of this Section unless otherwise specified. 

B. ANSI A108 Series: ANSI A108.01, ANSI A108.02, ANSI A108.1A, ANSI A108.1B, 
ANSI A108.1C, ANSI A108.4, ANSI A108.5, ANSI A108.6, ANSI A108.8, ANSI A108.9, 
ANSI A108.10, ANSI A108.11, ANSI A108.12, ANSI A108.13, ANSI A108.14, 
ANSI A108.15, ANSI A108.16, and ANSI A108.17, which are contained in its 
"Specifications for Installation of Ceramic Tile." 

C. Face Size: Actual tile size, excluding spacer lugs. 

D. Module Size: Actual tile size plus joint width indicated. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 
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1. Review requirements in ANSI A108.01 for substrates and for preparation by other
trades.

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product.

B. Samples for Verification:

1. Full-size units of each type and composition of tile and for each color and finish
required.

2. Full-size units of each type of trim and accessory for each color and finish required.
3. Metal edge strips in 6-inch (150-mm) lengths.

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer.

B. Master Grade Certificates: For each shipment, type, and composition of tile, signed by
tile manufacturer and Installer.

C. Product Certificates: For each type of product.

D. Product Test Reports: For tile-setting and -grouting products and certified porcelain tile.

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match and are from same production runs as products
installed and that are packaged with protective covering for storage and identified with
labels describing contents.

1. Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount
installed for each type, composition, color, pattern, and size indicated.

2. Grout: Furnish quantity of grout equal to 3 percent of amount installed for each
type, composition, and color indicated.

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:
1. Installer employs only Ceramic Tile Education Foundation Certified Installers or

installers recognized by the U.S. Department of Labor as Journeyman Tile Layers
for Project.

B. Mockups: Build mockups to verify selections made under Sample submittals and to
demonstrate aesthetic effects and set quality standards for materials and execution.

1. Build mockup of floor tile installation.
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2. Build mockup of wall tile installation. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store packaged materials in original containers with seals unbroken and 
labels intact until time of use. Comply with requirements in ANSI A137.1 for labeling tile 
packages. 

B. Store tile and cementitious materials on elevated platforms, under cover, and in a dry 
location. 

C. Store aggregates where grading and other required characteristics can be maintained 
and contamination can be avoided. 

D. Store liquid materials in unopened containers and protected from freezing. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: Do not install tile until construction in spaces is complete and 
ambient temperature and humidity conditions are maintained at the levels indicated in 
referenced standards and manufacturer's written instructions. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Tile: Obtain tile of each type and color or finish from single source 
or producer. 

1. Obtain tile of each type and color or finish from same production run and of 
consistent quality in appearance and physical properties for each contiguous area. 

B. Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform 
quality for each mortar, adhesive, and grout component from single manufacturer and 
each aggregate from single source or producer. 

1. Obtain setting and grouting materials, except for unmodified Portland cement and 
aggregate, from single manufacturer. 

2. Obtain waterproof membrane and crack isolation membrane, except for sheet 
products, from manufacturer of setting and grouting materials. 

C. Source Limitations for Other Products: Obtain each of the following products specified in 
this Section from a single manufacturer: 

1. Stone thresholds. 
2. Waterproof membrane. 
3. Crack isolation membrane. 
4. Cementitious backer units. 
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5. Metal edge strips.

2.2 PRODUCTS, GENERAL 

A. ANSI Ceramic Tile Standard: Provide tile that complies with ANSI A137.1 for types,
compositions, and other characteristics indicated.

1. Provide tile complying with Standard grade requirements.

B. ANSI Standards for Tile Installation Materials: Provide materials complying with
ANSI A108.02, ANSI standards referenced in other Part 2 articles, ANSI standards
referenced by TCNA installation methods specified in tile installation schedules, and
other requirements specified.

C. Factory Blending: For tile exhibiting color variations within ranges, blend tile in factory
and package so tile units taken from one package show same range in colors as those
taken from other packages and match approved Samples.

D. Mounting: For factory-mounted tile, provide back- or edge-mounted tile assemblies as
standard with manufacturer unless otherwise indicated.

1. Where tile is indicated for installation in wet areas, do not use back- or edge-
mounted tile assemblies unless tile manufacturer specifies in writing that this type
of mounting is suitable for installation indicated and has a record of successful in-
service performance.

2.3 TILE PRODUCTS 

A. Ceramic Tile Type - PLANK: Glazed porcelain tile.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:

a. Daltile. As indicated on Drawings. Refer to Finish Schedule for Color and
Enlarged Plan for Pattern and Direction.

2. Certification: Tile certified by the Porcelain Tile Certification Agency.
3. Face Size: 3 by 36 inches (76 by 914 mm).
4. Thickness: 5/16 inch (7.9 mm).
5. Face: Unpolished, Undulated.
6. Dynamic Coefficient of Friction: Not less than 0.42.
7. Tile Color, Glaze, and Pattern: As indicated on Drawings.
8. Grout Color: As selected by Engineer from manufacturer's full range.
9. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where

applicable and matching characteristics of adjoining flat tile. Provide shapes as
follows, selected from manufacturer's standard shapes:

a. Base Cap: Surface bullnose, module size 3 by 18 inches (76 by 457 mm).
b. Internal Corners: Field-butted square corners.
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B. Ceramic Tile Type - MOSAIC Factory-mounted unglazed ceramic mosaic tile. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Daltile. As indicated on Drawings. Refer to Finish Schedule for Color and 
Enlarged Plan for Pattern and Direction. 

2. Composition: Porcelain. 
3. Certification: Porcelain tile certified by the Porcelain Tile Certification Agency. 
4. Module Size:2 by 2 inches (50.8 by 50.8 mm). 
5. Thickness: 1/4 inch (6.4 mm). 
6. Face: Pattern of design indicated, with cushion edges. 
7. Surface: Smooth, without abrasive admixture. 
8. Dynamic Coefficient of Friction: Not less than 0.42. 
9. Tile Color and Pattern: As indicated on Drawings. 
10. Grout Color: As selected by Engineer from manufacturer's full range. 
11. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where 

applicable and matching characteristics of adjoining flat tile. Provide shapes as 
follows, selected from manufacturer's standard shapes: 

a. Base Cove: Cove, module size 1 by 1 inch (25.4 by 25.4 mm). 
b. Wainscot Cap for Flush Conditions: Regular flat tile for conditions where tile 

wainscot is shown flush with wall surface above it, same size as adjoining 
flat tile. 

c. External Corners for Thinset Mortar Installations: Surface bullnose, module 
size 2 by 1 inch (50.8 by 25.4 mm). 

d. Internal Corners: Cove, module size 1 by 1 inch (25.4 by 25.4 mm). 
e. Bullnose:  Surface bullnose, module size 2 by 2 inches (50.8 by 50.8 mm). 

C. Ceramic Tile Type – SUBWAY: Glazed wall tile. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. Daltile. As indicated on Drawings. Refer to Finish Schedule for Color and 
Enlarged Plan for Pattern and Direction. 

2. Module Size: 4-1/4 by 8-1/2 inches (108 by 216 mm). 
3. Thickness: 5/16 inch (8 mm). 
4. Face: Plain with modified square edges. 
5. Tile Color and Pattern: As indicated on Drawings. 
6. Grout Color: As selected by Engineer from manufacturer's full range. 
7. Mounting: Factory, back mounted. 
8. Trim Units: Coordinated with sizes and coursing of adjoining flat tile where 

applicable and matching characteristics of adjoining flat tile. Provide shapes as 
follows, selected from manufacturer's standard shapes: 
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2.4 TILE BACKING PANELS 

A. Fiber-Cement Backer Board: ASTM C1288, in maximum lengths available to minimize
end-to-end butt joints.

1. Manufacturers: Subject to compliance with requirements, [provide products by the
following] [provide products by one of the following] [available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following]:

a. CertainTeed Corporation.
b. James Hardie Building Products, Inc.

2. Thickness: 1/2 inch (12.7 mm).

2.5 WATERPROOF MEMBRANE 

A. General: Manufacturer's standard product, that complies with ANSI A118.10 and is
recommended by the manufacturer for the application indicated. Include reinforcement
and accessories recommended by manufacturer.

B. Fabric-Reinforced, Fluid-Applied Membrane: System consisting of liquid-latex rubber or
elastomeric polymer and continuous fabric reinforcement.

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

a. Custom Building Products.
b. LATICRETE SUPERCAP, LLC.
c. MAPEI Corporation.

2.6 CRACK ISOLATION MEMBRANE 

A. General: Manufacturer's standard product, selected from the following, that complies
with ANSI A118.12 for standard performance and is recommended by the manufacturer
for the application indicated. Include reinforcement and accessories recommended by
manufacturer.

B. PVC Sheet: PVC heat-fused on both sides to facings of nonwoven polyester; 0.040-inch
(1-mm) nominal thickness.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:

a. Compotite Corporation.
b. Approved equal.

2.7 SETTING MATERIALS 

A. Portland Cement Mortar (Thickset) Installation Materials: ANSI A108.02.
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1. Cleavage Membrane: Asphalt felt, ASTM D226/D226M, Type I (No. 15); or 
polyethylene sheeting, ASTM D4397, 4.0 mils (0.1 mm) thick. 

2. Reinforcing Wire Fabric: Galvanized, welded-wire fabric, 2 by 2 inches (50.8 by 
50.8 mm) by 0.062-inch (1.57-mm) diameter; comply with ASTM A185/A185M and 
ASTM A82/A82M, except for minimum wire size. 

B. Modified Dry-Set Mortar (Thinset): ANSI A118.4. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Custom Building Products. 
b. LATICRETE SUPERCAP, LLC. 
c. MAPEI Corporation. 

2. For wall applications, provide mortar that complies with requirements for 
nonsagging mortar in addition to the other requirements in ANSI A118.4. 

C. Improved Modified Dry-Set Mortar (Thinset): ANSI A118.15. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Custom Building Products. 
b. LATICRETE SUPERCAP, LLC. 
c. MAPEI Corporation. 

2. For wall applications, provide mortar that complies with requirements for 
nonsagging mortar in addition to the other requirements in ANSI A118.15. 

2.8 GROUT MATERIALS 

A. High-Performance Tile Grout: ANSI A118.7. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Custom Building Products. 
b. LATICRETE SUPERCAP, LLC. 
c. MAPEI Corporation. 

2. Area of use:  May be used at any non-shower areas, including floor and wall. 

B. Water-Cleanable Epoxy Grout: ANSI A118.3[, with a VOC content of 65 g/L or less]. 

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

a. Custom Building Products. 
b. LATICRETE SUPERCAP, LLC. 
c. MAPEI Corporation. 
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2. Provide product capable of withstanding continuous and intermittent exposure to
temperatures of up to 140 and 212 deg F (60 and 100 deg C), respectively, and
certified by manufacturer for intended use.

3. Area of use:  Use in all shower areas and areas with mosaic tile, including floor
and walls. May be used in all locations in lieu of ANSI A118.7 High-Performance
Tile Grout.

2.9 MISCELLANEOUS MATERIALS 

A. Trowelable Underlayments and Patching Compounds: Latex-modified, portland cement-
based formulation provided or approved by manufacturer of tile-setting materials for
installations indicated.

B. Vapor-Retarder Membrane: Polyethylene sheeting, ASTM D4397, 4.0 mils (0.1 mm)
thick.

C. Metal Edge Strips: Angle or L-shaped, height to match tile and setting-bed thickness,
metallic or combination of metal and PVC or neoprene base, designed specifically for
flooring applications; stainless steel, ASTM A276/A276M or ASTM A666, 300 Series
exposed-edge material.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:

a. Schluter Systems L.P.
1) Model:  Jolly, for use at top of wall tile, wainscot.

D. Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming tile
and grout surfaces, specifically approved for materials and installations indicated by tile
and grout manufacturers.

E. Floor Sealer: Manufacturer's standard product for sealing grout joints and that does not
change color or appearance of grout.

1. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

a. Bonsal American, an Oldcastle company.
b. Custom Building Products.
c. Jamo Inc.

2. Products shall comply with the requirements of the California Department of Public
Health's "Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers."

2.10 MIXING MORTARS AND GROUT 

A. Mix mortars and grouts to comply with referenced standards and mortar and grout
manufacturers' written instructions.
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B. Add materials, water, and additives in accurate proportions. 

C. Obtain and use type of mixing equipment, mixer speeds, mixing containers, mixing time, 
and other procedures to produce mortars and grouts of uniform quality with optimum 
performance characteristics for installations indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions where tile will be installed, with Installer 
present, for compliance with requirements for installation tolerances and other conditions 
affecting performance of the Work. 

1. Verify that substrates for setting tile are firm; dry; clean; free of coatings that are 
incompatible with tile-setting materials, including curing compounds and other 
substances that contain soap, wax, oil, or silicone; and comply with flatness 
tolerances required by ANSI A108.01 for installations indicated. 

2. Verify that concrete substrates for tile floors installed with bonded mortar bed or 
thinset mortar comply with surface finish requirements in ANSI A108.01 for 
installations indicated. 

a. Verify that surfaces that received a steel trowel finish have been 
mechanically scarified. 

b. Verify that protrusions, bumps, and ridges have been removed by sanding 
or grinding. 

3. Verify that installation of grounds, anchors, recessed frames, electrical and 
mechanical units of work, and similar items located in or behind tile has been 
completed. 

4. Verify that joints and cracks in tile substrates are coordinated with tile joint 
locations; if not coordinated, adjust joint locations in consultation with Architect. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Fill cracks, holes, and depressions in concrete substrates for tile floors installed with  
thinset mortar with trowelable leveling and patching compound specifically 
recommended by tile-setting material manufacturer. 

B. Where indicated, prepare substrates to receive waterproof membrane by applying a 
reinforced mortar bed that complies with ANSI A108.1A and is sloped 1/4 inch per foot 
(1:50) toward drains. 

C. Blending: For tile exhibiting color variations, verify that tile has been factory blended and 
packaged so tile units taken from one package show same range of colors as those 
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taken from other packages and match approved Samples. If not factory blended, either 
return to manufacturer or blend tiles at Project site before installing. 

3.3 INSTALLATION OF CERAMIC TILE 

A. Comply with TCNA's "Handbook for Ceramic, Glass, and Stone Tile Installation" for 
TCNA installation methods specified in tile installation schedules. Comply with parts of 
the ANSI A108 series "Specifications for Installation of Ceramic Tile" that are referenced 
in TCNA installation methods, specified in tile installation schedules, and apply to types 
of setting and grouting materials used. 

1. For the following installations, follow procedures in the ANSI A108 series of tile 
installation standards for providing 95 percent mortar coverage: 
a. Tile floors in wet areas. 

B. Extend tile work into recesses and under or behind equipment and fixtures to form 
complete covering without interruptions unless otherwise indicated. Terminate work 
neatly at obstructions, edges, and corners without disrupting pattern or joint alignments. 

C. Accurately form intersections and returns. Perform cutting and drilling of tile without 
marring visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in 
items for straight aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and 
other penetrations so plates, collars, or covers overlap tile. 

D. Provide manufacturer's standard trim shapes where necessary to eliminate exposed tile 
edges. 

E. Jointing Pattern: Lay tile in grid pattern unless otherwise indicated. Lay out tile work and 
center tile fields in both directions in each space or on each wall area. Lay out tile work 
to minimize the use of pieces that are less than half of a tile. Provide uniform joint widths 
unless otherwise indicated. 

1. For tile mounted in sheets, make joints between tile sheets same width as joints 
within tile sheets so joints between sheets are not apparent in finished work. 

2. Where adjoining tiles on floor, base, walls, or trim are specified or indicated to be 
same size, align joints. 

3. Where tiles are specified or indicated to be whole integer multiples of adjoining 
tiles on floor, base, walls, or trim, align joints unless otherwise indicated. 

F. Joint Widths: Unless otherwise indicated, install tile with the following joint widths: 

1. Ceramic Mosaic Tile: 1/8 inch (3.2 mm). 
2. Glazed Wall Tile: 1/16 inch (1.6 mm). 
3. Porcelain Tile: 3/16 inch (4.8 mm). 

G. Lay out tile wainscots to dimensions indicated or to next full tile beyond dimensions 
indicated. 
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H. Expansion Joints: Provide expansion joints and other sealant-filled joints, including 
control, contraction, and isolation joints, where indicated. Form joints during installation 
of setting materials, mortar beds, and tile. Do not saw-cut joints after installing tiles. 

1. Where joints occur in concrete substrates, locate joints in tile surfaces directly 
above them. 

I. Metal Edge Strips: Install at locations where top of wall field is exposed, at dimension 
indicated in interior elevation drawings. 

J. Floor Sealer: Apply floor sealer to cementitious grout joints in tile floors according to 
floor-sealer manufacturer's written instructions. As soon as floor sealer has penetrated 
grout joints, remove excess sealer and sealer from tile faces by wiping with soft cloth. 

3.4 INSTALLATION OF TILE BACKING PANEL 

A. Install panels and treat joints according to ANSI A108.11 and manufacturer's written 
instructions for type of application indicated. Use modified dry-set mortar for bonding 
material unless otherwise directed in manufacturer's written instructions. 

3.5 INSTALLATION OF WATERPROOF MEMBRANE 

A. Install waterproof membrane to comply with ANSI A108.13 and manufacturer's written 
instructions to produce waterproof membrane of uniform thickness that is bonded 
securely to substrate. 

B. Allow waterproof membrane to cure and verify by testing that it is watertight before 
installing tile or setting materials over it. 

3.6 INSTALLATION OF CRACK ISOLATION MEMBRANE 

A. Install crack isolation membrane to comply with ANSI A108.17 and manufacturer's 
written instructions to produce membrane of uniform thickness that is bonded securely 
to substrate. 

B. Allow crack isolation membrane to cure before installing tile or setting materials over it. 

3.7 ADJUSTING AND CLEANING 

A. Remove and replace tile that is damaged or that does not match adjoining tile. Provide 
new matching units, installed as specified and in a manner to eliminate evidence of 
replacement. 

B. Cleaning: On completion of placement and grouting, clean all ceramic tile surfaces so 
they are free of foreign matter. 

1. Remove grout residue from tile as soon as possible. 
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2. Clean grout smears and haze from tile according to tile and grout manufacturer's
written instructions but no sooner than 10 days after installation. Use only cleaners
recommended by tile and grout manufacturers and only after determining that
cleaners are safe to use by testing on samples of tile and other surfaces to be
cleaned. Protect metal surfaces and plumbing fixtures from effects of cleaning.
Flush surfaces with clean water before and after cleaning.

3.8 PROTECTION 

A. Protect installed tile work with kraft paper or other heavy covering during construction
period to prevent staining, damage, and wear. If recommended by tile manufacturer,
apply coat of neutral protective cleaner to completed tile walls and floors.

B. Prohibit foot and wheel traffic from tiled floors for at least seven days after grouting is
completed.

C. Before final inspection, remove protective coverings and rinse neutral protective cleaner
from tile surfaces.

3.9 INTERIOR CERAMIC TILE INSTALLATION SCHEDULE 

A. Interior Floor Installations, Concrete Subfloor:

1. Ceramic Tile Installation <PLANK>: TCNA F122; thinset mortar on waterproof
membrane.

a. Ceramic Tile Type: <PLANK>.
b. Thinset Mortar: Modified dry-set or Improved modified dry-set mortar.
c. Grout: High-performance unsanded grout.

B. Interior Wall Installations, Wood or Metal Studs or Furring:

1. Ceramic Tile Installation <SUBWAY>: TCNA W245; thinset mortar on glass-mat,
water-resistant gypsum backer board.

a. Ceramic Tile Type: <SUBWAY>.
b. Thinset Mortar: Modified dry-set or Improved modified dry-set mortar.
c. Grout: High-performance unsanded grout.

C. Shower Receptor and Wall Installations:

1. Ceramic Tile Installation <MOSAIC>: TCNA B415; thinset mortar on waterproof
membrane over cementitious backer units or fiber-cement backer board.

a. Ceramic Tile Type: <MOSAIC>.
b. Thinset Mortar: Improved modified dry-set mortar.
c. Grout: Water-cleanable epoxy grout.

END OF SECTION 093013 
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SECTION 095123 

ACOUSTICAL TILE CEILINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Acoustical tiles for interior ceilings. 

1.3 PREINSTALLATION MEETINGS 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified, 6 inches 
(150 mm) in size. 

C. Samples for Verification: For each component indicated and for each exposed finish 
required, prepared on Samples of sizes indicated below: 

1. Acoustical Tiles: Set of full-size Samples of each type, color, pattern, and texture. 
2. Concealed Suspension-System Members: 6-inch- (150-mm-) Sample of each 

type. 
3. Exposed Moldings and Trim: Set of [6-inch- (150-mm-)] <Insert dimension> long 

Samples of each type and color. 
4. Seismic Clips: Full size. 

D. Delegated-Design Submittal: For seismic restraints for ceiling systems. 

1. Include design calculations for seismic restraints including analysis data signed 
and sealed by the qualified professional engineer responsible for their preparation. 
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1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency.

B. Product Test Reports: For each acoustical tile ceiling, for tests performed by
manufacturer and witnessed by a qualified testing agency or a qualified testing agency].

C. Evaluation Reports: For each acoustical tile ceiling suspension system and anchor and
fastener type, from ICC-ES.

D. Field quality-control reports.

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For finishes to include in maintenance manuals.

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and
that are packaged with protective covering for storage and identified with labels
describing contents.

1. Acoustical Ceiling Units: Full-size tiles equal to 2 percent of quantity installed.

1.8 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to
demonstrate aesthetic effects, and to set quality standards for materials and execution.

1. Build mockup of typical ceiling area as shown on Drawings.
2. Approval of mockups does not constitute approval of deviations from the Contract

Documents contained in mockups unless Architect specifically approves such
deviations in writing.

3. Subject to compliance with requirements, approved mockups may become part of
the completed Work if undisturbed at time of Substantial Completion.

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical tiles, suspension-system components, and accessories to Project site
and store them in a fully enclosed, conditioned space where they will be protected
against damage from moisture, humidity, temperature extremes, direct sunlight, surface
contamination, and other causes.

B. Before installing acoustical tiles, permit them to reach room temperature and a stabilized
moisture content.
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1.10 FIELD CONDITIONS 

A. Environmental Limitations: Do not install acoustical tile ceilings until spaces are enclosed 
and weathertight, wet-work in spaces is complete and dry, work above ceilings is 
complete, and ambient temperature and humidity conditions are maintained at the levels 
indicated for Project when occupied for its intended use. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: 

1. Suspended Acoustical Tile Ceilings: Obtain each type of acoustical ceiling tile and 
its suspension system from single source from single manufacturer. 

2. Directly Attached Acoustical Tile Ceilings: Obtain each type of acoustical ceiling 
tile from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. Ceiling products shall comply with the requirements of the California Department of 
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic 
Chemical Emissions from Indoor Sources Using Environmental Chambers." 

B. Delegated Design: Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design seismic restraints for ceiling systems. 

C. Seismic Performance: Suspended ceilings shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

D. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing 
agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Class A according to ASTM E1264. 
2. Smoke-Developed Index: 50 or less. 

2.3 ACOUSTICAL TILES <Insert drawing designation> 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Armstrong World Industries, Inc. 
2. CertainTeed Corporation. 
3. USG Corporation. Model USG Orion 85. 

B. Acoustical Tile Standard: Provide manufacturer's standard tiles of configuration indicated 
that comply with ASTM E1264 classifications as designated by type, form, pattern, 
acoustical rating, and light reflectance unless otherwise indicated. 
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C. Recycled Content: Postconsumer recycled content plus one-half of preconsumer
recycled content not less than 50 percent.

D. Classification: Provide tiles as follows:

1. Type and Form: Type IV, mineral base with painted finish; Form 1, nodular and
Form 2, water felted.

2. Pattern: E (lightly textured).

E. Color: White.

F. Light Reflectance (LR): Not less than 0.87.

G. Noise Reduction Coefficient (NRC): Not less than 0.85.

H. Edge/Joint Detail: Square, kerfed, and rabbeted; tongue and grooved; or butt.

I. Thickness: 5/8 inch (15 mm).

J. Modular Size: 24 by 24 inches (610 by 610 mm).

K. Antimicrobial Treatment: Manufacturer's standard broad spectrum, antimicrobial
formulation that inhibits fungus, mold, mildew, and gram-positive and gram-negative
bacteria and showing no mold, mildew, or bacterial growth when tested according to
ASTM D3273, ASTM D3274, or ASTM G21 and evaluated according to ASTM D3274 or
ASTM G21.

2.4 ACCESSORIES 

A. Wire Hangers, Braces, and Ties: Provide wires as follows:

1. Zinc-Coated, Carbon-Steel Wire: ASTM A641/A641M, Class 1 zinc coating, soft
temper.

2. Size: Wire diameter sufficient for its stress at three times hanger design load
(ASTM C635/C635M, Table 1, "Direct Hung") will be less than yield stress of wire,
but not less than 0.106-inch- (2.69-mm-) diameter wire.

2.5 METAL EDGE MOLDINGS AND TRIM <Insert drawing designation> 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Armstrong World Industries, Inc.
2. Fry Reglet Corporation.
3. USG Corporation.

B. Extruded-Aluminum Edge Moldings and Trim: Where indicated, provide manufacturer's
extruded-aluminum edge moldings and trim of profile indicated or referenced by
manufacturer's designations, including splice plates, corner pieces, and attachment and
other clips, complying with seismic design requirements.
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1. Clear Anodic Finish: AAMA 611, AA-M12C22A31, Class II, 0.010 mm or thicker. 

2.6 ACOUSTICAL SEALANT 

A. Acoustical Sealant: As specified in Section 079219 "Acoustical Joint Sealants." 

2.7 MISCELLANEOUS MATERIALS 

A. Acoustical Tile Adhesive: Type recommended in writing by acoustical tile manufacturer, 
bearing UL label for Class 0-25 flame spread. 

1. Adhesives shall have a VOC content of 50 g/L or less. 
2. Adhesive shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of 
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing and substrates 
to which acoustical tile ceilings attach or abut, with Installer present, for compliance with 
requirements specified in this and other Sections that affect ceiling installation and 
anchorage and for compliance with requirements for installation tolerances and other 
conditions affecting performance of the Work. 

B. Examine acoustical tiles before installation. Reject acoustical tiles that are wet, moisture 
damaged, or mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Testing Substrates: Before adhesively bonding tiles to wet-placed substrates such as 
cast-in-place concrete or plaster, test and verify that moisture level is below tile 
manufacturer's recommended limits. 

B. Measure each ceiling area and establish layout of acoustical tiles to balance border 
widths at opposite edges of each ceiling. Avoid using less-than-half-width tiles at borders 
unless otherwise indicated, and comply with layout shown on reflected ceiling plans. 

C. Layout openings for penetrations centered on the penetrating items. 
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3.3 INSTALLATION OF DIRECTLY ATTACHED ACOUSTICAL TILE CEILINGS 

A. Adhesive Installation: Install acoustical tile by bonding to substrate, using acoustical tile 
adhesive and procedure recommended in writing by tile manufacturer and as follows: 

1. Wipe and prime ceiling. 
2. Remove loose dust from backs of tiles by brushing. 
3. Install splines in joints between tiles and maintain bottom surface to a uniform level. 

Shim tile or correct substrate as required to maintain levelness. 
4. Maintain tight butt joints, aligned in both directions and coordinated with ceiling 

fixtures. 

B. Install edge moldings and trim of type indicated at perimeter of acoustical tile ceiling area 
and where necessary to conceal edges of acoustical units. 

C. Arrange directionally patterned acoustical tiles with pattern running in one direction 
parallel to long axis of space. 

3.4 ERECTION TOLERANCES 

A. Directly Attached Ceilings: Install bottom surface of tiles to a tolerance of 1/8 inch in 12 
feet (3 mm in 3.6 m) and not exceeding 1/4 inch (6 mm) cumulatively. 

B. Moldings and Trim: Install moldings and trim to substrate and level with ceiling 
suspension system to a tolerance of 1/8 inch in 12 feet (3 mm in 3.6 m) non-cumulative. 

3.5 ADJUSTING 

A. Clean exposed surfaces of acoustical tile ceilings, including trim and edge moldings. 
Comply with manufacturer's written instructions for cleaning and touchup of minor finish 
damage. 

B. Remove and replace tiles and other ceiling components that cannot be successfully 
cleaned and repaired to permanently eliminate evidence of damage. 

END OF SECTION 095123 
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SECTION 096513 

RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Thermoplastic-rubber base. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

1. Product Data: For adhesives, indicating VOC content. 
2. Laboratory Test Reports: For adhesives, indicating compliance with requirements 

for low-emitting materials. 
3. Product Data: For sealants, indicating VOC content. 
4. Laboratory Test Reports: For sealants, indicating compliance with requirements 

for low-emitting materials. 
5. Laboratory Test Reports: For resilient base and stair products and accessories, 

indicating compliance with requirements for low-emitting materials. 
6. Environmental Product Declaration: For each product. 
7. Health Product Declaration: For each product. 
8. Sourcing of Raw Materials: Corporate sustainability report for each manufacturer. 

C. Samples: For each exposed product and for each color and texture specified, not less 
than 12 inches (300 mm) long. 

D. Product Schedule: For resilient base and accessory products. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents. 
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1. Furnish not less than 10 linear feet (3 linear m) for every 500 linear feet (150
linear m) or fraction thereof, of each type, color, pattern, and size of resilient
product installed.

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the
weather, with ambient temperatures maintained within range recommended by
manufacturer, but not less than 50 deg F (10 deg C) or more than 90 deg F (32 deg C).

1.6 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less
than 70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive resilient
products during the following periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

B. After installation and until Substantial Completion, maintain ambient temperatures within
range recommended by manufacturer, but not less than 55 deg F (13 deg C) or more
than 95 deg F (35 deg C).

C. Install resilient products after other finishing operations, including painting, have been
completed.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Products shall comply with the requirements of the California Department of Public
Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical
Emissions from Indoor Sources Using Environmental Chambers."

2.2 THERMOPLASTIC-RUBBER BASE 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Armstrong World Industries, Inc.
2. Burke Mercer Flooring Products; a division of Burke Industries Inc.
3. Johnsonite; a Tarkett company.
4. Nora Systems, Inc.
5. Roppe Corporation, USA.

B. Product Standard: ASTM F1861, Type TP (rubber, thermoplastic).
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1. Group: I (solid, homogeneous). 
2. Style and Location: 

a. Style A, Straight: Provide in areas with carpet. 
b. Style B, Cove: Provide in areas with resilient floor coverings. 

C. Thickness: 0.125 inch (3.2 mm). 

D. Height: 4 inches (102 mm). 

E. Lengths: Coils in manufacturer's standard length. 

F. Outside Corners: Preformed. 

G. Inside Corners: Preformed. 

2.3 RUBBER MOLDING ACCESSORY <Insert drawing designation> 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Roppe Corporation, USA. 
2. VPI Corporation. 

B. Description: Rubber stair-tread nosing, cap for cove carpet, cap for cove resilient floor 
covering, carpet bar for tackless installations, carpet edge for glue-down applications, 
nosing for carpet, nosing for resilient floor covering, reducer strip for resilient floor 
covering, joiner for tile and carpet, transition strips. 

C. Profile and Dimensions: As indicated. 

D. Locations: Provide rubber molding accessories in areas indicated. 

2.4 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based 
or blended hydraulic-cement-based formulation provided or approved by resilient-
product manufacturer for applications indicated. 

B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for 
resilient products and substrate conditions indicated. 

1. Adhesives shall have a VOC content of [50] <Insert value> g/L or less[ and 60 g/L 
or less for rubber stair treads]. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for
maximum moisture content and other conditions affecting performance of the Work.

1. Verify that finishes of substrates comply with tolerances and other requirements
specified in other Sections and that substrates are free of cracks, ridges,
depressions, scale, and foreign deposits that might interfere with adhesion of
resilient products.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

1. Installation of resilient products indicates acceptance of surfaces and conditions.

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion
of resilient products.

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching
compound; remove bumps and ridges to produce a uniform and smooth substrate.

C. Do not install resilient products until materials are the same temperature as space where
they are to be installed.

1. At least 48 hours in advance of installation, move resilient products and installation
materials into spaces where they will be installed.

D. Immediately before installation, sweep and vacuum clean substrates to be covered by
resilient products.

3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base.

B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces,
and other permanent fixtures in rooms and areas where base is required.

C. Install resilient base in lengths as long as practical without gaps at seams and with tops
of adjacent pieces aligned.

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in
continuous contact with horizontal and vertical substrates.

E. Do not stretch resilient base during installation.
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F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of 
resilient base with manufacturer's recommended adhesive filler material. 

G. Preformed Corners: Install preformed corners before installing straight pieces. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Stair Accessories: 

1. Use stair-tread-nose filler to fill nosing substrates that do not conform to tread 
contours. 

2. Tightly adhere to substrates throughout length of each piece. 

C. Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates 
throughout length of each piece. Install reducer strips at edges of floor covering that 
would otherwise be exposed. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient 
products. 

B. Perform the following operations immediately after completing resilient-product 
installation: 

1. Remove adhesive and other blemishes from surfaces. 

C. Protect resilient products from mars, marks, indentations, and other damage from 
construction operations and placement of equipment and fixtures during remainder of 
construction period. 

1. Apply two coats. 

D. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

END OF SECTION 096513 
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SECTION 096519 

RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:

1. Solid vinyl floor tile.

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product.

B. Sustainable Design Submittals:

1. Product Data: For adhesives, indicating VOC content.
2. Laboratory Test Reports: For adhesives, indicating compliance with requirements

for low-emitting materials.
3. Product Data: For chemical-bonding compounds, indicating VOC content.
4. Laboratory Test Reports: For chemical-bonding compounds, indicating

compliance with requirements for low-emitting materials.
5. Product Data: For sealants, indicating VOC content.
6. Laboratory Test Reports: For sealants, indicating compliance with requirements

for low-emitting materials.
7. Laboratory Test Reports: For flooring products, indicating compliance with

requirements for low-emitting materials.
8. Environmental Product Declaration: For each product.
9. Health Product Declaration: For each product.
10. Sourcing of Raw Materials: Corporate sustainability report for each manufacturer.

C. Shop Drawings: For each type of resilient floor tile.

1. Include floor tile layouts, edges, columns, doorways, enclosing partitions, built-in
furniture, cabinets, and cutouts.

2. Show details of special patterns.

D. Samples: Full-size units of each color, texture, and pattern of floor tile required.
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1. For heat-welding bead, manufacturer's standard-size Samples, but not less than 9 
inches (230 mm) long, of each color required. 

E. Welded-Seam Samples: For seamless-installation technique indicated and for each floor 
covering product, color, and pattern required; with seam running lengthwise and in center 
of 6-by-9-inch (150-by-230-mm) Sample applied to a rigid backing and prepared by 
Installer for this Project. 

F. Product Schedule: For floor tile.[ Use same designations indicated on Drawings.] 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of floor tile to include in maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials[, from the same product run,] that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents. 

1. Floor Tile: Furnish one box for every 50 boxes or fraction thereof, of each type, 
color, and pattern of floor tile installed. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are 
competent in techniques required by manufacturer for floor tile installation and seaming 
method indicated. 

1. Engage an installer who employs workers for this Project who are trained or 
certified by floor tile manufacturer for installation techniques required. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to 
demonstrate aesthetic effects, and to set quality standards for materials and execution. 

1. Coordinate mockups in this Section with mockups specified in other Sections. 

a. Size: Minimum 100 sq. ft. (9.3 sq. m) for each type, color, and pattern in 
locations directed by Engineer. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such 
deviations in writing. 
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3. Subject to compliance with requirements, approved mockups may become part of
the completed Work if undisturbed at time of Substantial Completion.

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store floor tile and installation materials in dry spaces protected from the weather, with
ambient temperatures maintained within range recommended by manufacturer, but not
less than 50 deg F (10 deg C) or more than 90 deg F (32 deg C). Store floor tiles on flat
surfaces.

1.9 FIELD CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but not less
than 70 deg F (21 deg C) or more than 95 deg F (35 deg C), in spaces to receive floor
tile during the following periods:

1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

B. After installation and until Substantial Completion, maintain ambient temperatures within
range recommended by manufacturer, but not less than 55 deg F (13 deg C) or more
than 95 deg F (35 deg C).

C. Close spaces to traffic during floor tile installation.

D. Close spaces to traffic for 48 hours after floor tile installation.

E. Install floor tile after other finishing operations, including painting, have been completed.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For resilient floor tile, as determined by testing
identical products according to ASTM E648 or NFPA 253 by a qualified testing agency.

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm.

B. Flooring products shall comply with the requirements of the California Department of
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic
Chemical Emissions from Indoor Sources Using Environmental Chambers."

2.2 SOLID VINYL FLOOR TILE 

A. Manufacturers: Subject to compliance with requirements, provide products by the
following:
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1. Mannington Mills, Inc. 

B. Tile Standard: ASTM F1700. 

1. Class: Class III, Printed Film Vinyl Tile. 
2. Type: B, Embossed Surface. 

C. Thickness: 0.098 inch (2.5 mm). 

D. Sizes:  
1. At Clubhouse:  9 by 36 inches (229 by 914 mm). 
2. At Staff Office:  6 by 36 inches (152 by 914 mm). 

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based 
or blended hydraulic-cement-based formulation provided or approved by floor tile 
manufacturer for applications indicated. 

B. Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers 
to suit floor tile and substrate conditions indicated. 

1. Adhesives shall have a VOC content of 60 g/L or less. 
2. Adhesive shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of 
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers." 

3. Adhesive shall meet California SCAQMD Rule 1168. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

1. Verify that finishes of substrates comply with tolerances and other requirements 
specified in other Sections and that substrates are free of cracks, ridges, 
depressions, scale, and foreign deposits that might interfere with adhesion of floor 
tile. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure 
adhesion of resilient products. 
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B. Concrete Substrates: Prepare according to ASTM F710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and 
hardeners. 

2. Remove substrate coatings and other substances that are incompatible with 
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods 
recommended by floor tile manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile 
manufacturer. Proceed with installation only after substrate alkalinity falls within 
range on pH scale recommended by manufacturer in writing, but not less than 5 or 
more than 10 pH. 

4. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq. 
ft. (304.8 sq. m), and perform no fewer than three tests in each installation area 
and with test areas evenly spaced in installation areas. 

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation 
only after substrates have maximum moisture-vapor-emission rate of 3 lb of 
water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 
compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install floor tiles until materials are the same temperature as space where they 
are to be installed. 

1. At least 48 hours in advance of installation, move resilient floor tile and installation 
materials into spaces where they will be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by 
resilient floor tile. 

F. Special preparation for installation over existing VCT Flooring: 
1. Strip existing VCT flooring to remove any floor finish, wax or polish by using John-

sonDiversey Freedom floor stripper or equivalent diluted and applied in accord-
ance with the manufacturers’ instructions.  

2. Remove all residues by rinsing the floor thoroughly with warm water and extract-
ing with a wet vacuum or finish the cleaning in accordance with the manufacturers’ 
instructions.  

3. Mechanically abrade the existing flooring to provide a suitable bonding surface.  
WARNING: Asbestos & Silica – Refer to the current Resilient Floor Covering In-
stitute (RFCI) document “Recommended Work Practices for Removal of Existing 
Resilient Floor Coverings” for guidance. 

4. Clean the floor surface and examine existing flooring to ensure all tiles are intact 
and fully bonded.  

5. Remove all loose or broken tiles.  
6. Patch affected areas with a high quality Portland cement based leveling or patch-

ing material (minimum 3000 psi compressive strength according to ASTM C109).  
NOTE: Only use leveling or patching materials recommended by the manufacturer 
for this type of application. Apply leveling or patching materials in accordance with 
the manufacturers’ instructions.  
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7. Check that the surface of the existing floor is flat to 1/8” in 10 ft. Smooth the sur-
face to prevent telegraphing and level with a high quality Portland cement based 
smoothing or leveling material.  

8. When all preparatory work is satisfactorily completed, proceed with the installation 
of Amtico flooring.  

9. Please contact Amtico International Technical Services at 877-238-7869 for 
additional information. 

3.3 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out floor tiles from center marks established with principal walls, discounting minor 
offsets, so tiles at opposite edges of room are of equal width. Adjust as necessary to 
avoid using cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles square with room axis. 

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same 
sequence as manufactured and packaged, if so numbered. Discard broken, cracked, 
chipped, or deformed tiles. 

1. Lay tiles with grain running in one direction, long direction parallel with long 
dimension of room. 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and permanent 
fixtures including built-in furniture, cabinets, pipes, outlets, and door frames. 
1. NOTE:  Move the Clubhouse bar and rail and install tile continuously below 

footprint. Do NOT leave in place and scribe around. Mark location and reinstall to 
original location. 

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings. Extend 
floor tiles to center of door openings. 

F. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on floor tiles as marked on substrates. Use chalk or other 
nonpermanent marking device. 

G. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate to 
produce a completed installation without open cracks, voids, raising and puckering at 
joints, telegraphing of adhesive spreader marks, and other surface imperfections. 

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting floor tile. 

B. Perform the following operations immediately after completing floor tile installation: 

1. Remove adhesive and other blemishes from surfaces. 
2. Sweep and vacuum surfaces thoroughly. 
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3. Damp-mop surfaces to remove marks and soil.

C. Protect floor tile from mars, marks, indentations, and other damage from construction
operations and placement of equipment and fixtures during remainder of construction
period.

D. Cover floor tile until Substantial Completion.

END OF SECTION 096519 
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SECTION 096813 

TILE CARPETING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Modular carpet tile. 

B. Related Requirements: 

1. Section 024119 "Selective Demolition" for removing existing floor coverings. 
2. Section 096513 "Resilient Base and Accessories" for resilient wall base and 

accessories installed with carpet tile. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include manufacturer's written data on physical characteristics, durability, and fade 
resistance. 

2. Include manufacturer's written installation recommendations for each type of 
substrate. 

B. Sustainable Design Submittals: 

1. Product Data: For adhesives, indicating VOC content. 
2. Laboratory Test Reports: For adhesives, indicating compliance with requirements 

for low-emitting materials. 
3. Laboratory Test Reports: For flooring products, indicating compliance with 

requirements for low-emitting materials. 
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C. Shop Drawings: For carpet tile installation, plans showing the following:

1. Columns, doorways, enclosing walls or partitions, built-in cabinets, and locations
where cutouts are required in carpet tiles.

2. Carpet tile type, color, and dye lot.
3. Type of subfloor.
4. Type of installation.
5. Pattern of installation.
6. Pattern type, location, and direction.
7. Pile direction.
8. Type, color, and location of insets and borders.
9. Type, color, and location of edge, transition, and other accessory strips.
10. Transition details to other flooring materials.

D. Samples: For each of the following products and for each color and texture required.
Label each Sample with manufacturer's name, material description, color, pattern, and
designation indicated on Drawings and in schedules.

1. Carpet Tile: Full-size Sample.
2. Exposed Edge, Transition, and Other Accessory Stripping: 12-inch- (300-mm-)

long Samples.

E. Product Schedule: For carpet tile. Use same designations indicated on Drawings.

F. Sustainable Product Certification: Provide ANSI/NSF 140 certification for carpet
products.

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer.

B. Product Test Reports: For carpet tile, for tests performed by a qualified testing agency.

C. Sample Warranty: For special warranty.

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For carpet tiles to include in maintenance manuals. Include the
following:

1. Methods for maintaining carpet tile, including cleaning and stain-removal products
and procedures and manufacturer's recommended maintenance schedule.

2. Precautions for cleaning materials and methods that could be detrimental to carpet
tile.
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1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents. 

1. Carpet Tile: Full-size units equal to 5 percent of amount installed for each type 
indicated, but not less than 4 sq. yd. (3.3 sq. m). 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer who is certified by the International 
Certified Floorcovering Installers Association at the Commercial II certification level. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Comply with the Carpet and Rug Institute's CRI 104. 

1.10 FIELD CONDITIONS 

A. Comply with the Carpet and Rug Institute's CRI 104 for temperature, humidity, and 
ventilation limitations. 

B. Environmental Limitations: Do not deliver or install carpet tiles until spaces are enclosed 
and weathertight, wet-work in spaces is complete and dry, and ambient temperature and 
humidity conditions are maintained at levels planned for building occupants during the 
remainder of the construction period. 

C. Where demountable partitions or other items are indicated for installation on top of carpet 
tiles, install carpet tiles before installing these items. 

1.11 WARRANTY 

A. Special Warranty for Carpet Tiles: Manufacturer agrees to repair or replace components 
of carpet tile installation that fail in materials or workmanship within specified warranty 
period. 

1. Warranty does not include deterioration or failure of carpet tile due to unusual 
traffic, failure of substrate, vandalism, or abuse. 

2. Failures include, but are not limited to, the following: 

a. More than 10 percent edge raveling, snags, and runs. 
b. Dimensional instability. 
c. Excess static discharge. 
d. Loss of tuft-bind strength. 
e. Loss of face fiber. 
f. Delamination. 
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3. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS 

2.1 CARPET TILE 

A. Manufacturers: Subject to compliance with requirements, provide products by the
following:

1. Mannington Mills, Inc.
2. Or approved equal.

B. Color: Match Engineer’s sample.

C. Pattern: Match Engineer’s samples.

D. Fiber Content: 100 percent nylon 6, 6.

E. Fiber Type: Antron Lumena Type 6,6 Nylon.

F. Pile Characteristic: Pattern Loop pile.

G. Density: Average = 6,667 oz./cu. yd.

H. Pile Thickness: 0.108 inches for finished carpet tile.

I. Stitches: 9.83 per inch.

J. Gage: 5/64 ends per inch.

K. Tufted Yarn Weight:  20 oz./cu.yd.

L. Total Weight: <133,334 oz./sq. yd. (g/sq. m)> for finished carpet tile.

M. Dye Method:  Solution.

N. Primary Backing/Backcoating: Manufacturer's standard composite materials, 100%
synthetic.

O. Secondary Backing: Infinity Modular Reinforced Composite Closed Cell Polymer.

P. Size: 24 by 24 inches (610 by 610 mm).

Q. Sustainable Design Requirements:

1. Sustainable Product Certification: [Silver] [Gold] [Platinum] level certification
according to ANSI/NSF 140.

2. Flooring products shall comply with the requirements of the California Department
of Public Health's "Standard Method for the Testing and Evaluation of Volatile
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Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers." 

R. Performance Characteristics: 

1. Appearance Retention Rating: Moderate traffic, 2.5 minimum according to 
ASTM D7330. 

2. Critical Radiant Flux Classification: Not less than 0.45 W/sq. cm according to 
NFPA 253. 

3. Dry Breaking Strength: Not less than 100 lbf (445 N) according to ASTM D2646. 
4. Tuft Bind: Not less than 6.2 lbf (28 N) according to ASTM D1335. 
5. Delamination: Not less than 3.5 lbf/in. (0.6 N/mm) according to ASTM D3936. 
6. Dimensional Tolerance: Within 1/32 inch (0.8 mm) of specified size dimensions, 

as determined by physical measurement. 
7. Dimensional Stability: 0.2 percent or less according to ISO 2551 (Aachen Test). 
8. Colorfastness to Crocking: Not less than 4, wet and dry, according to AATCC 165. 
9. Colorfastness to Light: Not less than 4 after 60 AFU (AATCC fading units) 

according to AATCC 16, Option E. 
10. Electrostatic Propensity: Less than 3.5 kV according to AATCC 134. 

2.2 INSTALLATION ACCESSORIES 

A. Trowelable Leveling and Patching Compounds: Latex-modified, hydraulic-cement-based 
formulation provided or recommended by carpet tile manufacturer. 

B. Adhesives: Water-resistant, mildew-resistant, nonstaining, pressure-sensitive type to 
suit products and subfloor conditions indicated, that comply with flammability 
requirements for installed carpet tile, and are recommended by carpet tile manufacturer 
for releasable installation. 

1. Adhesives shall have a VOC content of 50 g/L or less. 
2. Adhesive shall comply with the testing and product requirements of the California 

Department of Public Health's "Standard Method for the Testing and Evaluation of 
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 
Chambers." 

C. Metal Edge/Transition Strips: Extruded aluminum with mill finish of profile and width 
shown, of height required to protect exposed edge of carpet, and of maximum lengths to 
minimize running joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for maximum moisture content, alkalinity range, installation tolerances, and 
other conditions affecting carpet tile performance. 
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B. Examine carpet tile for type, color, pattern, and potential defects.

C. Concrete Slabs: Verify that finishes comply with requirements specified in
Section 033000 "Cast-in-Place Concrete" and that surfaces are free of cracks, ridges,
depressions, scale, and foreign deposits.

1. Moisture Testing: Perform tests so that each test area does not exceed 1000 sq.
ft. (304.8 sq. m), and perform no fewer than three tests in each installation area
and with test areas evenly spaced in installation areas.

a. Anhydrous Calcium Chloride Test: ASTM F1869. Proceed with installation
only after substrates have maximum moisture-vapor-emission rate of 3 lb of
water/1000 sq. ft. (1.36 kg of water/92.9 sq. m) in 24 hours.

b. Perform additional moisture tests recommended in writing by adhesive and
carpet tile manufacturers. Proceed with installation only after substrates
pass testing.

D. Wood Subfloors: Verify the following:

1. Underlayment over subfloor complies with requirements specified in
Section 061600 "Sheathing."

2. Underlayment surface is free of irregularities and substances that may interfere
with adhesive bond or show through surface.

E. Metal Subfloors: Verify the following:

1. Underlayment surface is free of irregularities and substances that may interfere
with adhesive bond or show through surface.

F. Painted Subfloors: Perform bond test recommended in writing by adhesive
manufacturer.
1. Underlayment surface is flat, smooth, evenly planed, tightly jointed, and free of

irregularities, gaps greater than [1/8 inch (3 mm)] <Insert dimension>, protrusions
more than 1/32 inch (0.8 mm), and substances that may interfere with adhesive
bond or show through surface.

G. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION 

A. General: Comply with the Carpet and Rug Institute's CRI 104 and with carpet tile
manufacturer's written installation instructions for preparing substrates indicated to
receive carpet tile.

B. Use trowelable leveling and patching compounds, according to manufacturer's written
instructions, to fill cracks, holes, depressions, and protrusions in substrates. Fill or level
cracks, holes and depressions 1/8 inch (3 mm) wide or wider, and protrusions more than
1/32 inch (0.8 mm) unless more stringent requirements are required by manufacturer's
written instructions.
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C. Concrete Substrates: Remove coatings, including curing compounds, and other 
substances that are incompatible with adhesives and that contain soap, wax, oil, or 
silicone, without using solvents. Use mechanical methods recommended in writing by 
adhesive and carpet tile manufacturers. 

D. Metal Substrates: Clean grease, oil, soil and rust, and prime if recommended in writing 
by adhesive manufacturer. Rough sand painted metal surfaces and remove loose paint. 
Sand aluminum surfaces, to remove metal oxides, immediately before applying 
adhesive. 

E. Broom and vacuum clean substrates to be covered immediately before installing carpet 
tile. 

3.3 INSTALLATION 

A. General: Comply with the Carpet and Rug Institute's CRI 104, Section 10, "Carpet Tile," 
and with carpet tile manufacturer's written installation instructions. 

B. Installation Method: As recommended in writing by carpet tile manufacturer. Glue down; 
install every tile with full-spread, releasable, pressure-sensitive adhesive. 

C. Maintain dye-lot integrity. Do not mix dye lots in same area. 

D. Maintain pile-direction patterns recommended in writing by carpet tile manufacturer. 

E. Cut and fit carpet tile to butt tightly to vertical surfaces, permanent fixtures, and built-in 
furniture including cabinets, pipes, outlets, edgings, thresholds, and nosings. Bind or seal 
cut edges as recommended by carpet tile manufacturer. 

F. Extend carpet tile into toe spaces, door reveals, closets, open-bottomed obstructions, 
removable flanges, alcoves, and similar openings. 

G. Maintain reference markers, holes, and openings that are in place or marked for future 
cutting by repeating on carpet tile as marked on subfloor. Use nonpermanent, 
nonstaining marking device. 

H. Install pattern parallel to walls and borders. 

3.4 CLEANING AND PROTECTION 

A. Perform the following operations immediately after installing carpet tile: 

1. Remove excess adhesive and other surface blemishes using cleaner 
recommended by carpet tile manufacturer. 

2. Remove yarns that protrude from carpet tile surface. 
3. Vacuum carpet tile using commercial machine with face-beater element. 

B. Protect installed carpet tile to comply with the Carpet and Rug Institute's CRI 104, 
Section 13.7. 
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C. Protect carpet tile against damage from construction operations and placement of
equipment and fixtures during the remainder of construction period. Use protection
methods indicated or recommended in writing by carpet tile manufacturer.

END OF SECTION 096813 
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SECTION 099123 

INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section includes surface preparation and the application of paint systems on interior 
substrates. 

1. Concrete. 
2. Cement board. 
3. Clay masonry. 
4. Concrete masonry units (CMUs). 
5. Steel and iron. 
6. Galvanized metal. 
7. Aluminum (not anodized or otherwise coated). 
8. Copper. 
9. Stainless steel. 
10. Wood. 
11. Fiberglass. 
12. Plastic. 
13. Gypsum board. 
14. Plaster. 
15. Acoustic panels and tiles. 
16. Spray-textured ceilings. 
17. Cotton or canvas insulation covering. 
18. ASJ insulation covering. 
19. Bituminous-coated surfaces. 

B. Related Requirements: 

1. “Section 051200 "Structural Steel Framing" and “Section 051213 "Architecturally 
Exposed Structural Steel Framing" for shop priming structural steel. 

2. Section 055000 "Metal Fabrications" for shop priming metal fabrications. 
3. Section 099600 "High-Performance Coatings" for exterior coatings. 
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1.3 DEFINITIONS 

A. MPI Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees,
according to ASTM D523.

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and
application instructions.

1. Include Printout of current "MPI Approved Products List" for each product category
specified, with the proposed product highlighted.

2. Indicate VOC content.

B. Sustainable Design Submittals:

1. Product Data: For paints and coatings, indicating VOC content.
2. Laboratory Test Reports: For paints and coatings, indicating compliance with

requirements for low-emitting materials.

C. Samples for Verification: For each type of paint system and in each color and gloss of
topcoat.

1. Submit Samples on rigid backing, 8 inches (200 mm) square.
2. Apply coats on Samples in steps to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.

D. Product List: Cross-reference to paint system and locations of application areas. Use
same designations indicated on Drawings and in schedules. Include color designations.

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and
that are packaged with protective covering for storage and identified with labels
describing contents.

1. Paint: Provide 3 gal. (11.4 L) of each material and color applied.

1.6 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish
selected to verify preliminary selections made under Sample submittals and to
demonstrate aesthetic effects and set quality standards for materials and execution.

1. Engineer will select one surface to represent surfaces and conditions for
application of each paint system.
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a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. (9 
sq. m). 

b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 
additional colors selected by Engineer at no added cost to City. 

3. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Engineer specifically approves such 
deviations in writing. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with 
ambient temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.8 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air 
temperatures are between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less 
than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. Benjamin Moore & Co. 
2. Dunn-Edwards Corporation (a Nippon Paint Holdings Co. Ltd. company). 
3. Sherwin-Williams Company (The). 

B. Products: Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to products listed in the Interior 
Painting Schedule for the paint category indicated. 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 375 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 

FINAL DESIGN INTERIOR PAINTING 
MAY 10, 2019 099123 - 4 

2.2 PAINT, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed
in its "MPI Approved Products Lists."

B. Material Compatibility:

1. Materials for use within each paint system shall be compatible with one another
and substrates indicated, under conditions of service and application as
demonstrated by manufacturer, based on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by
topcoat manufacturers for use in paint system and on substrate indicated.

C. VOC Content: For field applications that are inside the weatherproofing system, paints
and coatings shall comply with VOC content limits of authorities having jurisdiction and
the following VOC content limits:

1. Flat Paints and Coatings: 50 g/L.
2. Nonflat Paints and Coatings: 50 g/L.
3. Dry-Fog Coatings: 150 g/L.
4. Primers, Sealers, and Undercoaters: 100 g/L.
5. Rust-Preventive Coatings: 100 g/L.
6. Zinc-Rich Industrial Maintenance Primers: 100 g/L.
7. Pretreatment Wash Primers: 420 g/L.
8. Shellacs, Clear: 730 g/L.
9. Shellacs, Pigmented: 550 g/L.

D. Low-Emitting Materials: For field applications that are inside the weatherproofing system,
90 percent of paints and coatings shall comply with the requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation of
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental
Chambers."

E. Colors: As selected by Engineer from manufacturer's full range.

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with
requirements for maximum moisture content and other conditions affecting performance
of the Work.

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture
meter as follows:

1. Concrete: 12 percent.
2. Fiber-Cement Board: 12 percent.
3. Masonry (Clay and CMUs): 12 percent.
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4. Wood: 15 percent. 
5. Gypsum Board: 12 percent. 
6. Plaster: 12 percent. 

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth. 

D. Plaster Substrates: Verify that plaster is fully cured. 

E. Spray-Textured Ceiling Substrates: Verify that surfaces are dry. 

F. Verify suitability of substrates, including surface conditions and compatibility, with 
existing finishes and primers. 

G. Proceed with coating application only after unsatisfactory conditions have been 
corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual" and “MPI Maintenance Repainting Manual” 
applicable to substrates and paint systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable 
and are not to be painted. If removal is impractical or impossible because of size or 
weight of item, provide surface-applied protection before surface preparation and 
painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, 
grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or 
apply tie coat as required to produce paint systems indicated. 

D. Concrete Substrates: Remove release agents, curing compounds, efflorescence, and 
chalk. Do not paint surfaces if moisture content or alkalinity of surfaces to be painted 
exceeds that permitted in manufacturer's written instructions. 

E. Masonry Substrates: Remove efflorescence and chalk. Do not paint surfaces if moisture 
content or alkalinity of surfaces or mortar joints exceeds that permitted in manufacturer's 
written instructions. 

F. Steel Substrates: Remove rust, loose mill scale, and shop primer, if any. Clean using 
methods recommended in writing by paint manufacturer but not less than the following: 
1. SSPC-SP 3. 
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G. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where
shop paint is abraded. Paint exposed areas with the same material as used for shop
priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.

H. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet
metal by mechanical methods to produce clean, lightly etched surfaces that promote
adhesion of subsequently applied paints.
1. If galvanized metal is chromate passivated, consult manufacturer for appropriate

surface preparation and primers.

I. Aluminum Substrates: Remove loose surface oxidation.

J. Wood Substrates:

1. In lieu of the below, Refer to “Section 090190.91 – Painting Restoration” for
preparation of existing wood materials in designated historic structures.

2. Scrape and clean knots, and apply coat of knot sealer before applying primer.
3. Sand surfaces that will be exposed to view, and dust off.
4. Prime edges, ends, faces, undersides, and backsides of wood.
5. After priming, fill holes and imperfections in the finish surfaces with putty or plastic

wood filler. Sand smooth when dried.

K. Cotton or Canvas Insulation Covering Substrates: Remove dust, dirt, and other foreign
material that might impair bond of paints to substrates.

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in
"MPI Manual."

1. Use applicators and techniques suited for paint and substrate indicated.
2. Paint surfaces behind movable equipment and furniture same as similar exposed

surfaces. Before final installation, paint surfaces behind permanently fixed
equipment or furniture with prime coat only.

3. Paint front and backsides of access panels, removable or hinged covers, and
similar hinged items to match exposed surfaces.

4. Do not paint over labels of independent testing agencies or equipment name,
identification, performance rating, or nomenclature plates.

5. Primers specified in painting schedules may be omitted on items that are factory
primed or factory finished if acceptable to topcoat manufacturers.

B. If undercoats or other conditions show through topcoat, apply additional coats until cured
film has a uniform paint finish, color, and appearance.

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush
marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp
lines and color breaks.
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D. Painting Fire Suppression, Plumbing, HVAC, Electrical, Communication, and Electronic 
Safety and Security Work: 

1. Paint the following work where exposed in equipment rooms: 

a. Equipment, including panelboards. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Tanks that do not have factory-applied final finishes. 
h. Duct, equipment, and pipe insulation having cotton or canvas insulation 

covering or other paintable jacket material. 

2. Paint the following work where exposed in occupied spaces: 

a. Equipment, including panelboards. 
b. Uninsulated metal piping. 
c. Uninsulated plastic piping. 
d. Pipe hangers and supports. 
e. Metal conduit. 
f. Plastic conduit. 
g. Duct, equipment, and pipe insulation having cotton or canvas insulation 

covering or other paintable jacket material. 
h. Other items as directed by Engineer. 

3. Paint portions of internal surfaces of metal ducts, without liner, behind air inlets 
and outlets that are visible from occupied spaces. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test paint for dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not comply with 

paint manufacturer's written recommendations, Contractor shall pay for testing and 
apply additional coats as needed to provide dry film thickness that complies with 
paint manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded 
materials from Project site. 

B. After completing paint application, clean spattered surfaces. Remove spattered paints 
by washing, scraping, or other methods. Do not scratch or damage adjacent finished 
surfaces. 
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C. Protect work of other trades against damage from paint application. Correct damage to
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by
Architect, and leave in an undamaged condition.

D. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.

3.6 INTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Nontraffic Surfaces:

1. High-Performance Architectural Latex System MPI INT 3.1C:

a. Prime Coat: Primer, alkali resistant, water based, MPI #3.

b. Intermediate Coat: Latex, interior, high performance architectural, matching
topcoat.

c. Topcoat: Latex, interior, high performance architectural (MPI Gloss
Level 4), MPI #140.

B. Steel Substrates:

1. High-Performance Architectural Latex System MPI INT 5.1RR:

a. Prime Coat: Primer, alkyd, anti-corrosive, for metal, MPI #79.
b. Intermediate Coat: Latex, interior, high performance architectural, matching

topcoat.

c. Topcoat: Latex, interior, high performance architectural (MPI Gloss
Level 4), MPI #140.

C. Galvanized-Metal Substrates:

1. High-Performance Architectural Latex System MPI INT 5.3M:

a. Prime Coat: Primer, galvanized, water based, MPI #134.

b. Intermediate Coat: Latex, interior, high performance architectural, matching
topcoat.

c. Topcoat: Latex, interior, high performance architectural (MPI Gloss
Level 4), MPI #140.

D. Wood Substrates: Exposed framing.

1. High-Performance Architectural Latex System MPI INT 6.2B:

a. Prime Coat: Primer, latex, for interior wood, MPI #39.
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b. Intermediate Coat: Latex, interior, high performance architectural, matching 
topcoat. 

c. Topcoat: Latex, interior, high performance architectural (MPI Gloss 
Level 4), MPI #140. 

E. Wood Substrates: Wood trim, Architectural woodwork, Doors, Windows. 

1. High-Performance Architectural Latex System MPI INT 6.3A: 

a. Prime Coat: Primer, latex, for interior wood, MPI #39. 

b. Intermediate Coat: Latex, interior, high performance architectural, matching 
topcoat. 

c. Topcoat: Latex, interior, high performance architectural (MPI Gloss 
Level 4), MPI #140. 

F. Wood Substrates: Casework. 

1. High-Performance Architectural Latex System MPI INT 6.4S: 

a. Prime Coat: Primer, latex, for interior wood, MPI #39. 

b. Intermediate Coat: Latex, interior, high performance architectural, matching 
topcoat. 

c. Topcoat: Latex, interior, high performance architectural (MPI Gloss 
Level 4), MPI #140. 

G.  Gypsum Board and Plaster Substrates: 

1. High-Performance Architectural Latex System MPI INT 9.2B: 

a. Prime Coat: Primer sealer, latex, interior, MPI #50. 

b. Intermediate Coat: Latex, interior, high performance architectural, matching 
topcoat. 

c. Topcoat: Latex, interior, high performance architectural (MPI Gloss 
Level 4), MPI #140. 

END OF SECTION 099123 
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SECTION 09 96 00 

HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section includes surface preparation and the application of high-performance coating
systems on the following substrates:

1. Exterior Substrates:

a. Concrete, vertical surfaces.
b. Fiber-cement board.
c. Steel.
d. Galvanized metal.
e. Wood.

2. Interior Substrates:
a. NOT APPLICABLE. ALL SUBSTRATES ARE CONSIDERED EXTERIOR

ON ALL SURFACES.

B. Related Requirements:

1. Section 051200 "Structural Steel Framing" and Section 051213 "Architecturally
Exposed Structural Steel Framing" for shop priming of structural steel with primers
specified in this Section.

1.3 DEFINITIONS 

A. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.

B. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.

C. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.
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1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and 
application instructions. 

1. Include printout of current "MPI Approved Products List" for each product category 
specified, with the proposed product highlighted. 

2. Indicate VOC content. 

B. Samples for Initial Selection: For each type of topcoat product indicated. 

C. Samples for Verification: For each type of coating system and each color and gloss of 
topcoat indicated. 

1. Submit Samples on rigid backing, 8 inches (200 mm) square. 
2. Apply coats on Samples in steps to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

D. Product List: Cross-reference to coating system and locations of application areas. Use 
same designations indicated on Drawings and in schedules. Include color designations. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and 
that are packaged with protective covering for storage and identified with labels 
describing contents. 

1. Coatings: 5 gallons of each material and color applied. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with 
ambient temperatures continuously maintained at not less than 45 deg F (7 deg C). 

1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 

1.7 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and ambient air 
temperatures are between 50 and 95 deg F (10 and 35 deg C). 

B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less 
than 5 deg F (3 deg C) above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior coatings in snow, rain, fog, or mist. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Subject to compliance with requirements, provide product listed in the Exterior 
High-Performance Coating Schedule for the coating category indicated. 

2.2 HIGH-PERFORMANCE COATINGS, GENERAL 

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed 
in its "MPI Approved Products Lists." 

B. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another 
and substrates indicated, under conditions of service and application as 
demonstrated by manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by 
topcoat manufacturers for use in paint system and on substrate indicated. 

3. Products shall be of same manufacturer for each coat in a coating system. 

C. Colors: Match Architect's samples. 

2.3 SOURCE QUALITY CONTROL 

A. Testing of Coating Materials: Owner reserves the right to invoke the following procedure: 

1. Owner will engage the services of a qualified testing agency to sample coating 
materials. Contractor will be notified in advance and may be present when samples 
are taken. If coating materials have already been delivered to Project site, samples 
may be taken at Project site. Samples will be identified, sealed, and certified by 
testing agency. 

2. Testing agency will perform tests for compliance with product requirements. 
3. Owner may direct Contractor to stop applying coatings if test results show 

materials being used do not comply with product requirements. Contractor shall 
remove noncomplying coating materials from Project site, pay for testing, and 
recoat surfaces coated with rejected materials. Contractor will be required to 
remove rejected materials from previously coated surfaces if, on recoating with 
complying materials, the two coatings are incompatible. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting performance 
of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture 
meter as follows: 

1. Concrete: 12 percent. 
2. Fiber-Cement Board: 12 percent. 
3. Masonry (Clay and CMUs): 12 percent. 
4. Wood: 15 percent. 
5. Gypsum Board: 12 percent. 
6. Plaster: 12 percent. 

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth. 

D. Plaster Substrates: Verify that plaster is fully cured. 

E. Verify suitability of substrates, including surface conditions and compatibility, with 
existing finishes and primers. 

F. Proceed with coating application only after unsatisfactory conditions have been 
corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual" applicable to substrates and coating 
systems indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable 
and are not to be painted. If removal is impractical or impossible because of size or 
weight of item, provide surface-applied protection before surface preparation and 
painting. 

1. After completing painting operations, use workers skilled in the trades involved to 
reinstall items that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of coatings, including dust, dirt, 
oil, grease, and incompatible paints and encapsulants. 
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1. Remove incompatible primers and reprime substrate with compatible primers or
apply tie coat as required to produce coating systems indicated.

D. Concrete Substrates: 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.
1. Abrasive blast clean surfaces to comply with SSPC-SP 7/NACE No. 4.

E. Masonry Substrates: Remove efflorescence and chalk. Do not coat surfaces if moisture
content, alkalinity of surfaces, or alkalinity of mortar joints exceeds that permitted in
manufacturer's written instructions.

1. Clean surfaces with pressurized water. Use pressure range of 1500 to 4000 psi
(10 350 to 27 580 kPa) at 6 to 12 inches (150 to 300 mm).

F. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where
shop paint is abraded. Paint exposed areas with the same material as used for shop
priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.

G. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet
metal by mechanical methods to produce clean, lightly etched surfaces that promote
adhesion of subsequently applied coatings.

H. Wood Substrates:

1. Scrape and clean knots. Before applying primer, apply coat of knot sealer that is
recommended in writing by topcoat manufacturer for coating system indicated.

2. Sand surfaces that will be exposed to view and dust off.
3. Prime edges, ends, faces, undersides, and backsides of wood.
4. After priming, fill holes and imperfections in the finish surfaces with filler that is

recommended in writing by topcoat manufacturer for coating system indicated.
Sand smooth when dried.

3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions and
recommendations in "MPI Architectural Painting Specification Manual."

1. Use applicators and techniques suited for coating and substrate indicated.
2. Coat surfaces behind movable equipment and furniture same as similar exposed

surfaces. Before final installation, coat surfaces behind permanently fixed
equipment or furniture with prime coat only.

3. Coat backsides of access panels, removable or hinged covers, and similar hinged
items to match exposed surfaces.

4. Do not apply coatings over labels of independent testing agencies or equipment
name, identification, performance rating, or nomenclature plates.

B. If undercoats or other conditions show through final coat, apply additional coats until
cured film has a uniform coating finish, color, and appearance.
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C. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, 
brush marks, runs, sags, ropiness, or other surface imperfections. Produce sharp glass 
lines and color breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Owner may engage the services of a qualified testing and 
inspecting agency to inspect and test coatings for dry film thickness. 

1. Contractor shall touch up and restore coated surfaces damaged by testing. 
2. If test results show that dry film thickness of applied coating does not comply with 

coating manufacturer's written recommendations, Contractor shall pay for testing 
and apply additional coats as needed to provide dry film thickness that complies 
with coating manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded 
materials from Project site. 

B. After completing coating application, clean spattered surfaces. Remove spattered 
coatings by washing, scraping, or other methods. Do not scratch or damage adjacent 
finished surfaces. 

C. Protect work of other trades against damage from coating operation. Correct damage to 
work of other trades by cleaning, repairing, replacing, and recoating, as approved by 
Architect, and leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced coated surfaces. 

3.6 EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE 

A. Concrete Substrates, Vertical Surfaces: 

1. Clear Anti-graffiti system: 

a. Manufacturer:  Monopole, Inc. or approved equal. 

b. First Coat:  Aquaseal ME12 (Item 5200). 
c. Second Coat:  Permashield Base (Item 6100). 
d. Third Coat:  Permasheild Premium (Item 5600) Matte finish. 
e. Fourth Coat:  Permasheild Permium (Item 5600) Matte finish. 

B. Cement Board Substrates: 

1. Epoxy-Modified Latex System MPI EXT 3.3D 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 387 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 
 

 
FINAL DESIGN HIGH-PERFORMANCE COATINGS 
MAY 10, 2019 099600 - 7 

 

a. Prime Coat: Epoxy-modified latex, matching topcoat. 
b. Intermediate Coat: Epoxy-modified latex, matching topcoat. 
c. Topcoat: Epoxy-modified latex, semi-gloss (MPI Gloss Level 5), MPI #215. 

1) Sherwin Williams, or approved equal. 

C. Steel Substrates – Shade Structures: 
1. 1st Coat/Primer: SW ‘PRO-CRYL Universal Primer’ B66-310 Series (5-10 mils/wet, 

2-4mils/dry). 
a. Manufacturer Description:  Advanced technology self cross-linking acrylic 

primer. Rust inhibitive, VOC compliant, single component, early moisture 
resistance, fast dry, low temperature application. 

b. Color:  As recommended by top coat manufacturer. 
c. Finish:  Low sheen. 
d. VOC (EPA Method 24): Unreduced:  <100g/L;<0.83 ob/gal. 
e. Volume Solids: 39% +/- 2%. 
f. Weight Solids: 53% +/- 2%. 
g. Weight per Gallon: 10.8 lb. 
h. Performance:  Comparable to products formulated to federal specification:  

AA50557 and Paint Specification:  SSPC-Paint 23. 
i. Surface Preparation:  SSPC-SP10. 
j. Physical Properties: 

Physical Performance Test + Method Result 

Adhesion per ASTM D4541 500 psi 

Corrosion Weathering per ASTM D5894, 10 cy-
cles, 3360 hours 

Passes 

Direct Impact Resistance per ASTM D2794 >140 in lbs 

Dry Heat Resistance per ASTM D2485 200 degrees F 

Flexibility per ASTM D522, 180 degree bend, 1/4 
inch mandrel 

Passes 

Moisture Condensation Resistance per ASTM 
D4585, 100 degrees F, 1250 hours 

Passes 

Pencil Hardness per ASTM D3363 H 

Salt Fog Resistance per ASTM B117, 1250 hours Passes 

2. 2nd and 3rd Coats:  SW ‘SuperPaint Exterior Latex Flat’ A80-100 Series (4 
mils/wet, 1.6 mils/dry). 
a. Manufacturer’s finest quality exterior flat finish. 
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b. Color:  Custom color scanned by Sherwin Williams from existing sample. 
Order No. 8277-0060746  (see below for image of color formula). 

 
c. Finish:  Flat. 
d. VOC (less exempt solvents):  49 g/L; 0.41 lb/gal. 
e. Volume Solids:  36 +/- 2%. 
f. Weight Solids:  54 +/- 2%. 
g. Weight per Gallon:  11.4 lb. 
h. Vehicle Type:  Acrylic   ‘A80W01151’. 
i. NOTE:  Due to nature of acrylic coating and length of curing period. Top coat 

to be field applied to avoid damage that may otherwise occur during 
transportation from shop. 

D. Steel Substrates – Other than Shade Structures: 

1. Pigmented Polyurethane over Epoxy Zinc-Rich Primer System MPI EXT 5.1P: 

a. Prime Coat: Primer, zinc rich, epoxy, MPI #20. 

1) Sherwin Williams Zinc Clad IV. 

b. Intermediate Coat: Epoxy, gloss, MPI #77. 

1) Sherwin Williams Tile-Clad HS Epoxy. 

c. Topcoat: Polyurethane, two component, pigmented, gloss (MPI Gloss 
Level 6), MPI #72. 

1) Sherwin Williams Acrolon 218 HS. 

E. Galvanized-Metal Substrates: 
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1. Pigmented Polyurethane over Epoxy Primer System MPI EXT 5.3L:

a. Prime Coat: Primer, epoxy, anti-corrosive, for meta, MPI #101.

1) Sherwin Williams Dura-Plate 235 Multi-Purpose Epoxy.

b. Intermediate Coat: Polyurethane, two component, pigmented, gloss
matching topcoat.

c. Topcoat: Polyurethane, two component, pigmented, gloss (MPI Gloss
Level 6), MPI #72.

1) Sherwin Williams Acrolon 218 HS.

F. Wood Substrates: Exposed framing.

1. Pigmented Polyurethane System MPI EXT 6.2J:

a. Prime Coat: Polyurethane, two component, pigmented, gloss, matching
topcoat.

b. Intermediate Coat: Polyurethane, two component, pigmented, gloss,
matching topcoat.

c. Topcoat: Polyurethane, two component, pigmented, gloss (MPI Gloss
Level 6), MPI #72.

1) Sherwin Williams Acrolon 218 HS.

G. Wood Substrates:  Equipment Backboards.
1. Latex System – Semi Gloss:

a. 1st Coat: S-W Exterior Latex Wood Primer, B42W8041.
b. 2nd Coat: S-W Sonoran Int/Ext Acrylic Latex Semi-Gloss, B40WJ9850

Series.
c. 3rd Coat: S-W Sonoran Int/Ext Acrylic Latex Semi-Gloss, B40WJ9850

Series.

H. ARCHITECTURAL PVC, PLASTIC, FIBERGLASS (panels per Section 07 4233 – Plastic
Wall Panels) (due to the variety of substrate, check for compatibility).
1. Latex Systems – Semi Gloss.

a. 1st Coat: S-W DTM Bonding Primer.
b. 2nd Coat:  S-W Pro-Industrial Zero VOC Semi-Gloss, B66-650 Series.
c. 3rd Coat:  S-W Pro-Industrial Zero VOC Semi-Gloss, B66-650 Series.

END OF SECTION 099600 
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SECTION 10 14 23.13 

ROOM-IDENTIFICATION SIGNAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section includes room-identification signs that are directly attached to the building. 

1.3 DEFINITIONS 

A. Accessible: In accordance with the accessibility standard. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For room-identification signs. 

1. Include fabrication and installation details and attachments to other work. 
2. Show sign mounting heights, locations of supplementary supports to be provided 

by other installers, and accessories. 
3. Show message list, typestyles, graphic elements, including raised characters and 

Braille, and layout for each sign at least half size. 

C. Product Schedule: For room-identification signs. Use same designations indicated on 
Drawings or specified. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and manufacturer. 

B. Sample Warranty: For special warranty. 
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1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For signs to include in maintenance manuals. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
1. Tools: One set(s) of specialty tools for assembling signs and replacing variable 

sign components. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail 
in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of finishes beyond normal weathering. 
b. Deterioration of embedded graphic image. 
c. Separation or delamination of sheet materials and components. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA 
Standards for Accessible Design" and 2016 California Building Code. 

2.2 ROOM-IDENTIFICATION SIGNS 

A. Room-Identification Sign: Sign with smooth, uniform surfaces; with message and 
characters having uniform faces, eased or rounded corners, eased or chamfered edges, 
and precisely formed lines and profiles; and as follows: 
1. Panel Sign: Aluminum plate with raised graphics. 

a. Thickness: .125 inch. 
b. Color(s): As selected by Architect from manufacturer's full range. 

2. Mounting: Surface mounted to wall with countersunk flathead vandal-proof through 
fasteners and either adhesive or VHB two-face tape. 

3. Text and Typeface: Accessible raised characters and Braille. Finish raised 
characters to contrast with background color, and finish Braille to match 
background color. 
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a. Neue Helvetica, or approved equal. 

2.3 SIGN MATERIALS 

A. Aluminum Sheet and Plate: ASTM B 209 (ASTM B 209M), alloy and temper 
recommended by aluminum producer and finisher for type of use and finish indicated. 

B. Paints and Coatings for Sheet Materials: Inks, dyes, and paints that are recommended 
by manufacturer for optimum adherence to surface and are UV and water resistant for 
colors and exposure indicated. 

C. Braille:  100% domed, direct 3D-print Braille dots, coated with exterior grade acrylic 
polyurethane paint. 

D. Letters: Integrally colored 1/32” thick, adhesive-backed raised letters are applied after 
exterior grade paint application. 

2.4 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of 
signs, noncorrosive and compatible with each material joined, and complying with the 
following: 

1. Use concealed fasteners and anchors unless indicated to be exposed. 
2. For exterior exposure, furnish stainless-steel devices unless otherwise indicated. 
3. Exposed Metal-Fastener Components, General: 

a. Fabricated from same basic metal and finish of fastened sign unless 
otherwise indicated. 

b. Fastener Heads: Use flathead or oval countersunk screws and bolts with 
tamper-resistant spanner-head slots unless otherwise indicated. 

4. Sign Mounting Fasteners: 
a. Through Fasteners: Exposed metal fasteners matching sign finish, with type 

of head indicated, and installed in predrilled holes. 

B. Adhesive: As recommended by sign manufacturer. 

C. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch (1.14 
mm) thick, with adhesive on both sides. 

2.5 FABRICATION 

A. General: Provide manufacturer's standard sign assemblies according to requirements 
indicated. 
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1. Preassemble signs and assemblies in the shop to greatest extent possible.
Disassemble signs and assemblies only as necessary for shipping and handling
limitations. Clearly mark units for reassembly and installation; apply markings in
locations concealed from view after final assembly.

2. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to
resist water penetration and retention.

3. Conceal connections if possible; otherwise, locate connections where they are
inconspicuous.

4. Provide rabbets, lugs, and tabs necessary to assemble components and to attach
to existing work. Drill and tap for required fasteners. Use concealed fasteners
where possible; use exposed fasteners that match sign finish.

2.6 GENERAL FINISH REQUIREMENTS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable.
Variations in appearance of adjoining components are acceptable if they are within the
range of approved Samples and are assembled or installed to minimize contrast.

2.7 ALUMINUM FINISHES 

A. Color Anodic Finish: AAMA 611, Class I, 0.018 mm or thicker.

B. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film
thickness of 1.5 mils (0.04 mm). Comply with coating manufacturer's written instructions
for cleaning, conversion coating, and applying and baking finish.

C. Exterior grade high-performance acrylic polyurethane paint.
1. Matthews Satin Acrylic Polyurethane, or equal.

a. Gloss level:  in compliance with ADA and CBC.

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to
manufacturer's written instructions.

1. Install signs level, plumb, true to line, and at locations and heights indicated, with
sign surfaces free of distortion and other defects in appearance.

2. Install signs so they do not protrude or obstruct according to the accessibility
standard.

3. Before installation, verify that sign surfaces are clean and free of materials or
debris that would impair installation.
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B. Accessibility: Install signs in locations on walls as indicated on Drawings and according 
to the accessibility standard. 

C. Mounting Methods: 

1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on 
back of sign. Remove loose debris from hole and substrate surface. 

a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole for 
displaced adhesive. Place sign in position and push until flush to surface, 
embedding studs in holes. Temporarily support sign in position until adhesive 
fully sets. 

b. Thin or Hollow Surfaces: Place sign in position and flush to surface, install 
washers and nuts on studs projecting through opposite side of surface, and 
tighten. 

2. Through Fasteners: Drill holes in substrate using predrilled holes in sign as 
template. Countersink holes in sign if required. Place sign in position and flush to 
surface. Install through fasteners and tighten. 

3. Adhesive: Clean bond-breaking materials from substrate surface and remove 
loose debris. Apply linear beads or spots of adhesive symmetrically to back of sign 
and of suitable quantity to support weight of sign after cure without slippage. Keep 
adhesive away from edges to prevent adhesive extrusion as sign is applied and to 
prevent visibility of cured adhesive at sign edges. Place sign in position, and push 
to engage adhesive. Temporarily support sign in position until adhesive fully sets. 

4. Two-Face Tape: Clean bond-breaking materials from substrate surface and 
remove loose debris. Apply tape strips symmetrically to back of sign and of suitable 
quantity to support weight of sign without slippage. Keep strips away from edges 
to prevent visibility at sign edges. Place sign in position, and push to engage tape 
adhesive. 

3.2 ADJUSTING AND CLEANING 

A. Remove and replace damaged or deformed signs and signs that do not comply with 
specified requirements. Replace signs with damaged or deteriorated finishes or 
components that cannot be successfully repaired by finish touchup or similar minor repair 
procedures. 

B. Remove temporary protective coverings and strippable films as signs are installed. 

C. On completion of installation, clean exposed surfaces of signs according to 
manufacturer's written instructions, and touch up minor nicks and abrasions in finish. 
Maintain signs in a clean condition during construction and protect from damage until 
acceptance by Owner. 

END OF SECTION 101423.13 
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SECTION 10 28 00 

TOILET AND BATH ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:

1. Public-use washroom accessories.
2. Air dryers.
3. Custodial accessories.

1.3 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with clearances
required for access by people with disabilities, and for proper installation, adjustment,
operation, cleaning, and servicing of accessories.

B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent
delaying the Work.

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes.

2. Include anchoring and mounting requirements, including requirements for cutouts
in other work and substrate preparation.

3. Include electrical characteristics.

B. Product Schedule: Indicating types, quantities, sizes, and installation locations by room
of each accessory required.

1. Identify locations using room designations indicated.
2. Identify accessories using designations indicated.
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1.5 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For manufacturer's special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For accessories to include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

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. 

2.2 PUBLIC-USE WASHROOM ACCESSORIES 

A. Source Limitations: Obtain public-use washroom accessories from single source from 
single manufacturer. 

B. Toilet Tissue (Roll) Dispenser < A >: 
1. Description: Roll-in-reserve dispenser with hinged front secured with tumbler 

lockset. 
2. Mounting:  Recessed. 
3. Operation: Noncontrol delivery with theft-resistant spindle. 
4. Capacity: Designed for 5-inch- (127-mm-) diameter tissue rolls. 
5. Material and Finish: Stainless steel, No. 4 finish (satin). 

C. Liquid-Soap Dispenser < J >: 

1. Description: Designed for dispensing soap in liquid form. 
2. Mounting: Horizontally oriented, surface mounted. 
3. Capacity: 40 oz. (1.2 L). 
4. Materials: Stainless steel, 22 Ga, No. 4 finish (satin). Body is drawn, one-piece, 

seamless construction. Clear acrylic refill-indicator window. Black molded plastic 
push button and spout. 

5. Lockset: Tumbler type. 
6. Refill Indicator: Window type. 

D. Grab Bar < B >: 
1. Mounting: Flanges with concealed fasteners. 
2. Material: Stainless steel, 0.05 inch (1.3 mm) thick. 

a. Finish: Smooth, No. 4 finish (satin). 
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3. Outside Diameter: 1-1/2 inches (38 mm). 
4. Configuration and Length: Straight, 54 inches long. 

E. Grab Bar < C >: 
1. Mounting: Flanges with concealed fasteners. 
2. Material: Stainless steel, 0.05 inch (1.3 mm) thick. 

a. Finish: Smooth, No. 4 finish (satin). 

3. Outside Diameter: 1-1/2 inches (38 mm). 
4. Configuration and Length: Straight, 42 inches long. 

F. Grab Bar < E >: 
1. Mounting: Flanges with concealed fasteners. 
2. Material: Stainless steel, 0.05 inch (1.3 mm) thick. 

a. Finish: Smooth, No. 4 finish (satin). 

3. Outside Diameter: 1-1/2 inches (38 mm). 
4. Configuration and Length: Straight, 30 inches long. 

G. Sanitary-Napkin Disposal Unit < G >: 
1. Mounting: Surface mounted. 
2. Door or Cover: Self-closing, disposal-opening cover and hinged face panel with 

tumbler lockset. 
3. Receptacle: Removable. 
4. Material and Finish: Stainless steel, No. 4 finish (satin). 

H. Paper Towel Dispenser < H >: 
1. Mounting: Recess mounted. 
2. Minimum Capacity: 350 C-fold or 475 multifold paper towels. 
3. Exposed Material and Finish: Stainless steel, No. 4 finish (satin). 
4. Lockset: Tumbler type. 

I. Seat-Cover Dispenser < F >: 
1. Mounting: Surface mounted. 
2. Minimum Capacity: 250 seat covers. 
3. Exposed Material and Finish: Stainless steel, No. 4 finish (satin). 
4. Lockset: Tumbler type. 

J. Mirror Unit < D >: 

1. Frame: Stainless-steel channel. 

a. Corners: Mitered and mechanically interlocked. 
2. Hangers: Produce rigid, tamper- and theft-resistant installation, using method 

indicated below. 

a. One-piece, galvanized-steel, wall-hanger device with spring-action locking 
mechanism to hold mirror unit in position with no exposed screws or bolts. 
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3. Size: As indicated on Drawings. 

K. Coat Hook < L >: 
1. Description: Single-prong unit. 
2. Material and Finish: Stainless steel, No. 4 finish (satin). 

2.3 MATERIALS 

A. Stainless Steel: ASTM A 666, Type 304, 0.031-inch (0.8-mm) minimum nominal 
thickness unless otherwise indicated. 

B. Fasteners: Screws, bolts, and other devices of same material as accessory unit and 
tamper-and-theft resistant where exposed, and of galvanized steel where concealed. 

C. Mirrors: ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick. 

2.4 FABRICATION 

A. General: Fabricate units with tight seams and joints, and exposed edges rolled. Hang 
doors and access panels with full-length, continuous hinges. Equip units for concealed 
anchorage and with corrosion-resistant backing plates. 

B. Keys: Provide universal keys for internal access to accessories for servicing and 
resupplying. Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using fasteners 
appropriate to substrate indicated and recommended by unit manufacturer. Install units 
level, plumb, and firmly anchored in locations and at heights indicated. 

B. Grab Bars: Install to withstand a downward load of at least 250 lbf (1112 N), when tested 
according to ASTM F 446. 

3.2 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation. Replace damaged or defective 
items. 

B. Remove temporary labels and protective coatings. 

C. Clean and polish exposed surfaces according to manufacturer's written instructions. 
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END OF SECTION 102800 
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SECTION 10 44 16 

FIRE EXTINGUISHERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public 
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest 
editions, including Supplemental Supplementary Provisions (SSPs), apply to this 
Section. 

1.2 SUMMARY 

A. Section includes portable, hand-carried fire extinguishers and mounting brackets for fire 
extinguishers. 

B. Owner-Furnished Material: Hand-carried fire extinguishers. 

C. Related Requirements: 

1. Section 104413 "Fire Protection Cabinets." 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include rating and classification, material 
descriptions, dimensions of individual components and profiles, and finishes for fire 
extinguisher and mounting brackets. 

1.4 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For fire extinguishers to include in maintenance 
manuals. 
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1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace fire extinguishers that fail in materials or workmanship within specified
warranty period.

1. Failures include, but are not limited to, the following:

a. Failure of hydrostatic test according to NFPA 10.
b. Faulty operation of valves or release levers.

2. Warranty Period: Six years from date of Substantial Completion.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10,
"Portable Fire Extinguishers."

B. Fire Extinguishers: Listed and labeled for type, rating, and classification by an
independent testing agency acceptable to authorities having jurisdiction.

2.2 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS 

A. Fire Extinguishers: Type, size, and capacity for each mounting bracket indicated.
1. Valves: Manufacturer's standard.
2. Handles and Levers: Stainless steel.
3. Instruction Labels: Include pictorial marking system complying with NFPA 10,

Appendix B, and bar coding for documenting fire-extinguisher location,
inspections, maintenance, and recharging.

B. Multipurpose Dry-Chemical Type in Steel Container: UL-rated 2-A:10-B:C, 5-lb (2.3-kg)
nominal capacity, with monoammonium phosphate-based dry chemical in enameled-
steel container.

2.3 MOUNTING BRACKETS  

A. Mounting Brackets: Manufacturer's standard galvanized steel, designed to secure fire
extinguisher to wall or structure, of sizes required for types and capacities of fire
extinguishers indicated, with plated or red baked-enamel finish.

B. Identification: Lettering complying with authorities having jurisdiction for letter style, size,
spacing, and location. Locate as indicated by Architect.

1. Identify bracket-mounted fire extinguishers with the words "FIRE
EXTINGUISHER" in red letter decals applied to mounting surface.
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a. Orientation: Vertical. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fire extinguishers for proper charging and tagging. 

1. Remove and replace damaged, defective, or undercharged fire extinguishers. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Install fire extinguishers and mounting brackets in locations indicated and in 
compliance with requirements of authorities having jurisdiction. 

1. Mounting Brackets: 42 inches (1372 mm) above finished floor to top of fire 
extinguisher. 

B. Mounting Brackets: Fasten mounting brackets to surfaces, square and plumb, at 
locations indicated. 

END OF SECTION 104416 
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SECTION 116723 

SHOOTING RANGE EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’,
latest editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:

1. Modular, self-supporting, self-contained shooting range bullet backstop and
containment trap for use on heavy use outdoor ranges.

2. Actuated target mount and turning system.
3. “Running man” target system.
4. Protective Kneewall.

B. Related Requirements:

1. Section 030000 "Cast-in-Place Concrete" for concrete trap installation pad.

1.3 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply
with paint and coating manufacturers' written instructions to ensure that shop primers
and topcoats are compatible with one another.

B. Coordinate installation of off-site fabrications that are anchored to or that receive other
work. Furnish setting drawings, templates, and directions for installing anchorages,
including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that
are to be embedded in concrete. Deliver such items to Project site in time for
installation.

C. Coordinate with existing range equipment and utilities, including power, data network,
controls, and compressed air system.

1.4 ACTION SUBMITTALS 

A. Product Data: For the following:
1. Prefabricated modular bullet traps.
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2. Manufactured target systems. 
3. Protective kneewall. 

B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, 
sections, and details of fabrications and their connections. Show anchorage and 
accessory items. Provide Shop Drawings for the following: 

1. Modular bullet backstop and containment traps. 
2. Modular bullet backstop and containment trap with actuated target mount and 

turning system. 
3. Installation of protective kneewall in relation to “running man” target system. 

C. Delegated-Design Submittal: For modular bullet backstop and containment traps (all 
ranges), and inverted actuated target mount and turning system suspended from top of 
trap (applies at East/Qualification Range only), including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For professional engineer's experience with providing delegated-
design engineering services of the kind indicated, including documentation that 
engineer is licensed in the jurisdiction in which Project is located. 

B. Welding certificates. 

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop 
primers, certifying that shop primers are compatible with topcoats. 

D. Research Reports: For post-installed anchors. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with the 
following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 

B. Manufacturer Qualifications 
1. The manufacturer must have a minimum of one completed project of comparable 

size and complexity. Fabrication shall not be subcontracted out but must be done 
on-sight on manufacturer’s property. Trap shall be installed by the manufacturer, 
with the installation supervisor also having one completed project of comparable 
size and complexity. 

2. Manufacturer shall provide a list of clients who have the same equipment of 
equal or greater size that is being bid (prior installations of the assembly, steel 
type and application meeting all specifications listed.) 
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3. Manufacturer shall stock all components for the Modular Bullet Trap and
Containment System such that they shall be available for shipment within 24
hours of order.

4. Manufacturer must provide a toll-free telephone number and a dedicated toll-free
customer service number with access to a customer service representative.

PART 2 - PRODUCTS 

A. Delegated Design: Engage a qualified professional engineer, registered as a
professional engineering in the State of California, to design modular backstop and
containment traps.
1. All engineering and calculations necessary to satisfy the City of San Diego

Development Services Department (DSD) for approval shall be included and
performed by the manufacturer or manufacturer’s engineer, including all features
graphically illustrated on drawings and described in the following specification.
Engineer shall be registered for practice in the state of California. See structural
drawings for concrete slab and anchoring requirements only. See civil drawings
for concrete slab finish surface elevation requirements.

2. Contractor is responsible to obtain the deferred submittal approval through the
City Development Services Department.

3. Contractor shall submit to City DSD within 30 days of start of contract and allow
adequate time in schedule for review and approval of the specified bullet trap
system without causing delay to the Work.

4. Prior to DSD Submittal, provide Engineer with a preliminary submittal for limited
review of exposed items, major components and location on range.

5. Once City approval is obtained, provide Engineer with record submittal, including
drawings as issued by City Development Services Department.

B. Thermal Movements: Allow for thermal movements from ambient and surface
temperature changes acting on exterior metal fabrications by preventing buckling,
opening of joints, overstressing of components, failure of connections, and other
detrimental effects.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

2.2 METALS 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise
indicated. For metal fabrications exposed to view in the completed Work, provide
materials without seam marks, roller marks, rolled trade names, or blemishes.

B. Steel Plates, Shapes, and Bars: ASTM A36/A36M.

C. Stainless Steel Sheet, Strip, and Plate: ASTM A240/A240M or ASTM A666, Type 304.

D. Stainless Steel Bars and Shapes: ASTM A276/A276M, Type 304.

E. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing.
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F. Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise 
indicated. 

G. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with 
MFMA-4. 

1. Size of Channels: As required by manufacturer. 
2. Material: Cold-rolled steel, ASTM A1008/A1008M, thickness as required by 

manufacturer; hot-dip galvanized after fabrication. 

H. Aluminum Plate and Sheet: ASTM B209 (ASTM B209M), Alloy 6061-T6. 

I. Aluminum Extrusions: ASTM B221 (ASTM B221M), Alloy 6063-T6. 

J. Aluminum Castings: ASTM B26/B26M, Alloy 443.0-F. 

K. Abrasion Resistant Steel Plates:  AR500 and AR550 series. Quenched, tempered, 
through-hardened, abrasion-resistant grade of steel plate. Specialized plate designed 
for severe impact and abrasion applications. Typical Brinell Hardness range 470-530. 

2.3 FASTENERS 

A. General: Unless otherwise indicated, provide Type 304 stainless steel fasteners for 
exterior use and zinc-plated fasteners with coating complying with ASTM B633 or 
ASTM F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners for type, 
grade, and class required. 

1. Provide stainless steel fasteners for fastening aluminum stainless steel or nickel 
silver. 

2. Provide bronze fasteners for fastening bronze. 

B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A 
(ASTM F568M, Property Class 4.6); with hex nuts, ASTM A563 (ASTM A563M); and, 
where indicated, flat washers. 

C. Stainless Steel Bolts and Nuts: Regular hexagon-head annealed stainless steel bolts, 
ASTM F593 (ASTM F738M); with hex nuts, ASTM F594 (ASTM F836M); and, where 
indicated, flat washers; Alloy Group 1 (A1). 

D. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563 
(ASTM A563M); and, where indicated, flat washers. 

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item 
being fastened is indicated to be galvanized. 

E. Anchors, General: Capable of sustaining, without failure, a load equal to six times the 
load imposed when installed in unit masonry and four times the load imposed when 
installed in concrete, as determined by testing in accordance with ASTM E488/E488M, 
conducted by a qualified independent testing agency. 
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F. Cast-in-Place Anchors in Concrete: Either threaded or wedge type unless otherwise
indicated; galvanized ferrous castings, either ASTM A47/A47M malleable iron or
ASTM A27/A27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip
galvanized per ASTM F2329/F2329M.

G. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.
1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy

Group 1 (A1) stainless steel bolts, ASTM F593 (ASTM F738M), and nuts,
ASTM F594 (ASTM F836M).

2.4 FABRICATION, GENERAL 

A. Shop Assembly: Preassemble items in the shop to greatest extent possible.
Disassemble units only as necessary for shipping and handling limitations. Use
connections that maintain structural value of joined pieces. Clearly mark units for
reassembly and coordinated installation.

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a
radius of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or
rough areas on exposed surfaces.

C. Form bent-metal corners to smallest radius possible without causing grain separation
or otherwise impairing work.

D. Form exposed work with accurate angles and surfaces and straight edges.

E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended

so no roughness shows after finishing and contour of welded surface matches
that of adjacent surface.

F. Form exposed connections with hairline joints, flush and smooth, using concealed
fasteners or welds where possible. Where exposed fasteners are required, use Phillips
flat-head (countersunk) fasteners unless otherwise indicated. Locate joints where least
conspicuous.

G. Fabricate seams and other connections that are exposed to weather in a manner to
exclude water. Provide weep holes where water may accumulate.

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware,
screws, and similar items.

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space
anchoring devices to secure metal fabrications rigidly in place and to support indicated
loads.
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J. Where units are indicated to be cast into concrete or built into masonry, equip with 
integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a 
minimum 6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 
inches (200 mm) from ends and corners of units and 24 inches (600 mm) o.c., unless 
otherwise indicated. 

2.5 MODULAR BULLET BACKSTOP AND CONTAINMENT TRAP 

A. Basis of Design Manufacturer: 
1. Action Target; 3411 South Mountain Parkway, Provo, UT 84606; Tel: 801-705-

9149; www.actiontarget.com ; Contact:  Chris Hart, chrish@actiontarget.com . 
2. Product:  Total Containment Trap (TCT). 
3. Or approved equal. 

B. The bullet trap and containment system shall be a self-supporting, self-contained bullet 
backstop and containment unit of steel plate construction for heavy use on outdoor 
high-volume ranges. 

C. The trap plate layout shall employ a sloping funnel design with 4 top and 4 bottom 
impact plates constructed of 3/8 or 1/2-inch thick steel with a mill certification of AR500. 

D. The bullet trap and containment system shall be fully modular such that it may be 
assembled on-site or disassembled and moved.  
1. Assembly shall not require “permanent” connection means such as welding, 

riveting, etc.  
2. All modular components shall be completely prefabricated for simple assembly 

on site and shall not require cutting of materials or other sizing operations. 
3. All modular components shall be small enough to be carried through a standard 

36”-wide doorway. 

E. Trap plates shall be hot dip galvanized. 

F. No trap plates shall be subjected to flame cutting (oxygen fuel cutting, such as 
acetylene, propane or MAPP gas, etc.). All ballistic plate cutting must be done on 
computer-controlled plasma equipment. 

G. No welding shall be permitted on impact plates. 

H. No impact plate may be constructed of permeable or flammable materials such as 
rubber, wood, plastics, etc. 

I. All primary impact plates shall be arranged such that a bullet fired straight into the trap 
shall impact the plate at an angle of no greater than 16 degrees. 

J. Vertical joints that connect modular components shall not be located at or near the 
front edge of the trap and shall occupy no more than 6% of the total aperture height of 
the trap.   

K. All surfaces facing shooters shall be constructed of steel with a mill certification of 
AR500.  
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L. Trap aperture shall not contain any intermediate vertical supports from which the 
bullets could ricochet when fired into the chamber from adjacent lanes (cross lane 
shooting. 

M. Joints shall have no exposed bolt heads. 

N. Trap shall require no prior construction or site preparation other than a flat concrete 
pad with a prepared trench.  

O. The trap shall be capable of being fully self-supported with an appropriate concrete 
pad. 

P. Deflectors shall be installed on all blunt or joined surfaces and facing the firing line in 
order to deflect the bullet into the trap and reduce the possibility of ricochet. 

Q. Trap design shall allow the leading edge of the trap side plates to be situated within a 
wall trench to reduce the possibility of ricochet. 
1. For ranges without a wall trench, a wall deflector with an additional, easy-to-

replace consumable wall deflector shall be installed uprange of the side plates to 
protect them from damage.  

R. The trap shall include a rib crimp style steel roof situated no more than 4” above the 
trap support structure and covering the entire area occupied by the trap with at least 1 
ft. on each side of the trap and 3 ft. on the rear of the trap.  
1. The roof shall be watertight, protecting the trap and service area from 

precipitation. 
2. Provide 2-coat 70% PVDF fluoropolymer coating on all sides of steel roofing 

panels. 
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FIGURE 2: 4X4 TRAP PLATE LAYOUT 

S. The material of the chamber impact plates shall be mill certified AR500 steel with a 
minimum thickness of 3/8-inch. 

T. The material of the chamber’s mouth shall be mill certified AR550 steel with a minimum 
thickness of 1/2”. 

U. The material of the front chamber shell shall be mill certified AR500 steel. 

V. The material of the rear chamber shell shall be mill certified AR550 steel. 

W. The chamber shall be sealed with high-grade, closed-cell Neo/EPDM polymeric blend 
gaskets or high flexibility vulcanizing RTV adhesive gasket material in order to maintain 
negative pressure. 
1. No industrial grade, porous, or non-sealing materials (e.g. expanding spray foam) 

shall be used. 

X. Chambers may easily be disassembled for inspection and/or replacement of individual 
components to maintain range integrity. 

Y. Exterior chamber surfaces shall be galvanized and coated in paint that is resistant to 
high impact strikes. 
1. Paint shall sustain 60,000 rounds per chamber with no chipping. 
2. Chamber shall be blasted and prepared to be in compliance with painting 

specification SP 6. 

Z. Deceleration chamber shall consist of multiple bent or multiple individual surfaces at 
angles that decelerate and break down the bullet. 

AA. Deceleration chambers shall have an unobstructed open mouth design. 
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1. Deceleration chambers shall not contain any vertical impact surfaces from which
the bullets could ricochet when fired into the chamber from adjacent lanes (cross
lane shooting.

2.6 TRAP PERFORMANCE REQUIREMENTS 

A. Trap shall utilize steel impact plates to direct the bullet into an enclosed, sealed, and
fully shielded chamber that safely captures the bullet and removes its velocity.

B. Deceleration shall occur in free air and not in any other medium such as rubber, water,
etc. Trap shall not require the use of or introduce any chemical media such as oils,
anti-freezes, chlorine, etc.
1. Trap shall not introduce any substance that is EPA regulated, e.g. ethylene glycol

and antifreeze.
2. Trap shall not introduce any substance that might act as a solvent for spent

bullets or their by-products, e.g. water, which can be a solvent for some frangible
materials.

C. The inside of the chamber shall be readily accessible for inspection without requiring
removal of any kind of internal deceleration medium such as rubber, sand, or water,
etc.

D. Bullet components that have lost their momentum shall be directed into a series of
D.O.T. approved containers (BCS Basic 3 systems, or approved equal).
1. Removal of contained lead shall not require any process such as scooping,

pouring, shoveling, sifting, etc. that would disturb the settled state of the lead and
lead particulates.

2. Containers for BCS Basic 3 systems shall be located directly beneath the
deceleration chambers.

3. Containers for BCS Basic 3 systems shall be removable for recycling without
requiring tools for this purpose

E. Trap impact surfaces shall be UL 752 compliant and carry ATI Class 2 rating.
1. Trap impact surfaces shall carry an ATI Class 2 rating when fired into at a point

blank range from the front aperture. See Tables 1 and 2 below for included
calibers in this rating*.

F. Trap shall be able to capture a .50 BMG round when shot from 25 yards or farther from
the mouth**.

TABLE 1: ATI CLASS 1 AND 2 BALLISTIC RATING PARAMETERS 
Rating  Ammunition  Max Velocity  Max energy  Compliance 

ATI Class 1  Pistol  1,485 fps  1,175 ft/lbs 
Meets or exceeds UL 752 

Level 3 standards 

ATI Class 2  Rifle  3,388 fps  3,600 ft/lbs 
Meets or exceeds UL 752 
Level 5,7,8,9 &10 stand-

ards 
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TABLE 2: TYPICAL PISTOL AND RIFLE AMMUNITION 

Typical Pistol Ammunition* 

Caliber  Cartridge Type  Max Velocity  Max energy 

9mm  124gr FMJ  1,293 fps  460 ft/lbs 

.357  158gr JSP  1,375 fps  663 ft/lbs 

.40  180gr TMJ  1,000 fps  400 ft/lbs 

.45  230gr TMJ  845 fps  365 ft/lbs 

.44 mag  240gr SWC  1,485 fps  1,175 ft/lbs 

Typical Rifle Ammunition* 

.22LR  40gr HP  1,260 fps  141 ft/lbs 

5.56  55gr FMJ  3,388 fps  1,402ft/lbs 

7.62  150gr FMJ  3,025 fps  3,048 ft/lbs 

.308  150gr SPTZ  2,900 fps  2,800 ft/lbs 

30:06  180gr SPTZ  2,900 fps  3,360 ft/lbs 

300 Win.  190gr BTHP  2,900 fps  3,548 ft/lbs 

 
*  The above listed ammunitions are for demonstration purposes only. Certain ammunitions may fall outside stated safety 

ratings and should be used at user’s risk. 
**  .50 BMG must be fired from at least 25 yards from the trap mouth. .50 BMG must not be fired from a fixed position. .50 

BMG use will significantly decrease wear life of the trap. Damage due to .50 BMG use will not be covered under 
warranty. 

2.7 ACTUATED TARGET MOUNT AND TURNING SYSTEM 

A. Basis of Design Manufacturer: 
1. Action Target; 3411 South Mountain Parkway, Provo, UT 84606; Tel: 801-705-

9149; www.actiontarget.com ; Contact:  Chris Hart, chrish@actiontarget.com . 
2. Or approved equal. 

B. Basis of Design Product: “DRM Pro” by Action Target, or approved equal. 

C. Runner system shall consist of two trolleys operating on parallel tracks. 
1. Trolleys shall: 

a. Accept wooden 1 in. x 2 in. target holders. 
b. Be adjustable for target widths ranging from 12 in. to 24 in. 

D. Speed of runner shall be controlled electronically. 
1. Speed of runner shall not be adjusted manually with knobs or switches. 

E. Runner shall use electronic braking to stop. 
1. Runner shall not require mechanical braking. 

F. Runner shall be able to operate without limit switches.  

G. Trolley shall not make contact with the bumpers except during calibration runs.  

H. Runner shall be able to operate in winds up to 30 mph. 
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I. Runner shall use a computerized control system.
1. The computerized control system shall be capable of:

a. Automatic track length detection.
b. Automatic trolley drift compensation.
c. Programmable trolley speeds up to 20 fps.

1) 10 fps requires a minimum of 21 ft. of track.
2) 15 fps requires a minimum of 30 ft. of track.
3) 20 fps requires a minimum of 48 ft. of track.

d. Accelerating up to 0.5 g.
e. Accelerating the carrier to 10 fps within 5 ft. of track.
f. Changing trolley direction and speed while moving.
g. Position control within 6 in.
h. Intelligent error reporting.

1) Cable slip detection.
2) Drive errors.
3) Proximity sensor errors.
4) Wiring errors.

i. Status monitoring.
1) Calibration.
2) System ready.
3) Trolley position.

j. Data logging.
k. In-field programming for feature add-ons and bug fixes.
l. Capturing odometer data for maintenance scheduling and general use.
m. Real-time speedometer for validation of speeds for consistent training.

J. Runner system shall have a motor section.
1. Motor section shall have:

a. 3 phase induction motors for reliable and powerful trolley movement.
b. High precision sealed encoders for accurate and reliable control.
c. Hardened tool-steel pulleys for long life and abrasion resistance.
d. Urethane bumpers for trolley calibration and protection of motors and

sensors.

K. Runner system shall have an idler section.
1. Idler Section shall consist of:

a. Steel idler pulleys on bronze bushings for smooth operation.
b. Urethane bumpers for trolley calibration.

L. Runner system shall have two parallel lengths of track separated by spacers.
1. Track shall be:

a. Available in 3 ft. increments from 15 ft. to 201 ft.
b. Modular so that individual damaged sections may be replaced or repaired.
c. Fabricated from pre-galvanized material for corrosion resistance.

2. Track spacers, brackets, supports, and cable guides shall be zinc plated for
corrosion resistance.

M. Runner system shall have two (2) trolleys to carry targets.
1. Trolleys shall:

a. Consist of powder coated and zinc coated components for corrosion
resistance.
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b. Utilize a ratcheting mechanism for quick cable adjustments and to take up 
slack as cable stretches. 

c. Have tension indicators to allow for consistent and precise tensioning. 
d. Be easily serviceable with the use of standard hand tools. 

N. Runner system shall have a downrange control panel. 
1. Downrange control panel shall: 

a. Operate on a 208-240 volt single phase 20 amp service. 
b. Be UL Listed. 
c. Have pre-terminated connectors for quick installation and servicing. 
d. Receive commands via Ethernet. 

O. Runner system shall use proximity sensors to reset trolley position and compensate for 
any drift. 

P. Runner system shall require no more than 2 ft. 2 in. in addition to the nominal track 
length for installation space. 

Q. Maximum trolley movement shall be the nominal length of the track minus the length of 
both buffers and an additional 3 ft. 2 in., i.e. Nominal track length - (buffer length + 
buffer length + 3 ft. 2 in.). 
1. 1 ft. buffer shall be required for nominal track lengths from 15 ft. to 29 ft. 
2. 2 ft. buffer shall be required for nominal track lengths from 30 ft. to 101 ft. 
3. 4 ft. buffer shall be required for nominal track lengths from 102 ft. to 201 ft. 

R. Runner system shall use 1/8 in. x 7 in. x 19 in. galvanized steel cable for trolley 
movement, which can be installed and tensioned using standard hand tools. 

S. All electronics shall be a minimum of IP54 rated for either indoor or outdoor use without 
modification. 

T. Wiring shall be protected by metal-lined wide-temperature flexible conduit. 

U. Mounting:  Inverted mounting from channel strut. 

V. Provide the following Control Systems: 
1. Standalone Wireless Controls 

a. Web-based graphical user interface for use with network-connected 
smartphones, tablets, and computers. 

b. Independent trolley control. 
c. 3 speed controls (reprogrammable). 
d. Dynamic positioning (click and drag). 
e. Real-time speed, position, and status feedback. 
f. Delay function for standalone training. 
g. Continuous mode function. 
h. Status, settings, and configurations. 
i. Error reports. 
j. System reset function. 
k. Built-in user manual. 

2. Master Control 
a. Compatible with all Master Control functions and features. 
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b. Requires server panel with Communications Bridge. Provide server panel
as part of this contract.

c. Includes standalone wireless controls.
3. Smart Range

a. Compatible with all Smart Range functions and features.
b. Requires server panel with Communications Bridge. Provide server panel

as part of this contract.
c. Includes standalone wireless controls.

2.8 “RUNNING MAN” TARGET SYSTEM 

A. Basis of Design Manufacturer:
1. Action Target; 3411 South Mountain Parkway, Provo, UT 84606; Tel: 801-705-

9149; www.actiontarget.com ; Contact:  Chris Hart, chrish@actiontarget.com .
2. Or approved equal.

B. Basis of Design Product: “Power 90” by Action Target, or approved equal.

C. The actuator shall hold a cardboard target, or a plastic target, or a foam backer.

D. Actuator shall have two positions: face and edge.

E. Actuator shall be capable of turning a complete 90 degrees.
1. Turning speeds in both directions shall be field adjustable with a screwdriver and

wrench.

F. Actuators shall be capable of independent or synchronized operation.

G. The actuator shall be outdoor rated down to 0 degrees Fahrenheit (-17.8 degrees
Celsius) and shall function in rain and wind.

H. When actuating (e.g. turning target from face to edge), actuator airflow shall be no
more than 4.9 cubic inches (80 milliliters) per actuation or .47 cubic feet (13.4 liters) per
minute for typical usage.

I. Air pressure shall be no more than 40 psi minimum and 80 psi maximum.

J. Air supply shall be dry and filtered to ensure low temperature performance and long
valve life.

K. All air connections shall be flexible air tubing with quick-connect, push-in air fittings.
1. Tools shall not be required to make air connections between actuators.

L. Power requirements shall be 12V DC 200MA continuous per actuator.

M. The actuator shall be totally field repairable such that a complete field rebuild operation
may be accomplished using standard hand tools, such as a socket wrench,
screwdriver, and span-ring pliers.
1. The actuator shall not require the use of power tools such as impact wrenches

(both air and electric) and electric drills.
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N. Actuators shall be controlled by a Smart Range computer or a Smart Range wireless 
tablet. 
1. The actuator shall connect to a computer to allow multiple units to operate in a 

pre-programmed scenario. 

O. Actuator body shall be constructed of solid steel plate with a “hot dip” galvanized 
coating for long-term exposure to harsh weather conditions. 

P. All inner parts (hoses, piston, valves and access ports) shall be covered by a 
removable “zinc-electroplated” steel housing to protect all components from harsh 
weather conditions. 

Q. The mechanism shall be protected from splatter at all angles and shall inherently 
protect tubing and control wires running inside. Actuator shall provide standard ¾” 
conduit interface from the bottom or rear of unit. 

R. Actuator shall not utilize ball bearings or any ferrous bearing surfaces in any part of its 
mechanism. Rather, any bearings shall employ permanently lubricated thrust surfaces 
able to accommodate reliable operation under a variety of loads and radial 
displacements. 

S. Pistons shall be linear for a low-cost, simple, and reliable operation. 

T. Valves shall be easily accessible for field maintenance and repair. 

U. Actuator shall be completely self-standing and self-contained. 

V. Mounting:  Ground-mount behind a protective knee-wall. 

W. Operation shall include:   
1. A push-button controlled wireless interface with the ability to run pre-programmed 

scenarios. 
2. A mechanical toggle switch. 

2.9 GENERAL FINISH REQUIREMENTS 

A. Finish metal fabrications after assembly. 

B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend 
into surrounding surface. 

2.10 STEEL AND IRON FINISHES 

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M 
for steel and iron hardware and with ASTM A123/A123M for other steel and iron 
products. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Install each fabrication and assembly per manufacturer’s written instructions.

B. Fastening to In-Place Construction: Provide anchorage devices and fasteners where
metal fabrications are required to be fastened to in-place construction. Provide
threaded fasteners for use with concrete inserts and through bolts.

C. Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with
grout, concrete, masonry, wood, or dissimilar metals with the following:

1. Cast Aluminum: Heavy coat of bituminous paint.
2. Extruded Aluminum: Two coats of clear lacquer.

3.2 INSTALLATION OF MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Install framing and supports to comply with requirements of items being
supported, including manufacturers' written instructions and requirements indicated on
Shop Drawings.

B. Anchor steel supports on solid concrete. Secure supports with anchor bolts embedded
in concrete.

3.3 REPAIRS 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and
repair galvanizing to comply with ASTM A780/A780M.

END OF SECTION 116723 
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SECTION 22 05 18 

ESCUTCHEONS FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Escutcheons. 
2. Floor plates. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. BrassCraft Manufacturing Co.; a Masco company. 
2. Dearborn Brass. 
3. Mid-America Fittings, Inc. 

2.2 ESCUTCHEONS 

A. One-Piece, Steel Type: With polished brass finish and setscrew fastener. 

B. Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed and 
exposed-rivet hinge; and spring-clip fasteners. 

2.3 FLOOR PLATES 

A. Split Floor Plates: Cast brass with concealed hinge. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors. 

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated 
piping and with OD that completely covers opening. 

1. Escutcheons for New Piping and Relocated Existing Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern. 
b. Chrome-Plated Piping: One-piece cast brass with polished, chrome-plated 

finish. 
c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece 

steel with polished, chrome-plated finish. 

C. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and 
with OD that completely covers opening. 

1. New Piping: Split floor plate. 
2. Existing Piping: Split floor plate. 

3.2 FIELD QUALITY CONTROL 

A. Using new materials, replace broken and damaged escutcheons and floor plates. 

END OF SECTION 22 05 18 
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SECTION 22 05 23.12 

BALL VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Brass ball valves. 
2. Bronze ball valves. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of valve. 

1. Certification that products comply with NSF 61 and NSF 372. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Source Limitations for Valves: Obtain each type of valve from single source from single 
manufacturer. 

B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 
2. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design 

criteria. 
3. ASME B16.18 for solder-joint connections. 
4. ASME B31.9 for building services piping valves. 

C. NSF Compliance: NSF 61 and NSF 372 for valve materials for potable-water service. 

D. 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. 

E. Valve Pressure-Temperature Ratings: Not less than indicated and as required for 
system pressures and temperatures. 

F. Valve Sizes: Same as upstream piping unless otherwise indicated. 

G. Valves in Insulated Piping: 
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1. Include 2-inch stem extensions.
2. Extended operating handles of nonthermal-conductive material and protective

sleeves that allow operation of valves without breaking vapor seals or disturbing
insulation.

3. Memory stops that are fully adjustable after insulation is applied.

2.2 BRASS BALL VALVES 

A. Brass Ball Valves, One-Piece:
1. Description:

a. Standard: MSS SP-110.
b. CWP Rating: 400 psig.
c. Body Design: One piece.
d. Body Material: Forged brass or bronze.
e. Ends: Threaded and soldered.
f. Seats: PTFE.
g. Stem: Brass or stainless steel.
h. Ball: Chrome-plated brass or stainless steel.
i. Port: Reduced.

B. Brass Ball Valves, Two-Piece with Full Port and Brass Trim, Threaded or Soldered
Ends:
1. Description:

a. Standard: MSS SP-110 or MSS SP-145.
b. CWP Rating: 600 psig.
c. Body Design: Two piece.
d. Body Material: Forged brass.
e. Ends: Threaded and soldered.
f. Seats: PTFE.
g. Stem: Brass.
h. Ball: Chrome-plated brass.
i. Port: Full.

2.3 BRONZE BALL VALVES 

A. Bronze Ball Valves, One-Piece:
1. Description:

a. Standard: MSS SP-110.
b. CWP Rating: 400 psig.
c. Body Design: One piece.
d. Body Material: Bronze.
e. Ends: Threaded.
f. Seats: PTFE.
g. Stem: Bronze.
h. Ball: Chrome-plated brass.
i. Port: Reduced.
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B. Bronze Ball Valves, Two-Piece with Full Port, and Bronze or Brass Trim, Threaded or 
Soldered Ends: 
1. Description: 

a. Standard: MSS SP-110 or MSS-145. 
b. CWP Rating: 600 psig. 
c. Body Design: Two piece. 
d. Body Material: Bronze. 
e. Ends: Threaded and soldered. 
f. Seats: PTFE. 
g. Stem: Bronze or brass. 
h. Ball: Chrome-plated brass. 
i. Port: Full. 

PART 3 - EXECUTION 

3.1 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 
service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

3.2 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valves with specified CWP ratings are unavailable, the same types of valves with 
higher CWP ratings may be substituted. 

B. Select valves with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-
joint valve-end option is indicated in valve schedules below. 

2. For Steel Piping, NPS 2 and Smaller: Threaded ends. 

3.3 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Brass ball valve, one piece. Provide with threaded or solder-joint ends. 
2. Bronze ball valve, one piece with bronze trim. Provide with threaded or solder-

joint ends. 

END OF SECTION 22 05 23.12 
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SECTION 22 07 19  

PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic cold-water piping. 
2. Domestic hot-water piping. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include thermal conductivity, water-vapor 
permeance thickness, and jackets (both factory and field applied if any). 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities having 
jurisdiction indicating, interpreting, and certifying test results for compliance of 
insulation materials, sealers, attachments, cements, and jackets, with requirements 
indicated. Include dates of tests and test methods employed. 

C. Field quality-control reports. 

1.5 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. Surface-Burning Characteristics: For insulation and related materials, as determined by 
testing identical products in accordance with ASTM E84 by a testing agency 
acceptable to authorities having jurisdiction. Factory label insulation and jacket 
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materials and adhesive, mastic, tapes, and cement material containers, with 
appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less and smoke-
developed index of 150 or less. 

C. Comply with the following applicable standards and other requirements specified for 
miscellaneous components: 

1. Supply and Drain Protective Shielding Guards: ICC A117.1. 

1.6 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. 

1.7 COORDINATION 

A. Coordinate clearance requirements with piping Installer for piping insulation 
application. Before preparing piping Shop Drawings, establish and maintain clearance 
requirements for installation of insulation and field-applied jackets and finishes and for 
space required for maintenance. 

B. Coordinate installation and testing of heat tracing. 

1.8 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 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping 
Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and 
"Outdoor, Underground Piping Insulation Schedule" articles for where insulating 
materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 
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C. Products that come into contact with stainless steel shall have a leachable chloride
content of less than 50 ppm when tested in accordance with ASTM C871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
in accordance with ASTM C795.

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the
manufacturing process.

F. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed,
rigid, hermetically sealed cells. Comply with ASTM C552.

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. Pittsburgh Corning Corporation.
b. Johns Manville; a Berkshire Hathaway company.

c. Knauf Insulation.

d. Owens Corning.

2. Preformed Pipe Insulation: Type II, Class 1, without jacket.

3. Preformed Pipe Insulation: Type II, Class 2, with factory-applied ASJ jacket.
4. Factory fabricate shapes in accordance with ASTM C450 and ASTM C585.
5. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"

Article.

G. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with
ASTM C534/C534M, Type I for tubular materials.

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. Aeroflex USA, Inc.
b. Armacell LLC.
c. K-Flex USA.

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing
no flammable solvents, with a service temperature range of minus 100 to plus 200
deg F.

C. Flexible Elastomeric Adhesive: Solvent-based adhesive.
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1. Flame-spread index shall be 25 or less and smoke-developed index shall be 50 
or less as tested in accordance with ASTM E84. 

2. Wet Flash Point: Below 0 deg F. 
3. Service Temperature Range: 40 to 200 deg F. 
4. Color:  Black. 

D. PVC Jacket Adhesive: Compatible with PVC jacket. 

2.3 LAGGING ADHESIVES 

A. Adhesives shall comply with MIL-A-3316C, Class I, Grade A, and shall be compatible 
with insulation materials, jackets, and substrates. 
1. Fire-resistant, water-based lagging adhesive and coating for use indoors to 

adhere fire-resistant lagging cloths over pipe insulation. 
2. Service Temperature Range:  20 to plus 180 deg F. 
3. Color: White. 

2.4 SEALANTS 

A. Materials shall be as recommended by the insulation manufacturer and shall be 
compatible with insulation materials, jackets, and substrates. 

B. Joint Sealants: 
1. Permanently flexible, elastomeric sealant. 
2. Service Temperature Range:  Minus 58 to plus 176 deg F. 
3. Color: White or gray. 

C. PVC Jacket Flashing Sealants: 
1. Fire- and water-resistant, flexible, elastomeric sealant. 
2. Service Temperature Range: Minus 40 to plus 250 deg F. 
3. Color: White. 

2.5 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications. 
When factory-applied jackets are indicated, comply with the following: 

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; 
complying with ASTM C1136, Type I. 

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive 
covered by a removable protective strip; complying with ASTM C1136, Type I. 

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 
complying with ASTM C1136, Type II. 

2.6 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C1136, Type I, unless otherwise 
indicated. 
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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: As recommended by jacket material manufacturer. 
2. Color:  White. 
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field 

fabricate. 

a. 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. 

2.7 TAPES 

A. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic 
adhesive; suitable for indoor and outdoor applications. 
1. Width: 2 inches. 
2. Thickness: 6 mils. 
3. Adhesion: 64 ounces force/inch in width. 
4. Elongation: 500 percent. 
5. Tensile Strength: 18 lbf/inch in width. 

2.8 SECUREMENTS 

A. Bands: 
1. Stainless Steel: ASTM A240/A240M, Type 304; 0.015 inch thick, 1/2 inch wide 

with wing seal. 

2.9 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. 

B. Protective Shielding Piping Enclosures: 
1. Description: Manufactured plastic enclosure for covering plumbing fixture hot- 

and cold-water supplies and trap and drain piping. Comply with ADA 
requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 
tolerances and other conditions affecting performance of insulation application. 
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1. Verify that systems to be insulated have been tested and are free of defects. 
2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean and dry surfaces to receive insulation. Remove materials that will adversely 
affect insulation application. 

B. Clean and prepare surfaces to be insulated.  

C. Mix insulating cements with clean potable water; if insulating cements are to be in 
contact with stainless steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 
surfaces; free of voids throughout the length of piping, including fittings, valves, and 
specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and of 
thicknesses required for each item of 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 storage, application, and finishing. Replace 
insulation materials that get wet. 

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. 
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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 attached to structure with vapor-barrier mastic.

3. Install insert materials and 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-wide strips, of same material as insulation

jacket. Secure strips with adhesive and outward-clinching staples along both
edges of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. 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 4 inches
o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, in accordance with insulation material
manufacturer's written instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to pipe flanges and fittings.

M. Cut insulation in a manner to avoid compressing insulation more than 25 percent of its
nominal thickness.

N. Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

O. Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and
seal patches in similar fashion to butt joints.

P. For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Cleanouts.
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3.4 PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire
Rated): Install insulation continuously through walls and partitions.

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for
firestopping and fire-resistive joint sealers.

C. Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

3.5 GENERAL 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 Fittings, Valves, Strainers, Flanges, Mechanical Couplings,
and Unions:

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings,
unions, and other specialties with continuous thermal and vapor-retarder integrity
unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation made from same material
and density as that of adjacent pipe insulation. 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.

3. Insulate tee fittings with preformed fitting insulation of same material and
thickness as that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

4. Insulate valves using preformed fitting insulation of same material, density, and
thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by not
less than 2 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.

5. 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.

C. Install removable insulation covers at locations indicated. Installation shall conform to
the following:
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1. Make removable flange and union insulation from sectional pipe insulation of
same thickness as that on adjoining pipe. Install same insulation jacket as that of
adjoining pipe insulation.

2. When flange and union covers are made from sectional pipe insulation, extend
insulation from flanges or union at least 2 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.

3.6 INSTALLATION OF CELLULAR-GLASS INSULATION 

A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands, and tighten bands
without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and
protrusions with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient services, secure
laps with outward-clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below-ambient services, do not
staple longitudinal tabs. Instead, secure tabs with additional adhesive, as
recommended by insulation material manufacturer, and seal with vapor-barrier
mastic and flashing sealant.

B. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as that of straight segments of pipe
insulation when available. Secure according to manufacturer's written
instructions.

2. When preformed sections of insulation are not available, install mitered sections
of cellular-glass insulation. Secure insulation materials with wire or bands.

C. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve body.
2. Arrange insulation to permit access to packing and to allow valve operation

without disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.

3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Fittings and Elbows:

1. Install mitered sections of pipe insulation.
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2. Secure insulation materials and seal seams with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

C. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as that of pipe 
insulation when available. 

2. When preformed valve covers are not available, install cut sections of pipe and 
sheet insulation to valve body. Arrange insulation to permit access to packing 
and to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
4. Secure insulation to valves and specialties, and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of 
air to surface being insulated. 

3.8 FIELD-APPLIED JACKET INSTALLATION 

A. Where metal jackets are indicated, install with 2-inch 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 o.c. and at end joints. 

3.9 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with 
paint system identified below. 

1. Flat Acrylic Finish:  Two finish coats over a primer that is compatible with jacket 
material and finish coat paint. Add fungicidal agent to render fabric mildew proof. 

a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats 
of insulation manufacturer's recommended protective coating. 

C. Color: Final color as selected by Architect. Vary first and second coats to allow visual 
inspection of the completed Work. 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: Inspect pipe, fittings, strainers, and valves, randomly selected 
by Architect, by removing field-applied jacket and insulation in layers in reverse order 
of their installation. Extent of inspection shall be limited to two locations of straight pipe 
and two locations of threaded valves for each pipe service defined in the "Piping 
Insulation Schedule, General" Article. 
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C. All insulation applications will be considered defective if they do not pass tests and
inspections.

D. Prepare test and inspection reports.

3.11 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are
identified for each piping system and pipe size range. If more than one material is listed
for a piping system, selection from materials listed is Contractor's option.

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the
following:

1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.12 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water:

1. NPS 1 and Smaller: Insulation shall be one of the following:

a. Cellular Glass:  1-1/2 inches thick.
b. Flexible Elastomeric:  3/4 inch Insert dimension thick.

B. Domestic Hot Water:

1. NPS 1-1/4 and Smaller: Insulation shall be one of the following:

a. Cellular Glass:  1-1/2 inches thick.
b. Flexible Elastomeric:  1-1/2 inch thick.

C. Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for
Plumbing Fixtures for People with Disabilities:

1. All Pipe Sizes: Insulation shall be the following:

a. Flexible Elastomeric:  3/4 inch thick.

3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.

C. Piping, Concealed:
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1. None.

D. Piping, Exposed:
1. PVC: 20 mils thick.

END OF SECTION 22 07 19 
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SECTION 22 11 16 

DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:

1. Copper tube and fittings.
2. PVC pipe and fittings.
3. Piping joining materials.

1.2 ACTION SUBMITTALS 

A. Product Data: For transition fittings and dielectric fittings.

1.3 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, NSF 61, and NSF
372. Include marking "NSF-PW" on piping.

1.4 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L and ASTM B 88, Type M water tube, drawn
temper.

B. Soft Copper Tube:  ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed
temper.

1.5 PVC PIPE AND FITTINGS 

A. PVC Pipe: ASTM D 1785, Schedule 40 and Schedule 80.

B. PVC Socket Fittings: ASTM D 2466 for Schedule 40 and ASTM D 2467 for 
Schedule 80.
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1.6 PIPING JOINING MATERIALS 

A. Solder Filler Metals: ASTM B 32, lead-free alloys.

B. Flux: ASTM B 813, water flushable.

C. Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys for
general-duty brazing unless otherwise indicated.

D. Solvent Cements for Joining PVC Piping: ASTM D 2564. Include primer according to
ASTM F 656.

PART 2 - EXECUTION 

2.1 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 shutoff valve immediately upstream of each dielectric fitting.

C. Install domestic water piping level with 0.25 percent slope downward toward drain
without pitch and plumb.

D. Rough-in domestic water piping for water-meter installation according to utility
company's requirements.

E. Install piping concealed from view and protected from physical contact by building
occupants unless otherwise indicated and except in equipment rooms and service
areas.

F. 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.

G. Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal, and coordinate with other services occupying that space.

H. Install piping to permit valve servicing.

I. 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.

J. Install piping free of sags and bends.

K. Install fittings for changes in direction and branch connections.
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L. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing
Piping."

2.2 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.

C. 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."

D. Joint Construction for Solvent-Cemented Plastic Piping: 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. PVC Piping: Join according to ASTM D 2855.

2.3 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.

2.4 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 of chlorine. Isolate with valves and allow to stand for 24 hours.
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2) Fill system or part thereof with water/chlorine solution with at least 
200 ppm 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. Prepare and submit reports of purging and disinfecting activities. Include copies of 
water-sample approvals from authorities having jurisdiction. 

C. Clean interior of domestic water piping system. Remove dirt and debris as work 
progresses. 

2.5 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. Aboveground domestic water piping, NPS 2 and smaller, shall be one of the following: 
1. Hard copper tube, ASTM B 88, Type L ASTM B 88, Type M; wrought-copper, 

solder-joint fittings; and soldered joints. 

2. PVC, Schedule 40 Schedule 80; socket fittings; and solvent-cemented joints. 

END OF SECTION 22 11 16 
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SECTION 22 13 16 

SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:

1. Hub-and-spigot, cast-iron soil pipe and fittings.
2. Copper tube and fittings.
3. Specialty pipe fittings.

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product.

PART 2 - PRODUCTS 

2.1 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.

2.2 PIPING MATERIALS 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency.

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.

2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 74, Service class(es).

B. Gaskets: ASTM C 564, rubber.

C. Caulking Materials: ASTM B 29, pure lead and oakum or hemp fiber.
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2.4 COPPER TUBE AND FITTINGS 

A. Copper Type DWV Tube: ASTM B 306, drainage tube, drawn temper.

B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought
copper, solder-joint fittings.

C. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.

2.5 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. Cellular-Core PVC Pipe: ASTM F 891, Schedule 40.

D. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent
patterns and to fit Schedule 40 pipe.

E. Adhesive Primer: ASTM F 656.

F. Solvent Cement: ASTM D 2564.

2.6 ENCASEMENT FOR UNDERGROUND METAL PIPING 

A. Standard: ASTM A 674 or AWWA C105/A 21.5.

B. Material:  Linear low-density polyethylene film of 0.008-inch minimum thickness.

C. Form:  Sheet or tube.

D. Color:  Black or natural.

PART 3 - EXECUTION 

3.1 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.
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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.

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. 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 drain pipe.

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 and smaller; 2 percent downward in direction of flow for piping NPS 4 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.
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M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
1. Install encasement on underground piping according to ASTM A 674 or

AWWA C105/A 21.5.

N. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."

O. 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. 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."

P. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

Q. Install escutcheons for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for escutcheons specified in Section 22 05 18
"Escutcheons for Plumbing Piping."

3.2 JOINT CONSTRUCTION 

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast
Iron Soil Pipe and Fittings Handbook" for compression joints.

B. Join copper tube and fittings with soldered joints according to ASTM B 828. Use
ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

3.3 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.
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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.

D. Where installing piping adjacent to equipment, allow space for service and
maintenance of equipment.

E. Make connections according to the following unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final
connection to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at
final connection to each piece of equipment.

3.4 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.
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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.

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.

3.5 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. Repair damage to adjacent materials caused by waste and vent piping installation.

3.6 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise
indicated.

B. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Copper Type DWV tube, copper drainage fittings, and soldered joints.

C. Aboveground, vent piping NPS 4 and smaller shall be any of the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
2. Copper Type DWV tube, copper drainage fittings, and soldered joints.

D. Underground, soil, waste, and vent piping NPS 4 and smaller shall be any of the
following:

1. Service class, cast-iron soil piping; gaskets; and gasketed joints.
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2. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

END OF SECTION 22 13 16 
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SECTION 22 13 19 

SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Cleanouts. 
2. Miscellaneous sanitary drainage piping specialties. 

1.2 DEFINITIONS 

A. PVC: Polyvinyl chloride. 

PART 2 - PRODUCTS 

2.1 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. 

2.2 CLEANOUTS 

A. Cast-Iron Exposed Cleanouts: 
1. Standard:  ASME A112.36.2M for cast iron for cleanout test tee. 
2. Size: Same as connected drainage piping 
3. Body Material:  Hub-and-spigot, cast-iron soil pipe T-branch as required to match 

connected piping. 
4. Closure:  Countersunk, cast-iron plug. 
5. Closure Plug Size: Same as or not more than one size smaller than cleanout 

size. 

B. Cast-Iron Exposed Floor Cleanouts: 
1. Size: Same as connected branch. 
2. Type:  Adjustable housing Threaded, adjustable housing. 
3. Body or Ferrule:  Cast iron. 
4. Clamping Device:  Not required. 
5. Outlet Connection: Threaded. 
6. Closure:  Brass plug with straight threads and gasket Cast-iron plug. 
7. Adjustable Housing Material:  Cast iron with setscrews or other device. 
8. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy. 
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9. Frame and Cover Shape:  Round.
10. Top Loading Classification:  Light Duty.
11. Riser: ASTM A74, Service class, cast-iron drainage pipe fitting and riser to

cleanout.

C. Cast-Iron Wall Cleanouts:

1. Standard: ASME A112.36.2M. Include wall access.
2. Size: Same as connected drainage piping.
3. Body:  Hubless, cast-iron soil pipe test tee as required to match connected

piping.
4. 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.

5. Wall Access: Round, deep, chrome-plated bronze cover plate with screw.
6. Wall Access:  Round, wall-installation frame and cover.

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. 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. Use NPS 4 for larger drainage piping
unless larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet

for larger piping.
4. Locate at base of each vertical soil and waste stack.

B. For floor cleanouts for piping below floors, install cleanout deck plates with top flush
with finished floor.

C. For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.

3.2 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.

B. Install piping adjacent to equipment to allow service and maintenance.
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3.3 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 22 13 19 
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SECTION 22 42 13.13 

COMMERCIAL WATER CLOSETS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Water closets. 
2. Toilet seats. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 FLOOR-MOUNTED, BOTTOM-OUTLET WATER CLOSETS 

A. Water Closets: Floor mounted, bottom outlet, close-coupled flushometer tank. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. American Standard. 
b. Kohler Co. 
c. Sloan Valve Company. 

2. Bowl: 

a. Standards: ASME A112.19.2/CSA B45.1 and ASSE/ASME 1037/CSA 
B125.37. 

b. Material: Vitreous china. 
c. Type: Siphon jet. 
d. Style: Pressure assisted. 
e. Height:  Handicapped/elderly, complying with ICC/ANSI A117.1. 
f. Rim Contour: Elongated. 
g. Water Consumption: Maximum 1.1 gal per flush. 
h. Color:  White. 

3. Bowl-to-Drain Connecting Fitting: ASME A112.4.3. 
4. Flushometer Tank: Pressure assisted. 
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2.2 TOILET SEATS 

A. Toilet Seats: 

1. Manufacturers: Subject to compliance with requirements, provide products by 
one of the following: 

a. Bemis Manufacturing Company. 
b. Kohler Co. 
c. TOTO USA, INC. 
d. Zurn Industries, LLC. 

2. Standard: IAPMO/ANSI Z124.5. 
3. Material: Plastic. 
4. Type:  Commercial (Heavy duty). 
5. Shape:  Elongated rim, open front. 
6. Hinge:  Check. 
7. Hinge Material: Noncorroding metal. 
8. Seat Cover:  Not required. 
9. Color:  White. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Water-Closet Installation: 

1. Install level and plumb according to roughing-in drawings. 
2. Install floor-mounted water closets on bowl-to-drain connecting fitting 

attachments to piping or building substrate. 
3. Install accessible, wall-mounted water closets at mounting height for 

handicapped/elderly, according to ICC/ANSI A117.1. 

B. Install toilet seats on water closets. 

C. Wall Flange and Escutcheon Installation: 

1. Install wall flanges or escutcheons at piping wall penetrations in exposed, 
finished locations and within cabinets and millwork. 

2. Install deep-pattern escutcheons if required to conceal protruding fittings. 
3. Comply with escutcheon requirements specified in Section 220518 "Escutcheons 

for Plumbing Piping." 

D. Joint Sealing: 

1. Seal joints between water closets and walls and floors using sanitary-type, one-
part, mildew-resistant silicone sealant. 

2. Match sealant color to water-closet color. 
3. Comply with sealant requirements specified in Section 079200 "Joint Sealants." 
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3.2 CONNECTIONS 

A. Connect water closets with water supplies and soil, waste, and vent piping. Use size 
fittings required to match water closets. 

B. Comply with water piping requirements specified in Section 221116 "Domestic Water 
Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary 
Waste and Vent Piping." 

D. Where installing piping adjacent to water closets, allow space for service and 
maintenance. 

3.3 ADJUSTING 

A. Operate and adjust water closets and controls. Replace damaged and malfunctioning 
water closets, fittings, and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 

3.4 CLEANING AND PROTECTION 

A. Clean water closets and fittings with manufacturers' recommended cleaning methods 
and materials. 

B. Install protective covering for installed water closets and fittings. 

C. Do not allow use of water closets for temporary facilities unless approved in writing by 
Owner. 

END OF SECTION 22 42 13.13 
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SECTION 22 42 16.13 

COMMERCIAL LAVATORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Lavatories. 
2. Faucets. 
3. Supports. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 VITREOUS-CHINA, WALL-MOUNTED LAVATORIES 

A. Lavatory: Vitreous china, wall mounted, with back. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. American Standard. 
b. Kohler Co. 
c. Zurn Industries, LLC. 

2. Fixture: 

a. Standard: ASME A112.19.2/CSA B45.1. 
b. Type: For wall hanging. 
c. Nominal Size: Oval, 19 by 16 inches. 
d. Faucet-Hole Punching:  One hole. 
e. Faucet-Hole Location: Top. 
f. Color:  White. 
g. Mounting Material: Chair carrier. 

3. Support:  Type II, concealed-arm lavatory carrier. 
4. Lavatory Mounting Height:  Handicapped/elderly according to ICC A117.1. 
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2.2 SOLID-BRASS, MANUALLY OPERATED FAUCETS 

A. NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System
Components - Health Effects," for faucet materials that will be in contact with potable
water.

B. Lavatory Faucets: Manual-type, single-control mixing, commercial, solid-brass valve.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following: 

a. American Standard.
b. Delta Faucet Company.
c. T&S Brass and Bronze Works, Inc.

2. Standard: ASME A112.18.1/CSA B125.1.
3. General: Include hot- and cold-water indicators; coordinate faucet inlets with

supplies and fixture hole punchings; coordinate outlet with spout and fixture
receptor.

4. Body Type:  Centerset Single hole.
5. Body Material: Commercial, solid brass.
6. Finish:  Polished chrome plate.
7. Maximum Flow Rate:  0.5 gpm.
8. Maximum Flow:  0.25 gal. per metering cycle.
9. Mounting Type:  Deck, exposed.
10. Valve Handle(s):  Push button.
11. Spout:  Rigid type.
12. Spout Outlet:  Aerator.
13. Operation:  Compression, manual.
14. Drain:  Not part of faucet.

2.3 SUPPORTS 

A. Type II Lavatory Carrier:

1. Manufacturers: Subject to compliance with requirements, provide products by the
following: 

a. Jay R. Smith Mfg. Co.
b. WATTS.
c. Zurn Industries, LLC.

2. Standard: ASME A112.6.1M.

2.4 SUPPLY FITTINGS 

A. NSF Standard: Comply with NSF/ANSI 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:  

1. NPS 3/8. 
2. Chrome-plated, soft-copper flexible tube riser. 

2.5 WASTE FITTINGS 

A. Standard: ASME A112.18.2/CSA B125.2. 

B. Drain: Grid type with NPS 1-1/4 offset and straight tailpiece. 

C. Trap: 

1. Size:  NPS 1-1/2 by NPS 1-1/4. 
2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-

inch-thick brass tube to wall; and chrome-plated, brass or steel wall flange. 
3. Material: Stainless-steel, two-piece trap and swivel elbow with 0.012-inch-thick 

stainless-steel tube to wall; and stainless-steel wall flange. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to 
verify actual locations of piping connections before lavatory installation. 

B. Examine counters and walls for suitable conditions where lavatories will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install lavatories level and plumb according to roughing-in drawings. 

B. Install supports, affixed to building substrate, for wall-mounted lavatories. 

C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for 
people with disabilities or the elderly, according to ICC/ANSI A117.1. 
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D. 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 18 "Escutcheons for
Plumbing Piping."

E. Seal joints between lavatories and counters 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."

3.3 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 water piping requirements specified in Section 22 11 16 "Domestic Water
Piping."

C. Comply with soil and waste piping requirements specified in Section 22 13 16 "Sanitary
Waste and Vent Piping."

3.4 ADJUSTING 

A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning
lavatories, fittings, and controls.

B. Adjust water pressure at faucets to produce proper flow.

C. Install fresh batteries in battery-powered, electronic-sensor mechanisms.

3.5 CLEANING AND PROTECTION 

A. After completing installation of lavatories, inspect and repair damaged finishes.

B. Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning
methods and materials.

C. Provide protective covering for installed lavatories and fittings.

D. Do not allow use of lavatories for temporary facilities unless approved in writing by
Owner.

END OF SECTION 22 42 16.13 
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SECTION 23 05 53  

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Duct labels. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

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. Brady Corporation. 
b. Brimar Industries, Inc. 
c. Seton Identification Products. 

2. Material and Thickness:  Brass, 0.032-inch aluminum, 0.032-inch or anodized 
aluminum, 0.032-inch minimum thickness, and having predrilled or stamped 
holes for attachment hardware. 

3. Letter Color:  White. 
4. Background Color:  Black. 
5. Minimum Label Size: Length and width vary for required label content, but not 

less than 2-1/2 by 3/4 inch. 
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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-quarters 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. 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.

C. 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.

2.2 DUCT LABELS 

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. Brady Corporation.
2. Carlton Industries, LP.
3. Seton Identification Products.

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch thick, and having predrilled holes for attachment hardware.

C. Letter Color:  Black.

D. Background Color:  White.

E. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

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-
quarters 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.
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J. Duct Label Contents: Include identification of duct service using same designations or 
abbreviations as used on Drawings; also include duct size and an arrow indicating flow 
direction. 

1. Flow-Direction Arrows: Integral with duct system service lettering to 
accommodate both directions or as separate unit on each duct label to indicate 
flow direction. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, 
and encapsulants. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Coordinate installation of identifying devices with completion of covering and painting 
of surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

3.3 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.4 DUCT LABEL INSTALLATION 

A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following 
color codes:  

1. Blue: For cold-air supply ducts. 
2. Yellow: For hot-air supply ducts. 
3. Green: For exhaust-, outside-, relief-, return-, and mixed-air ducts. 

B. Locate labels near points where ducts enter into and exit from concealed spaces and 
at maximum intervals of 50 feet in each space where ducts are exposed or concealed 
by removable ceiling system. 

END OF SECTION 23 05 53 
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SECTION 23 31 13 

METAL DUCTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes:
1. Single-wall round ducts and fittings.
2. Sheet metal materials.
3. Sealants and gaskets.
4. Hangers and supports.

B. Related Sections:
1. Section 233300 "Air Duct Accessories" for dampers and flexible ducts.

C. Product Data: For each type of the following products:
1. Sealants and gaskets.

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports.

1.4 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with the
following:
1. AWS D9.1/D9.1M, "Sheet Metal Welding Code," for duct joint and seam welding.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems
and Equipment," and Section 7 - "Construction and System Startup."
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B. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6.4.4 - "HVAC System Construction and Insulation." 

C. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on 
Drawings are inside clear dimensions and do not include insulation or duct wall 
thickness. 

2.2 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on 
indicated static-pressure class unless otherwise indicated. 

1. Construct ducts of galvanized sheet steel unless otherwise indicated. 

B. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct 
Transverse Joints," for static-pressure class, applicable sealing requirements, materials 
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible." 

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged. 

C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct 
Longitudinal Seams," for static-pressure class, applicable sealing requirements, 
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible." 

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded 
longitudinal seams. 

2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with 
butt-welded longitudinal seams. 

2.3 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and 
duct construction methods unless otherwise indicated. Sheet metal materials shall be 
free of pitting, seam marks, roller marks, stains, discolorations, and other 
imperfections. 

B. Galvanized Sheet Steel: Comply with ASTM A653/A653M. 

1. Galvanized Coating Designation:  G60. 
2. Finishes for Surfaces Exposed to View: Mill phosphatized. 
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2.4 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for
sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum
smoke-developed index of 50 when tested in accordance with UL 723; certified by an
NRTL.

B. Water-Based Joint and Seam Sealant:

1. Application Method: Brush on.
2. Solids Content: Minimum 65 percent.
3. Shore A Hardness: Minimum 20.
4. Water resistant.
5. Mold and mildew resistant.
6. VOC: Maximum 75 g/L (less water).
7. Maximum Static-Pressure Class: 10 inch wg, positive and negative.
8. Service: Indoor or outdoor.
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare),

stainless steel, or aluminum sheets.

2.5 HANGERS AND SUPPORTS 

A. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and
Table 5-2, "Minimum Hanger Sizes for Round Duct."

B. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603.

C. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A492.

D. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and
bolts designed for duct hanger service; with an automatic-locking and clamping device.

E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws;
compatible with duct materials.

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
duct system. Indicated duct locations, configurations, and arrangements were used to
size ducts and calculate friction loss for air-handling equipment sizing and for other
design considerations. Install duct systems as indicated unless deviations to layout are
approved on Shop Drawings and coordination drawings.

B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" unless otherwise indicated.
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C. Install ducts in maximum practical lengths with fewest possible joints. 

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and 
for branch connections. 

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 
perpendicular to building lines. 

F. Install ducts close to walls, overhead construction, columns, and other structural and 
permanent enclosure elements of building. 

G. Install ducts with a minimum clearance of 1 inch. 

H. Route ducts to avoid passing through transformer vaults and electrical equipment 
rooms and enclosures. 

I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are 
exposed to view, cover the opening between the partition and duct or duct insulation 
with sheet metal flanges of same metal thickness as the duct. Overlap openings on 
four sides by at least 1-1/2 inches. 

J. Protect duct interiors from moisture, construction debris and dust, and other foreign 
materials both before and after installation. Comply with SMACNA's "IAQ Guidelines 
for Occupied Buildings Under Construction," Appendix G, "Duct Cleanliness for New 
Construction Guidelines." 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do 
not use two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. 
When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the 
exposed welds, and treat the welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in arrangement and fabrication of 
fittings, hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with these 
requirements. 

3.3 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in 
"Duct Schedule" Article in accordance with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible." 
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B. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

2. Outdoor, Supply-Air Ducts: Seal Class A. 
3. Outdoor, Exhaust Ducts: Seal Class C. 
4. Outdoor, Return-Air Ducts: Seal Class C. 
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and 

Lower: Seal Class B. 
6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch 

wg: Seal Class A. 
7. Unconditioned Space, Exhaust Ducts: Seal Class C. 
8. Unconditioned Space, Return-Air Ducts: Seal Class B. 
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: 

Seal Class C. 
10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch 

wg: Seal Class B. 
11. Conditioned Space, Exhaust Ducts: Seal Class B. 
12. Conditioned Space, Return-Air Ducts: Seal Class C. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Chapter 5, "Hangers and Supports." 

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel 
fasteners appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and 

completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate 

concretes or for slabs more than 4 inches thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches thick. 
5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal 
and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers 
and supports within 24 inches of each elbow and within 48 inches of each branch 
intersection. 

D. Hangers Exposed to View: Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with 
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a 
maximum intervals of 16 feet. 
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F. Install upper attachments to structures. Select and size upper attachments with pull-
out, tension, and shear capacities appropriate for supported loads and building 
materials where used. 

3.5 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with 
Section 233300 "Air Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 
branch, outlet and inlet, and terminal unit connections. 

3.6 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not 
have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-
steel primer.  

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness 

in accordance with "Description of Method 3 - NADCA Vacuum Test" in 
NADCA ACR, "Assessment, Cleaning and Restoration of HVAC Systems." 

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter 
media shall not exceed 0.75 mg/100 sq. cm. 

C. Duct system will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.8 STARTUP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and 
Balancing for HVAC." 

3.9 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as 
follows: 
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1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage 
class as indicated below. 

2. Underground Ducts: Concrete-encased, galvanized sheet steel. 

B. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

a. Pressure Class: Negative 1-inch wg. 
b. Minimum SMACNA Seal Class:  A if negative pressure, and A if positive 

pressure. 
c. SMACNA Leakage Class for Rectangular:  2. 
d. SMACNA Leakage Class for Round and Flat Oval: . 

C. Elbow Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Velocity 1000 fpm or Lower: 

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm: 

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 4-3, 
"Vanes and Vane Runners," and Figure 4-4, "Vane Support in 
Elbows." 

c. Velocity 1500 fpm or Higher: 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two 

vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 4-3, 
"Vanes and Vane Runners," and Figure 4-4, "Vane Support in 
Elbows." 

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible," Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Table 3-1, "Mitered Elbows." Elbows with less than 90-degree change of 
direction have proportionately fewer segments. 
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1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three 
segments for 90-degree elbow. 

2) Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four 
segments for 90-degree elbow. 

3) Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five 
segments for 90-degree elbow. 

4) Radius-to Diameter Ratio: 1.5. 

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated. 
c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam. 

END OF SECTION 23 31 13 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 467 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 

 

FINAL DESIGN HVAC POWER VENTILATORS 
MAY 10, 2019 23 34 23 - 1 

SECTION 23 34 23 

HVAC POWER VENTILATORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 
1. Ceiling-mounted ventilators. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for fans. 

2. Rated capacities, operating characteristics, and furnished specialties and 
accessories. 

3. Certified fan performance curves with system operating conditions indicated. 
4. Certified fan sound-power ratings. 
5. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
6. Material thickness and finishes, including color charts. 
7. Dampers, including housings, linkages, and operators. 
8. Prefabricated roof curbs. 
9. Fan speed controllers. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For HVAC power ventilators to include in normal and 
emergency operation, and maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Unusual Service Conditions 

1. Base fan-performance ratings on the following: 

a. Ambient Temperature:  95 deg F. 
b. Altitude:  1250 feet above sea level. 

2.2 CEILING-MOUNTED VENTILATORS 

 

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. Greenheck Fan Corporation. 
2. Loren Cook Company. 
3. PennBarry. 

B. Housing: Steel, lined with acoustical insulation. 

C. Fan Wheel: Centrifugal wheels directly mounted on motor shaft. Fan shrouds, motor, 
and fan wheel removable for service. 

D. Back-draft damper: Integral. 

E. Grille:  Painted aluminum, louvered grille with flange on intake and thumbscrew or 
spring retainer attachment to fan housing. 

F. Electrical Requirements: Junction box for electrical connection on housing and 
receptacle for motor plug-in. 

G. Accessories: 

1. Variable-Frequency Motor Controller: Solid-state control to reduce speed from 
100 to less than 50 percent. 

2. Manual Starter Switch: Single-pole rocker switch assembly with cover and pilot 
light. 

3. Time-Delay Switch: Assembly with single-pole rocker switch, timer, and cover 
plate. 

4. Motion Sensor: Motion detector with adjustable shutoff timer. 
5. Ceiling Radiation Damper: Fire-rated assembly with ceramic blanket, stainless 

steel springs, and fusible link. 
6. Filter: Washable aluminum to fit between fan and grille. 
7. Isolation: Rubber-in-shear vibration isolators. 
8. Manufacturer's standard roof jack or wall cap, and transition fittings. 
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2.3 MOTORS 

A. Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Section 230513 "Common Motor Requirements for
HVAC Equipment."

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven
load will not require motor to operate in service factor range above 1.0.

2.4 SOURCE QUALITY CONTROL 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by an NRTL, and marked for intended location and application.

B. AMCA Certification: Fans shall comply with AMCA 11 and bear the AMCA-Certified
Ratings Seal.

C. Fan Sound Ratings: Comply with AMCA 311, and label fans with the AMCA-Certified
Ratings Seal. Sound ratings shall comply with AMCA 301. The fans shall be tested
according to AMCA 300.

D. Fan Performance Ratings: Comply with AMCA 211 and label fans with AMCA-Certified
Rating Seal. The fans shall be tested for air performance - flow rate, fan pressure,
power, fan efficiency, air density, speed of rotation, and fan efficiency - according to
AMCA 210/ASHRAE 51.

E. Operating Limits: Classify according to AMCA 99.

F. UL Standards: Power ventilators shall comply with UL 705. Power ventilators for use
for restaurant kitchen exhaust shall also comply with UL 762.

PART 3 - EXECUTION 

3.1 INSTALLATION OF HVAC POWER VENTILATORS 

A. Install power ventilators level and plumb.

B. Ceiling Units: Suspend units from structure; use steel wire or metal straps.

C. Install units with clearances for service and maintenance.

D. Label units according to requirements specified in Section 230553 "Identification for
HVAC Piping and Equipment."

3.2 DUCTWORK CONNECTIONS 

A. Drawings indicate general arrangement of ducts and duct accessories. Make final duct
connections with flexible connectors.
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3.3 ELECTRICAL CONNECTIONS 

A. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables." 

B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, according 
to NFPA 70 and NECA 1. 

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in 
Section 260553 "Identification for Electrical Systems." 

2. Nameplate shall be laminated acrylic or melamine plastic signs with a black 
background and engraved white letters at least 1/2 inch high. 

3.4 CONTROL CONNECTIONS 

A. Install control and electrical power wiring to field-mounted control devices. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

C. Manufacturer's Field Service: Engage a factory-authorized service representative to 
test and inspect components, assemblies, and equipment installations, including 
connections. 

D. Perform tests and inspections. 

E. Tests and Inspections: 

1. Verify that shipping, blocking, and bracing are removed. 
2. Verify that unit is secure on mountings and supporting devices and that 

connections to ducts and electrical components are complete. Verify that proper 
thermal-overload protection is installed in motors, starters, and disconnect 
switches. 

3. Verify that there is adequate maintenance and access space. 
4. Verify that cleaning and adjusting are complete. 
5. Disconnect fan drive from motor, verify proper motor rotation direction, and verify 

fan wheel free rotation and smooth bearing operation. Reconnect fan drive 
system, align and adjust belts, and install belt guards. 

6. Adjust belt tension. 
7. Adjust damper linkages for proper damper operation. 
8. Verify lubrication for bearings and other moving parts. 
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9. Verify that manual and automatic volume control and fire and smoke dampers in 
connected ductwork systems are in fully open position. 

10. Disable automatic temperature-control operators, energize motor and adjust fan 
to indicated rpm, and measure and record motor voltage and amperage. 

11. Shut unit down and reconnect automatic temperature-control operators. 
12. Remove and replace malfunctioning units and retest as specified above. 

F. Test and adjust controls and safeties. Controls and equipment will be considered 
defective if they do not pass tests and inspections. 

G. Prepare test and inspection reports. 

3.6 DEMONSTRATION 

A.  Train Owner's maintenance personnel to adjust, operate, and maintain centrifugal 
fans. 

END OF SECTION 23 34 23 
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SECTION 23 34 39 

HIGH-VOLUME, LOW-SPEED FANS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes high-volume, low-speed fans. 

1.3 DEFINITIONS 

A. HVLS - High volume, low speed. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, furnished specialties, and accessories for each fan. 
2. Certified fan performance curves with system operating conditions indicated. 
3. Certified fan sound-power ratings. 
4. Motor ratings and electrical characteristics, plus motor and electrical accessories. 
5. Material thickness and finishes, including color charts. 
6. Fan speed controllers. 

 

B. Shop Drawings: 

1. Include plans, elevations, sections, and mounting details. 
2. Include details of equipment assemblies. Show dimensions, weights, loads, 

required clearances, method of field assembly, components, and location and 
size of each field connection. 

3. Include diagrams for power, signal, and control wiring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Floor plans and details, drawn to scale and coordinated with 
each other, using input from installers of the items involved. 
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B. Qualification Data: 

1. For Installer: Certificate from HVLS fan manufacturer certifying that Installer has 
successfully completed prerequisite training administered by manufacturer for 
proper installation of systems, including but not limited to, equipment, controls, 
and accessories indicated and furnished for installation. 

C. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For HVLS fans to include in emergency, operation, 
and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Provide certification that manufacturer complies with the 
requirements of the most recent edition of ISO 9001. 

B. Installer Qualifications: An entity that employs installers and supervisors who are 
trained and approved by HVLS fan manufacturer. 

1. Each employee shall be certified by manufacturer for proper installation of 
systems, including, but not limited to, equipment, controls, and accessories 
indicated and furnished for installation. 

2. Installer certification shall be valid and current for duration of Project. 
3. Retain copies of Installer certificates on-site and make available on request. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver and store products in a clean and dry place. 

B. Comply with manufacturer's written rigging and installation instructions for unloading 
and moving to final installed location. 

C. Handle products carefully to prevent damage, breaking, denting, and scoring. Do not 
install damaged products. 

D. Protect products from weather, dirt, dust, water, construction debris, and physical 
damage. 

1. Retain factory-applied coverings on equipment to protect finishes during 
construction and remove just prior to operating unit. 

2. Cover unit openings before installation to prevent dirt and dust from entering 
inside of units. If required to remove coverings during unit installation, reapply 
coverings over openings after unit installation and remove just prior to operating 
unit. 

E. Replace installed products damaged during construction. 
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1.9 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of fans 
that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: 

a. For Motor, Including Controls:  Five year(s) from date of Substantial 
Completion. 

b. For Parts, Including Blades and Hub:  Five year(s) from date of Substantial 
Completion. 

c. For Labor:  One year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

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. UL Compliance: Listed and labeled to UL 507. 

C. CSA Compliance: Listed and labeled to CSA C22.2, No. 113. 

D. Comply with NFPA 13 requirements for HVLS fans. 

E. AMCA Compliance: 

1. Test HVLS fans according to AMCA 230. 
2. Certify HVLS fan performance according to AMCA 211. 

F. Performance Data: Comply with ANSI 230 test procedure standard, based on five 
rating points: 20-, 40-, 60-, 80-, and 100-percent of maximum speed. Comply with 
AMCA 211 for publication of performance data. 

G. Delegated Design: Engage a qualified professional engineer, as defined in 
Section 014000 "Quality Requirements," to design HVLS ceiling fans. 

2.2 CAPACITIES AND CHARACTERISTICS 

A. Fan: 

1. Type: HVLS Selectable. 
2. Number of Fan Blades: 6. 
3. Fan Diameter: 6 feet. 

B. Motor: 
1. As scheduled. 
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2.3 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

1. Big Ass Fans. 
2. Hunter Fan Company; Industrial & Commercial Division. 
3. MacroAir. 

B. Source Limitations: Obtain HVLS fans from single source from single manufacturer. 

2.4 HIGH-VOLUME, LOW-SPEED FANS 

A. Description: Factory-assembled and -tested horizontal, non-ducted fan unit, consisting 
of large-diameter blade set, direct-drive electric motor, with variable-speed motor 
controller. 

1. Provide fan designed to circulate large air volume, vertically, at low velocity. 
2. Maximum Operating Temperature:  122deg F. 
3. Frame: 

a. Material:  Aluminum. 

1) Finish:  Anodized. 

4. Diameter: 6 feet. 
5. Blades: Airfoil type. 

a. Quantity: 6. 
b. Material:  Aluminum. 

1) Blade Finish:  Anodized. 

6. Motor: ODP. 
7. Wiring and Controls Enclosure: 

a. NEMA 250, Class 1. 
b. Material:  Aluminum. 

1) Enclosure Finish:  Anodized. 

c. Grounded. 

8. Controls: Provide wall-mounted digital controller. 

a. Provide variable speed motor controller. 

b. Controller shall be capable of controlling up to four HVLS fans per 
schedules. 

9. Standard Mounting Bracket: Steel beam/steel angle. 
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10. Mounting Bracket: Unistrut. 
11. Accessories: 

a. Mounting extension tube. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions for compliance with requirements for installation tolerances and 
other conditions affecting HVLS fan performance, maintenance, and operations. 

1. Fan locations indicated on Drawings are approximate. Determine exact locations 
before roughing-in for mounting, control, and electrical connections. 

B. Examine roughing-in for mounting location, anchor-bolt sizes, and locations, to verify 
actual locations for mounting connections before installation of fan. 

C. Examine areas for suitable conditions where fan will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION OF HIGH-VOLUME LOW-SPEED FANS 

A. Install fan according to manufacturer's published instructions. 

B. Comply with NECA 1 and NFPA 70. 

C. Comply with NFPA 13 for installation of HVLS fans and maximum allowable fan 
diameter. Center HVLS fans between four adjacent sprinklers. Minimum vertical 
clearance from HVLS fan to sprinkler deflector is 3 feet. 

D. Comply with NFPA 72 and interlock HVLS fans to shut down upon receiving an alarm 
from fire alarm system. 

E. Equipment Mounting: 

1. Anchor fan to building structure with manufacturer's recommended mounting 
bracket for installed condition. 

F. Install unit to permit access for maintenance. 

G. Install parts and accessories shipped loose. 

3.3 ELECTRICAL CONNECTIONS 

A. Connect wiring according to Section 260519 "Wires and Cables." 
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B. Ground equipment according to Section 260526 "Grounding and Bonding." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, according 
to NFPA 70 and NECA 1. 

D. Install nameplate for each electrical connection, indicating electrical equipment 
designation and circuit number feeding connection. 

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in 
Section 260553 "Identification for Electrical Systems." 

2. Nameplate shall be laminated acrylic or melamine plastic signs with a black 
background and engraved white letters at least 1/2 inch high. 

E. Install power wiring to field-mounted electrical devices, furnished by fan manufacturer, 
but not factory mounted. 

3.4 CONTROL CONNECTIONS 

A. Connect control wiring to field-mounted control devices. 

B. Connect control interlock wiring between HVLS fan and other equipment to provide a 
complete and functioning system. 

C. Connect control wiring between fan unit control interface and control system to provide 
remote control and monitoring. 

D. Install control devices furnished by manufacturer, but not factory mounted. 

E. Install control wiring to field-mounted control devices, furnished by fan manufacturer, 
but not factory mounted. 

F. Protect installed units from damage caused by other work. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency, Owner Engaged: Owner will engage a qualified testing agency to 
perform tests and inspections. 

B. Testing Agency, Contractor Engaged: Engage a qualified testing agency to perform 
tests and inspections. 

C. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Fan Operational Test: After electrical circuitry has been energized, start units to 
confirm proper motor rotation and unit operation. 

2. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 
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D. Fan or components will be considered defective if fan or components do not pass tests 
and inspections. 

E. Prepare and submit test and inspection reports. 

3.6 STARTUP SERVICE 

A.  Perform startup service. 

1. Complete installation and startup checks according to manufacturer's written 
instructions. 

2. Verify that fan is secure on mountings and supporting devices and that 
connections to electrical systems are complete. Verify that proper thermal-
overload protection is installed in motors, controllers and switches. 

3. Verify proper motor rotation direction and free fan rotation. 
4. Check bearing and gearbox lubrication. 
5. Verify proper fan rotation. Set rotation selector to blow vertically downward during 

heating season, and vertically upward during cooling season. 

3.7 ADJUSTING 

A. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for 
HVAC" for air-handling system testing, adjusting, and balancing. 

3.8 CLEANING 

A. Clean equipment externally; remove coatings applied for protection during shipping 
and storage, foreign material, and oily residue according to manufacturer's written 
instructions. Following manufacturer's cleaning procedures, and clean with 
manufacturer-recommended cleaning products. 

3.9 DEMONSTRATION 

A.  Train Owner's maintenance personnel to adjust, operate, and maintain HVLS fans. 

B. Video record the training sessions and provide electronic copy of video to Owner. 

END OF SECTION 23 34 39 
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SECTION 26 05 00 

GENERAL ELECTRICAL REQUIREMENTS 

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. 

B. All Specification Sections under Division 26.  

1.2 SUMMARY 

A. This Section includes: 
1. Definitions. 
2. Excavation. 
3. Coordination of work. 
4. Warranties. 
5. Field test. 

1.3 REFERENCES 

A. American National Standards Institute, Inc. (ANSI) Publications: 
1. C2 - National Electrical Safety Code. 

B. California Code of Regulations (CCR) Publications: 
1. Title 8, Industrial Relations.  
2. Title 19, State Fire Marshal Regulations. 
3. Title 24, Part 2, Energy Conservation Standards. 
4. Title 24, Part 3, CCR, 2004 California Electrical Code. 
5. Title 24, Part 9, CCR, 2001 California Fire Code. 

C. National Electrical Manufacturers Association (NEMA) Publication:  ICS6-93 
Enclosures for Industrial Controls and Systems. 

D. National Fire Protection Association (NFPA) Publications: 
1. 70 National Electrical Code  
2. 70B Recommended Practice for Electrical Equipment Maintenance. 
3. NFPA 101 Life Safety Code.  

E. State of California Public Utilities Commission (Cal. P.U.C.) Publications: 
1. G.O. 128 Rules for Construction of Underground Electrical Supply and 

Communications Systems. 
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1.4 DEFINITIONS 

A.  The following definitions apply to terms used in these standards. 

B. The words "work" or "electrical work" include products, labor, equipment, tools, 
appliances, transportation, and all related items directly or indirectly required to 
complete the specified and indicated electrical installation. 

C. The word "concealed" shall meant that the installation will not be visible when all 
permanent or removable elements of the construction are in place.  The word 
"exposed" shall mean that the installation is visible when all permanent or removable 
elements of the construction are in place.  

D. The word "code" shall mean any and all regulations and requirements of regulatory 
bodies, public and private, having jurisdiction over the work involved. 

E. The word "product" used in Division 26 means all material, equipment, machinery, 
and/or appliances directly or indirectly required to complete the specified and/or 
indicated electrical work. 

F. The words "standard product" shall mean a manufactured product, illustrated and/or 
described in catalogs or brochures, which is in general distribution prior to the date of 
issue of construction documents.  Products will generally be identified by means of a 
specific catalog number and manufacturer’s name. 

G. "Provide" means furnish, install, connect and test unless otherwise noted. 

H. The words "conduit" and "duct" are used interchangeably and have the same meaning. 

I. "UFER" Ground:  See Section 26 05 26, "Grounding and Bonding". 

1.5 DRAWINGS AND SPECIFICATIONS 

A. Electrical drawings are diagrammatic but shall be followed as closely as actual 
construction and work of the other sections shall permit.  Size and location of 
equipment is drawn to scale wherever possible. 

B. Drawings and specifications are for the assistance and guidance of the Contractor.  
Exact locations, distances, and levels will be governed by the site.  The Contractor 
shall make use of data in all the contract documents to verify information at the building 
site. 

C. In any case where there appears to be a conflict or ambiguity between that which is 
shown on the electrical drawings or in the electrical specifications and any other part of 
the Contract Documents, the Contractor shall notify and secure directions from the 
Engineer. 

D. Drawings and specifications are intended to complement each other.  Where a conflict 
or ambiguity exists between the requirements of the drawings and the specifications, 
request clarification.  Do not proceed with work without direction. 
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E. The Engineer shall interpret the drawings and the specifications.  The interpretation by 
the Engineer as to the true intent and meaning thereof and the quality, quantity, and 
sufficiency of the materials and workmanship furnished thereunder shall be accepted 
as final and conclusive. 

F. In the case of conflicts or ambiguities not clarified prior to the bidding deadline, use the 
most costly alternative (better quality, greater quantity, and larger size) in preparing the 
bid.  A clarification will be issued to the successful bidder as soon as feasible after the 
award and, if appropriate, a deductive change order will be issued. 

G. Where items are specified in the singular, this division shall provide the quantity as 
shown on drawings plus any spares or extras indicated on the drawings or in the 
specifications. 

H. Record Drawings: 
 

1. On one (1) set of contract drawings, kept at the site during construction, mark all 
work that is installed differently from that shown on plans, including revised 
circuitry, material or equipment.  Sufficient dimensions shall be provided to locate 
all materials installed beneath and outside the building including, but not limited 
to, underground conduits, cabling, ground rods, and stubouts. 

2. All changes or revisions to the contract drawings including, but not limited to, 
those indicate by amendment, change order, field order, written response to 
RFI/RFC or other contractual means shall be kept current as the work 
progresses and shall be incorporated onto the final record drawings. 

3. Accurately locate and dimension all underground and embedded conduit runs on 
the record drawings. 

4. The marked drawings shall be kept current as the work progresses and shall be 
available for inspection upon request.  At the close of construction, prepare a set 
of accurate reproducible record drawings and turn them over to the Engineer.  
The correct and completed record drawings are a prerequisite to final contract 
payment. 
a. As part of the reproducible record drawings, the Contractor shall produce 

full size reproducible drawings with the final panelboard schedules as 
modified during construction and final light fixture schedule as modified 
during construction. 

b. These drawings shall be on Engineering base sheets and numerically 
sequenced to follow the last "E" sheet. 

1.6 EXAMINATION OF SITE 

A. Examination of the building site shall be made by the Contractor.  The Contractor shall 
compare it with the drawings and specification to satisfy himself as to the conditions 
under which work is to be performed.  The Contractor shall, at such time, ascertain and 
check the locations of existing structures or equipment which may affect his work. 

1.7 EXCAVATION 
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A. Prior to starting excavation or trenching, the Contractor shall perform an underground 
Site Survey utilizing an electronic locator to verify the exact location of all existing 
underground utility piping, conduits and conductors.  The Contractor shall submit for 
approval a site survey report to the Engineer within five (5) working days after the 
survey is performed.  The Site Survey Report shall show the horizontal location for 
existing utilities and identify any possible conflicts between the new work and existing 
utilities. 

B. All existing utilities that are disturbed by the contractor shall be immediately repaired at 
no cost to the City. 

1.8 PERMITS, FEES AND INSPECTIONS 

A. Permits, fees, and inspections including all utility fees shall be arranged for and paid by 
the Contractor. 

B. The Contractor shall present to the Engineer properly signed certificates of the final 
inspection before work will be accepted. 

1.9 SUBMITTALS 

A. Submittal requirements for Division 26 shall be in accordance with Division 1 except as 
modified herein.  All time requirements shall be based on the notice to proceed date of 
the General Contract.  All materials and equipment furnished under Division 26 shall; 
be submitted to the Engineer for approval.  Such approval shall be in writing from the 
Engineer including that, which is exactly as specified.  Any materials or equipment 
installed without written approval shall be subject to immediate removal.  Approval of 
material or equipment shall in no way obviate compliance with the contract documents. 

B. Submittals shall be packaged separately for each system or major piece of equipment 
and reviewed by the Contractor for verification of compliance with the contract 
documents prior to submitting to the Engineer.  Separate, bound submittals shall be 
provided for each specification section to the Engineer.  Authorization to combine 
equipment or systems must be in writing from the Engineer.  All interfaces between 
specification sections shall be indicated in each submittal. 

C. All materials and equipment shall be new and shall bear the inspection label of the 
Underwriters Laboratories (UL) where applicable.  Materials and equipment shall be 
the latest standard product and shall be of the grade indicated by the trade names 
given. 

D. The work shown on the contract drawings is engineered and designed to 
accommodate the equipment described hereinafter in these specifications. 

E. Equipment submittals shall include manufacturer’s name, model, type, number, finish, 
size and capacity of the equipment at the given conditions.  This information shall be 
provided in bound submittals, each containing an index and all submittals.  Provide 
seven (7) copies of each submittal.  The title shall provide the project name, system 
identity, the specification number, and the Contractor’s name and address.  This 
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submittal shall be in addition to the shop drawings hereinafter specified.  Partial 
submittals of material submitted from time to time are not acceptable and may be 
returned without review. 

F. Submittals shall be reviewed by the Engineer for compliance with the contract 
documents.  Submittals found to be incomplete or not in compliance with the contract 
documents shall be returned for resubmittal.  The Engineer shall review the original 
submittal and one (1) resubmittal per section (if required).  The Contractor shall 
reimburse the Engineer for all subsequent submittal reviews. 

G. Shop drawings for service entrance equipment shall be submitted to and approved by 
the San Diego Gas and Electric Company metering shop prior to submittal to the 
Engineer. 

H. Equipment Layout Drawings: "Equipment Layout Drawings" shall be provided for each 
equipment room, yard or area containing equipment items furnished under Division 26.  
Layout drawings shall consist of a plan view of the room or area (to a ¼ inch =1’-0” 
minimum scale) showing projected outlines of all equipment, complete with dotted lines 
indicating all required clearances, including all clearances needed for removal or 
service.  Location of all conduit and pull boxes shall be indicated.  Drawings shall 
indicate any and all conflicts with other trades. 

I. All electrical submittals shall also be routed through and reviewed by the City of San 
Diego Facilities Division electrical crew.  All City comments will be prepared and 
forwarded within five (5) working days. 

1.10 SUBSTITUTIONS 

A. Equipment submitted for substitution must fit the space conditions shown on the 
drawings, leaving adequate room for maintenance around all equipment.  A minimum 
of 36 inches (or more if required by Code) must be maintained clear in front of all 
electrical panels, starters, gutters or other electrical apparatus.  Submit drawings 
showing the layout, size, and exact method of interconnection of conduit, wiring and 
controls, which shall conform to the manufacturer’s recommendations and these 
specifications.  The scale of these drawings shall be the scale of the contract drawings.  
The Contractor shall bear the excess costs, by any and all crafts, for fitting the 
equipment into the space and the system designated.  Where additional labor or 
material is required to permit equipment submitted for substitution to function in an 
approved manner, this shall be furnished and installed by the Contractor without 
additional cost to the Owner. 

B. No substitutions will be allowed for materials or equipment if three (3) or more 
manufacturers are indicated. 

C. An item submitted for substitution does not constitute an "equal" unless approval by the 
Engineer has been given in writing. 

D. Equipment submitted for substitution shall be approved in writing by the Engineer and 
shall be accompanied by the following: 
1.  
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2. A sample of each item submitted for substitution shall accompany the submittal if 
requested by the Engineer. 

3. A unit price quotation shall be provided with each item intended for substitution.  
This quote shall include a unit price for the specified item and a unit price for the 
intended substitute item.  The Contractor shall also provide a total (per item) of 
the differential payback to the City should the intended substitute item be 
approved as equivalent to that which is specified. 

4. The Contractor shall reimburse the City for the additional services required by the 
Engineer to review and process substitutions. 

E. Substitutions shall be approved in writing by the Engineer.  The determination of the 
Engineer shall be final. 

1.11 WARRANTY 

A. Warranty requirements for Division 26 shall be in accordance with Division 1 except as 
modified herein. 

B. All materials and equipment provided shall be warranted for a minimum period of one 
(1)-year from the official date of completion.  In addition, provide two (2)-year extended 
warranty, for a total of three (3)-years, for the following items: 
1. Service Entrance and Metering Equipment. 
2. Circuit Breakers. 

C. Refer to Section 26 56 68, “Sports Lighting” for additional warranty requirements. 

D. The Contractor shall provide all labor and materials required to correct problems which 
develop during the warranty period due to defective materials of faulty workmanship.  
The labor and materials to do this work shall be provided at no additional cost to the 
City. 

E. Within one (1)-month prior to the expiration of the warranty period, the Contractor shall 
correct any and all defects covered by the warranty.  This shall include tightening to 
original specifications of all bolted connections. 

F. Warranty certificates shall be made out to the City and shall be delivered to the 
Engineer at the completion of the installation. 

G. All equipment shall be guaranteed to be supported in such a way as to be free from 
objectionable vibration and noise. 

H. Additional warranty requirement shall be as indicated in the following sections of 
Division 26. 

1.12 OPERATION AND MAINTENANCE MANUALS 

A. The Contractor shall furnish operation and maintenance manuals for each electrical 
system and for each piece of equipment.  The complete manual, bound in hardback 
binders, or an approved equivalent, shall be provided to the Engineer.  Provide Seven 
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(7) copies of each manual.  One (1) manual shall be furnished prior to the time that 
system or equipment tests are performed, and the remaining manuals shall be 
furnished one (1) week before the final job visit is made.  The following identification 
shall be inscribed on the cover; the words "OPERATION AND MAINTENANCE 
MANUAL", the name and location of the building, the name of the Contractor, and the 
contract number. 

B. The parts list for equipment shall indicate the sources of supply, recommended spare 
parts, and the service organization that is reasonably convenient to the building site.  
The manual shall be complete in all respects for all equipment, controls, and 
accessories provided. 

C. One (1) copy shall be forwarded to the City Facilities Maintenance Electrical 
Department prior to the final walk-through 

D. Send to:    City of San Diego 
    General Services/Facilities Division 
    Electrical Crew, Suite A, Bldg 38 
    San Diego, CA 92102 

1.13 COORDINATION OF ALL WORK 

A. Job Visits by the Engineer: 
1. Periodic visits to the job by the Engineer are for the express purpose of verifying 

compliance with the contract documents. 
2. Such visits shall not be construed as construction supervision.  Neither shall such 

visits be construed as making the Engineer responsible for providing a safe place 
for the performance of the work by the Contractor or the Contractor’s employees 
or the safety of the supplies of the Contractor or his Subcontractors. 

B. Temporary Electrical Service: 
1. The Contractor shall provide labor and materials required for the installation and 

maintenance of temporary lighting and required power sources for the 
Contractor’s equipment inside the building or construction site and for pedestrian 
walkways during the period of construction. 

2. The construction site shall be sufficiently illuminated so that construction work 
can be safely performed.  Special attention shall be given to adequately lighting 
stairs, ladders, pedestrian walkways, floor openings, etc.  Walkway lights shall be 
controlled by a switch within the building or construction site. 

C. Posted Operating Instructions: 
1. Operating instructions shall be provided by the Contractor at the conclusion of 

the project for each system and each principal piece of equipment for the use of 
operating and maintenance personnel.  The operating instructions shall include 
wiring and control diagrams showing the entire system, including, but not limited 
to, equipment, devices, and control sequences.  The Engineer shall approve all 
operating instructions. 

2. Operating instructions shall be typewritten or engraved and shall be framed 
under glass or in approved laminated plastic and posted adjacent to each 
principal piece of equipment and shall include such instructions as start up, 
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proper adjustment, operation, lubrication, shutdown, safety-precautions, 
procedure in the event of equipment failure, and any other necessary items of 
instructions as recommended by the manufacturer of unit. 

3. Operating instructions exposed to the weather shall be made of weather-resisting 
materials or shall be suitably enclosed to be weather protected.  Operating 
instructions shall not fade when exposed to sunlight and shall be secured to 
prevent easy removal or peeling. 

1.14 TRAINING 

A. User staff and maintenance personnel shall be thoroughly trained (minimum four (4)-
hours) in the use of each system or major piece of equipment installed.  This training 
shall be provided a part of the Contractors bid to supply the system or equipment.  
Additional training requirements, shall be as specified in the subsequent sections of 
Division 26.  

1.15 DELIVERY AND STORAGE 

A. Equipment and materials shall be properly stored, adequately protected, and carefully 
handled to prevent damage before and during installation.  Equipment and materials 
shall be handled, stored, and protected in accordance with the manufacturer’s 
recommendations and as approved by the Engineer.  Electrical conduit shall be stored 
to provide protection from the weather and accidental damage.  Plastic conduit shall be 
stored on even supports and in locations not subject to direct sunrays or excessive 
heat.  Cables shall be sealed, stored, and handled carefully to avoid damage to the 
outer covering or insulation and damage from moisture and weather.  Damaged or 
defective items shall be replaced with new items a no cost to the City.  The Engineer 
shall determine if a damaged or defective item is to be replaced with a new item.  The 
decisions by the Engineer in these matters shall be final. 

1.16 FIELD TESTS 

A. As an exception to requirements that may be stated elsewhere in the contract, the 
Engineer shall be given five (5) working days notice prior to each test.  The Contractor 
shall provide all test equipment, personnel and incidentals including, but not limited to, 
water, fuel, and lubricants necessary to perform the required tests.  The Owner shall 
provide electrical power required for all tests.  The Contractor shall submit five (5) 
typewritten copies of all test results to the Engineer within five (5) working days after 
each test. 

B. The information submitted shall include, but not limited to, the following: 
1. Scope of the test. 
2. Name and type of instrument used. 
3. Calibration date of instrument and name of calibration firm. 
4. Name and signature of testing personnel. 
5. Name of signature of Engineer. 
6. Analysis of test results. 
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C. The Contractor shall demonstrate to the Engineer the operation of all equipment and
systems.  All tests shall be completed to the satisfaction of the Engineer.  Each test
shall be performed the number of time indicated in the individual specification section.
In the event the number of times the tests are to be completed is omitted, the Engineer
shall determine the number.

1.17 FINAL WALK THOUGH 

A. The final project walk-through will be attended by the Architect, Engineer, Contractor,
and City Facilities Electrical Department personnel.  At that time an operational test of
at least the following systems shall occur to verify correct operation:
1. Emergency Systems
2. Time clocks/Photocell controls
3. Occupancy sensors and lighting switching
4. Mechanical equipment and thermostat settings
5. Sports lighting controls
6. Other systems/components at the direction of the City.

B. Project close-out submittals will include:
1. As-Built drawings
2. A spec book
3. A book of final product submittals
4. O&M manuals
5. Signed off inspection reports and certificated

PART 2 - PRODUCTS (Not used) 

PART 3 - EXECUTION (Not used) 

END OF SECTION 26 05 00 
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SECTION 26 05 10 

BASIC ELECTRICAL MATERIALS AND METHODS 

PART - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections. 

B. All specification Sections under Division 26. 

1.2 SUMMARY 

A. This Section includes the following: 
 
1. Supporting devices for electrical components. 
2. Cutting and patching for electrical construction. 
3. Touch-up painting. 
4. Tests of all electrical systems. 
5. Equipment Identification 

1.3 ABBREVIATIONS 

EMT:  Electrical metallic tubing. 

FMC:  Flexible metal conduit. 

IMC:  Intermediate metal conduit. 

LFMC:  Liquid tight flexible metal conduit. 

RNC:  Rigid nonmetallic (PVC) conduit. 

RMC:  Rigid metallic conduit. 

RGS:   Rigid Galvanized Steel conduit. 

1.4 REFERENCES 

A. National Fire Protection Association (NFPA) Publication 70 – National Electrical Code 
(NEC). 

B. California Code of Regulations (CCR) Publications: 
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1. Title 24, Part 2, CCR California Building Code (CBC)  
2. Title 24, Part 3, CCR, California Electrical Code. (CEC) 
3. Title 24, Part 6, CCR, California Energy Code 

C. Underwriters Laboratories, Inc. (U.L.) Publications 
 
1. Standard for Flexible Metal Conduit. 
2. Rigid Metallic Conduit. 
3. Cabinet and Boxes. 
4. Panelboards. 
5. Thermoplastic Insulated Wires. 

D. National Electrical Manufacturers Association (NEMA) – Wiring Devices (NEMA WD) 

1.5 SUBMITTALS 

A. The following information shall be submitted for review and approval in accordance 
with Section 26 05 00, "General Electrical Requirements". 

B. Shop Drawings:   
 

1. Provide shop drawing details, furnished by the manufacturer of the fire stop 
material, which show complete conformance to the U.L. system listing.  These 
drawings shall be available to the Fire Marshal on site.  The shop drawing shall 
be specific for each penetration with all variables defined. 

C. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirement 

1.6 REGULATORY REQUIREMENTS 

A. The Contractor shall conform to the requirements of the California Electrical Code and 
the City of San Diego Electrical Code, except where requirements herein are more 
stringent. 

B. The Contractor shall furnish products listed and classified by Underwriters 
Laboratories, Inc. or as testing firm acceptable to the City as suitable for purpose 
specified and shown. 

1.7 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with California Electrical Code. 

C. Comply with City of San Diego Electrical Code. 
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1.8 COORDINATION 

A. Coordinate chases, slots, inserts, sleeves, and openings with general construction 
work and arrange in building structure during progress of construction to facilitate the 
electrical installations that follow. 
 
1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other 

structural components as they are constructed. 

B. Sequence, coordinate, and integrate installing electrical materials and equipment for 
efficient flow of the Work.  Coordinate installing large equipment requiring positioning 
before closing in the building. 

C. Coordinate electrical service connections to components furnished by utility 
companies. 
 
1. Coordinate installation and connection of exterior underground and overhead 

utilities and services, including provision for electricity-metering components. 
2. Comply with requirements of authorities having jurisdiction and of utility company 

providing electrical power and other services. 

D. Where electrical identification devices are applied to field-finished surfaces, coordinate 
installation of identification devices with completion of finished surface. 

E. Where electrical identification markings and devices will be concealed by acoustical 
ceilings and similar finishes, coordinate installation of these items before ceiling 
installation. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Products and materials shall be as specified in the pertinent sections of Division 26. 

B. All products and materials shall be new and bear UL label whenever subject to such 
approval.  Comply with ANSI, IEEE and NEMA standards where applicable. 

C. Wherever possible, all materials and equipment used in this installation shall be of the 
same manufacturer throughout for each class of material or equipment. 

2.2 TOUCHUP PAINT 

A. For Equipment:  Equipment manufacturer's paint selected to match installed equipment 
finish. 

B. Galvanized Surfaces:  Zinc-rich paint recommended by item manufacturer. 

2.3 WARNING LABELS AND SIGNS 
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A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive 
adhesive labels, configured for display on front cover, door, or other access to 
equipment unless otherwise indicated. 

C. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, 
and size required for application. 

2. 1/4-inch (6.4-mm) grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches (180 by 250 mm). 

D. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 
INCHES (915 MM)”. 

3. Emergency Stop Warning: “EMERGENCY SHUTOFF”. 
4. Electrical Room Warning: “NOTICE – ELECTRICAL ROOM – NO STORAGE 

PERMITTED”. 
5. Electrical Substation Yard: “DANGER – HIGH VOLTAGE – KEEP OUT  

2.4 INSTRUCTION SIGNS AND EQUIPMENT IDENTIFICATION LABELS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for 
signs up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes. 

1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 

PART 3 - EXECUTION 

3.1 INSTALLATION AND CONNECTION OF ELECTRICAL EQUIPMENT 

A. Equipment furnished by others shall be completely connected to the electrical system 
as required for correct operation.  All conduit, wire, junction boxes, etc., shall be 
provided for proper connection and all required grounding shall be installed.  Verify 
actual requirements with equipment supplier or Engineer prior to rough- in. 

B. All outlets, devices and equipment furnished under Division 26 shall be fully installed 
and connected. 

C. Provide all required flexible conduit, boxes, fittings, receptacles, caps, cords, and other 
material that may be required for the proper installation of all equipment.  Refer to 
manufacturer’s directions where applicable. 
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D. Coordinate the work carefully to ensure that all electrical requirements of equipment 
are met, and all systems are made complete and operational. 

E. All equipment shall be installed recessed (flush) unless otherwise noted or shown on 
plans. 

F. Install equipment to permit easy access for all maintenance. 
 
1. Maintain easy access to switches, motors, drives, pull boxes, receptacles, etc. 
2. Relocate items which interfere with access. 

3.2 SEISMIC RESTRAINTS 

A. All electrical equipment shall be braced or anchored in accordance with the 
requirements of CBC. 
 
1. Horizontal seismic forces shall be determined from the applicable equations of 

the governing code. 
2. Provide all required seismic bracing, supports, bolts, washers, nuts, etc. for 

conduits and conduit supports. 

3.3 MISCELLANEOUS WORK 

A. Do all miscellaneous metal and concrete work required; all cutting and patching; and 
provide all hangers, anchors, chases, supports, etc., required for the installation of the 
electrical systems. 

B. Touch-up or refinish damaged surfaces including, but not limited to, meter pedestal, 
light fixtures, etc., to the satisfaction of the Engineer. 

C. All work shall be in accordance with applicable sections of the specifications. 

3.4 CLEANING AND PROTECTION OF PRODUCTS AND PREMISES 

A. At frequent intervals during the time on the site, the Contractor shall clean up after his 
work and remove his debris from the premises.  The building and grounds shall be 
cleaned to the satisfaction of the Engineer.  All equipment and material resulting from 
demolition for this project shall be removed. 

B. The Contractor shall take all necessary precautions to protect all materials, equipment 
and property, whether electrical or not, from damage as result of his work. 

C. The Contractor shall provide adequate protection for all material and equipment 
provided under Division 26.  Material and equipment shall be stored in a clean dry 
place and shall be covered or protected from damage or contamination during storage 
and after installation. 

D. Before final inspection, all material and equipment furnished under Division 26 shall be 
thoroughly cleaned of cement, plaster, paint spatters and other foreign materials.  All 
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surfaces shall be carefully wiped clean.  Boxes, cabinets and enclosures shall be 
cleaned, inside and out. 

3.5 CHECKING AND TESTING OF EQUIPMENT 

A. Switchboards, panelboards, and all other operable equipment worked on under this 
contract shall be inspected for defects and tested for proper operation. 

B. Systems shall be tested for short circuits, open circuits, wrong connections, and 
grounds.  All system shall be free from mechanical and electrical defects. 

C. Circuits shall be tested for proper neutral and ground connections. 

D. Where required or directed, systems shall be tested in the presence of the Engineer to 
demonstrate that equipment furnished, installed, or connected functions in the manner 
intended. 

E. The contractor shall furnish all necessary instruments and equipment required for 
testing and shall immediately correct any defective work at no additional charge.  
Should the Contractor refuse or neglect to make tests necessary to satisfy the 
Engineer that he has carried out the true intent and meaning of the specifications, the 
Engineer may have such tests made and charge the expense thereof to the Contractor 
to be retained out of full final payment. 

F. Bolted connections shall be torque-tightened to manufacturer’s specifications.  The 
Contractor shall torque all connections with a wrench that has been calibrated within 
the last three (three) months.  Submit proof of calibration to the Owner’s 
Representative. 

G. Ground-Fault Circuit Interrupter Tests:  Test each branch circuit having ground fault 
circuit protection to ensure that the ground fault circuit interrupter will not operate when 
subjected to a ground fault current of less than 4 milliamperes and will operate when 
subjected to ground fault current exceed 6 milliamperes.  Perform tests using an 
instrument specifically designed and manufactured for testing ground fault circuit 
interrupters.  Apply the test to the receptacle which is at the greatest distance from the 
ground fault interrupter.  If ground-fault interrupter type receptacles are installed, test 
each receptacle for proper operation.  "TEST" button operation will not be acceptable 
as a substitute for this test. 

H. For additional checking and testing of special systems, see the section where those 
systems are specified. 

END OF SECTION 26 05 10 
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SECTION 26 05 19 

WIRES AND CABLES 

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. 

B. Section 26 05 00 – General Electrical Requirements. 

C. Section 26 05 10 – Basic Electrical Materials and Methods. 

1.2 SUMMARY 

A. This Section includes building wires and cables and associated connectors, splices, 
and terminations for wiring systems rated 600 V and less. 

1.3 REFERENCES 

A. NEC National Electrical Code. 

B. NECA (National Electrical Contractors Association) – Standard of Installation. 

C. NETA (International Electrical Testing Association) – Acceptance Testing 
Specifications for Electrical Power Distribution Equipment and Systems. 

D. ANSI/UL – Insulation of Conductors. 

1.4 SUBMITTALS 

A. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements. 

B. Product data:  Submit for building wire and each cable assembly type. 

C. Select each length to complete set of manufacturer markings. 

D. Attach tag indicating cable size and application information. 

E. Product Record Documents:  Record actual locations of components and circuits. 

F. Provide manufacturer's instruction for use of ground megger with proposed method 
indicated. 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 495 | Page



 POLICE RANGE REFURBISHMENT PROJECT - PHASE II
  
 

 
 

FINAL DESIGN 
MAY 10, 2019 

                                      CONDUCTORS AND 
CABLES 

                                                             26 05 19 - 2 

 

   

1.5 QUALITY ASSURANCE 

A. Manufacturer:  Shall be specialized in manufacturing products specified in this section. 

B. Testing Agency:  Company shall be a member of International Electrical Testing 
Association and specializing in testing products specified in this section. 

C. Listing and Labeling:  Provide wires and cables specified in this Section as defined in 
CEC, Article 100. 

1.6 REGULATORY REQUIREMENT 

A. Conform to ANSI/NFPA 7 

B. Conform to CCR Title 24, Part 6, California Energy Code. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Product Requirements:  Products storage and handling requirements. 

B. Deliver wires and cables according to NEMA WC 26. 

1.8 SCHEDULING OR COORDINATION 

A. Where wire and cable destination is indicated and routing is not shown, determine 
routing and lengths required. 

B. Coordinate layout and installation of wiring and cables with other installations. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

 
1. Wires and Cables: 

 
a. American Insulated Wire Corp.; Leviton Manufacturing Co. 
b. Carol Cable Co., Inc. 
c. Senator Wire & Cable Company. 
d. Southwire Company. 
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2. Multiconductor Cable: 

a. Belden 
b. Southwire 
c. West Penn 
d. Or equal 

 
3. Connectors for Wires and Cables: 

 
a. AMP Incorporated. 
b. General Signal; O-Z/Gedney Unit. 
c. Monogram Co.; AFC. 
d. Square D Co.; Anderson. 

2.2 BUILDING WIRES AND CABLES 

A. Conductor Material: Copper 

B. All conductor sizes shall be designated by American Wire Gauge (AWG) or Thousand 
Circular Mills (kcmil). 

C. The date of manufacture shall not exceed six months prior to delivery to the site. 

D. All conductors shall be stranded.  Minimum wire size shall be No. 12 AWG unless 
otherwise specified. 

E. Branch circuit conductors shall be type THWN-2 (90 degrees C). 

F. Feeder conductors 6 AWG and larger shall be type XHHW-2 (90 degrees C). 

G. All conductors shall be color-coded as follows: 
 

 120/208 Volts   
 
Phase “A” Black  
Phase “B” Red   
Phase ”C” Blue  
Neutral White   
Ground Green 

 
Where color other than black is not an integral part of insulation use 3M No. 35 tapes 
in the same color code to identify both ends on conductors No. 8 and larger.  Use oth-
er colors as required to identify control or other special circuits.  Ground conductor will 
have green insulation for 1/0 or smaller conductors, green tapes on other colors of in-
sulation are NOT acceptable.  All neutral wires shall be white with phase color strip 
running along entire length. 
 

H. Flat undercarpet wire shall not be used. 
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2.3 CONNECTORS AND SPLICES FOR POWER WIRING 

A. UL-listed, factory-fabricated wiring connectors of size, ampacity rating, material, type, 
and class for application and service indicated.  Comply with Project's installation 
requirements. 

2.4 CATEGORY 5e BALANCED TWISTED PAIR CABLE 

A. Description: Four-pair, balanced-twisted pair cable, certified to meet transmission 
characteristics of Category 5e cable at frequencies up to 100 MHz. 

B. 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. AMP NETCONNECT; a TE Connectivity Ltd. company. 
2. Belden Inc. 
3. CommScope, Inc. 
4. General Cable; General Cable Corporation. 
5. Mohawk; a division of Belden Networking, Inc. 
6. West Penn Wire. 

C. Standard: Comply with ICEA S-90-661, NEMA WC 63.1, and TIA-568-C.2 for 
Category 5e cables. 

D. Conductors: 100-ohm, 24 AWG solid copper. 

E. Shielding/Screening: Unshielded twisted pairs (UTP). 

F. Cable Rating: Riser. 

G. Jacket: White thermoplastic. 

2.5 CONTROL-CIRCUIT CONDUCTORS 

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. Encore Wire Corporation. 
2. General Cable; General Cable Corporation. 
3. Service Wire Co. 
4. Southwire Company. 

B. Class 1 Control Circuits: Stranded copper, Type THHN/THWN-2, complying with UL 83 
in raceway. 

C. Class 2 Control Circuits: Stranded copper, power limited cable, Category 5e cable, or 
Type THHN/THWN-2, complying with UL 83 in raceway. 
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D. Class 3 Remote-Control and Signal Circuits: Stranded copper, Type THHN/THWN-2, 
complying with UL 83 in raceway. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine raceways and building finishes to receive wires and cables for compliance 
with requirements for installation tolerances and other conditions affecting performance 
of wires and cables.  Do not proceed with installation until unsatisfactory conditions 
have been corrected. 

3.2 WIRE AND CABLE INSTALLATION  

A. All wiring shall be installed in accordance with the California Electrical Code.  All wiring 
shall be installed in conduit except where other raceway systems or methods are 
specifically shown on the drawings or required by the specifications. 

B. Thoroughly clean out all pathways and see that all parts are perfectly dry before pulling 
any wires.  Lubricants shall be designed for use with the insulation type used and the 
temperature conditions.  A mechanical wire puller may be used where directed, in 
which case a lubricant shall be used.  Any wire damaged as a result of installation 
under this section shall be pulled out and replaced with new at no additional cost to the 
City. 

C. Make all connections necessary to properly complete the electrical wiring.  
Connections shall be made only in outlet boxes, or in switchboards, or panels having 
sufficient code-sized gutter space. 

D. Connections to equipment or busbars shall be made with approved solderless 
compression type copper lugs for all wires No. 8 AWG and larger.  Special lugs or 
connections shall be as shown on the plans.  Binding screws may be used for size No. 
10 and smaller.  Where stranded wire is connected to binding screws, nylon, self-
insulated, ring tongue, pressure type terminals or equal, shall be used on the wire.  
Soldering will not be an acceptable method of connecting any power conductors.  
Clipping of wires from standard cable to fit connectors and terminal lugs shall not be 
permitted. 

E. All conductors shall be continuous from outlet to outlet and no splices shall be made 
except within outlet or junction boxes.  At least 8" of wire shall be left at outlet boxes for 
connecting fixtures and devices. 

F. No wire smaller than No. 12 AWG shall be used, except for signal or control systems, 
or where otherwise indicated.  No. 10 AWG wire shall be used for 20 ampere 120 volt 
branch circuits in excess of 100 feet in length.  This is intended to reduce branch circuit 
voltage drop and takes precedence over No. 12 branch circuitry indicated in drawings.  
Record drawings shall indicate installed wire size. 
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G. Wires entering switchboards, panelboards and control panels shall be of sufficient 
length for proper termination without splicing within the equipment enclosure.  Any 
wires installed that require splicing for terminating shall be removed and replaced with 
ones of the proper length.  Wires shall be trained and supported in neat bundles. 

H. Wiring Bundles or Harnesses: 
 
1. Multiple wires in bundles or harnesses terminating in control panels, 

switchboards, panelboards, etc. shall be bundled, trained and laced to achieve a 
neat and workmanlike appearance. 

2. Surplus wire protruding from the harness for termination shall be trimmed to 
proper length.  Do not fold and stuff surplus wires into wiring gutters. 

3. Wires exiting the bundle or harness shall be carefully trained at a 90-degree 
angle to the termination point. 

I. Permanent tags shall be connected to all feeders in intermediate pullboxes (where 
used) to provide identification for future use.  

J. Cable Terminating:  Terminations of insulated power and lighting cables shall be 
protected from accidental contact, deterioration of coverings, and moisture by the use 
of terminating devices and materials.  Terminations shall be made using materials and 
methods as indicated or specified herein or as designated by the written instruction of 
the cable manufacturer and termination kit manufacturer. 

K. Neutrals shall not be shared (except multi-wire systems furniture feeds).  All neutrals 
shall include a stripe matching the respective phase color installed. 

L. General Requirements for Low Voltage Cabling: 

1. Comply with TIA-568-C Series of standards. 
2. Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems." 
3. Terminate all conductors; no cable shall contain unterminated elements. Make 

terminations only at indicated outlets, terminals, and cross-connect and patch 
panels. 

4. Cables may not be spliced and shall be continuous from terminal to terminal. Do 
not splice cable between termination, tap, or junction points. 

5. Cables serving a common system may be grouped in a common raceway. Install 
network cabling and control wiring and cable in separate raceway from power 
wiring. Do not group conductors from different systems or different voltages. 

6. Secure and support cables at intervals not exceeding 30 inches and not more 
than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals. 

7. Bundle, lace, and train conductors to terminal points without exceeding 
manufacturer's limitations on bending radii, but not less than radii specified in 
BICSI ITSIMM, Ch. 5, "Copper Structured Cabling Systems." Install lacing bars 
and distribution spools. 

8. Do not install bruised, kinked, scored, deformed, or abraded cable. Remove and 
discard cable if damaged during installation and replace it with new cable. 

9. Cold-Weather Installation: Bring cable to room temperature before dereeling. Do 
not use heat lamps for heating. 

10. Pulling Cable: Comply with BICSI ITSIMM, Ch. 5, "Copper Structured Cabling 
Systems." Monitor cable pull tensions. 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 500 | Page



 POLICE RANGE REFURBISHMENT PROJECT - PHASE II
  
 

 
 

FINAL DESIGN 
MAY 10, 2019 

                                      CONDUCTORS AND 
CABLES 

                                                             26 05 19 - 7 

 

   

11. Support: Do not allow cables to lie on removable ceiling tiles. 
12. Secure: Fasten securely in place with hardware specifically designed and 

installed so as to not damage cables. 
13. Provide strain relief. 
14. Keep runs short. Allow extra length for connecting to terminals. Do not bend 

cables in a radius less than 10 times the cable OD. Use sleeves or grommets to 
protect cables from vibration at points where they pass around sharp corners and 
through penetrations. 

15. Ground wire shall be copper, and grounding methods shall comply with IEEE C2. 
Demonstrate ground resistance. 

M. Balanced Twisted Pair Cable Installation: 

1. Comply with TIA-568-C.2. 
2. Install termination hardware as specified in Section 271513 "Communications 

Copper Horizontal Cabling" unless otherwise indicated. 
3. Do not untwist balanced twisted pair cables more than 1/2 inch at the point of 

termination to maintain cable geometry. 

N. Installation of Control-Circuit Conductors: 

1. Install wiring in raceways. 
2. Use insulated spade lugs for wire and cable connection to screw terminals. 
3. Comply with requirements specified in Section 260533 "Raceways and Boxes for 

Electrical Systems." 

O. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications 
spaces with terminating hardware and interconnection equipment. 

2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches above 
ceilings by cable supports not more than 30 inches apart. 

3. Cable shall not be run through or on structural members or in contact with pipes, 
ducts, or other potentially damaging items. Do not run cables between structural 
members and corrugated panels. 

P. Separation from EMI Sources: 

1. Comply with BICSI TDMM and TIA-569-D recommendations for separating 
unshielded copper voice and data communications cable from potential EMI 
sources including electrical power lines and equipment. 

2. Separation between open communications cables or cables in nonmetallic 
raceways and unshielded power conductors and electrical equipment shall be as 
follows: 

a. Electrical Equipment or Circuit Rating Less Than 2 kVA: A minimum 
of 5 inches. 
b. Electrical Equipment or Circuit Rating between 2 and 5 kVA: A 
minimum of 12 inches. 
c. Electrical Equipment or Circuit Rating More Than 5 kVA: A minimum 
of 24 inches. 
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3. Separation between communications cables in grounded metallic raceways and
unshielded power lines or electrical equipment shall be as follows:

a. Electrical Equipment or Circuit Rating Less Than 2 kVA: A minimum
of 2-1/2 inches.
b. Electrical Equipment or Circuit Rating between 2 and 5 kVA: A
minimum of 6 inches.
c. Electrical Equipment or Circuit Rating More Than 5 kVA: A minimum
of 12 inches.

4. Separation between communications cables in grounded metallic raceways and
power lines and electrical equipment located in grounded metallic conduits or
enclosures shall be as follows:

a. Electrical Equipment or Circuit Rating Less Than 2 kVA: No
requirement.
b. Electrical Equipment or Circuit Rating between 2 and 5 kVA: A
minimum of 3 inches.
c. Electrical Equipment or Circuit Rating More Than 5 kVA: A minimum
of 6 inches.

5. Separation between Communications Cables and Electrical Motors and
Transformers, 5 kVA or 5 HP and Larger: A minimum of 48 inches.

6. Separation between Communications Cables and Fluorescent Fixtures: A
minimum of 5 inches.

3.3 CONNECTIONS 

A. Conductor Splices:  Avoid splices wherever possible.

B. Wiring at Outlets:  Install conductor at each outlet, with at least 12 inches (300 mm) of
slack.

C. Connect outlets and components to wiring and to ground as indicated and instructed by
manufacturer.

D. Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values.  If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

3.4 FIELD TESTS 

A. As an exception to requirements that may be stated elsewhere in the contract, the
Engineer shall be given five (5) working days’ notice prior to each test.

B. Testing Equipment:  The testing equipment and devices used in performing the
required tests shall have a calibration sticker affixed to the device stating the date
when calibrated, date due for re-calibration, and the signature of the individual who did
the calibration.  In addition to the sticker a certificate shall also contain the brand name
and the serial number of the device.
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C. Insulation Resistance Test for System 600 Volts and Less:  After all wiring is completed 
and connected ready for operation, but prior to placing system in service and before 
any branch circuit breakers are closed, insulation resistance tests shall be made in all 
feeder and subfeeder circuits.  The insulation resistance between conductors and 
between each conductor and ground shall be measured.  Measurements shall be 
made with an instrument capable of marking measurements at an applied potential of 
500 volts.  Readings shall be taken after the voltage has been applied for a minimum of 
one minute.  The minimum insulation resistance for circuits of No. 12 AWG conductors 
shall be 1,000,000 ohms.  For circuits of No. 10 AWG or larger conductors, a 
resistance based on the allowable ampacity of the conductor as fixed by the CEC shall 
be as follows: 

 
1. 25 through 40 amperes   250,000 ohms 
2. 51 through 100 amperes  100,000 ohms 
3. 101 through 200 amperes  50,000 ohms 
4. 201 through 400 amperes25,000 ohms 
5. 401 through 800 amperes  12,000 ohms 
6. Over 800 amperes   5,000 ohms 

D. Test Report (Submit four (4) copies in writing): 
 

1. 600-volt cables (identify each cable and test results). 

END OF SECTION 26 05 19 
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SECTION 26 05 26 

GROUNDING AND BONDING 

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. 

B. Section 26 05 00 – General Electrical Requirements. 

C. Section 26 05 10 – Basic Materials and Methods. 

1.2 SUMMARY 

A. This Section specifies the minimum materials and performance standards for 
grounding and bonding. 

B. Sections include: 

1. Grounding electrodes and conductors. 
2. Grounding electrodes. 
3. Equipment grounding conductors. 
4. Bonding. 

1.3 REFERENCES 

A. American National Standards Institute (ANSI) Publication C2-97 – National Electrical 
Safety Code. 

B. Institute of Electrical and Electronic Engineers (IEEE) Publication 142 – Recommended 
Practice for Grounding of Industrial and Commercial Power Systems. 

C. National Fire Protection Association (NFPA) Publication: 

1. 70 – National Electrical Code.  
2. 780 – Lightning Protection Code. 

D. Underwriters Laboratories, Inc. (U.L.) Publication: 

1. 83 - Thermoplastic Insulated Wires. 
2. 467 - Grounding and Bonding Equipment. 
3. 486A - Wire Connectors and Soldering Lugs for Use with Copper Conductors. 
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1.4 REGULATORY REQUIREMENTS 

A. The Contractor shall conform to requirements of the California Electrical Code 

B. The Contractor shall furnish products listed and classified by Underwriters 
Laboratories, Inc. or testing firm acceptable to the City as suitable for purpose specified 
and shown. 

1.5 PERFORMANCE REQUIREMENTS 

A. Grounding system resistance shall be 5 ohms or less unless otherwise indicated.  
Lengthen rods or provide additional rods where necessary to meet this requirement. 

1.6 SUBMITTALS 

A. The following information shall be submitted for review and approval in accordance 
with Section 26 05 00, "General Electrical Requirements". 

1. Catalog Cut: 

a. Ground Rod. 
b. Ground Connectors 

2. Ground resistance from each major piece of equipment to the ground electrode.  
Equipment shall include, but not be limited to the following: 

a. Building main panelboards 
 

3. Thermal (or Exothermic) Weld Process 

1.7 WARRANTY 

A. Warranty shall comply with the provisions of Section 26 05 00, "General Electrical 
Requirements". 

PART 2 - PRODUCTS 

2.1 A grounding electrode conductor, sized in accordance with Section 25 0. 66 of CEC for 
the derived phase conductors, shall be used to bond the grounded conductor of the 
derived system to the grounding electrodes. 

2.2 GROUND RODS 

A. Provide copper clad steel rods with adequate diameter to permit driving full length of 
the rod in the earth but not less than ¾-inch.  Length shall be 10-feet unless otherwise 
indicated.  Provide couplings and driving pins where required. 
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2.3 EXOTHERMIC WELDS 

A. Provide exothermic welds which require no outside source of heat or power.  Welds
shall be accomplished by reduction of copper oxide and aluminum powered metals in a
mold.  Weld shall provide connection of conductor to device, device to device or
conductor to conductor as required.  Weld shall be of proper size to provide continuous
rating of devices or conductors which are connected.

2.4 GROUNDING AND BONDING CONDUCTORS 

A. Grounding and bonding conductors shall be sized in accordance with CEC Table
250.122 for equipment grounding conductors and with CEC Table 250.66 for grounding
electrode and equipment bonding conductors.

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Make mechanical and electrical contact at all panelboards, outlet boxes, junction
boxes, and wherever the conduit run is connected.  Permanently and effectively ground
all conduit and other equipment as required by all applicable codes, regulations and
standards.

B. Install a code sized green insulated equipment ground wire in all feeder and branch
circuit conduits unless a larger size is indicated on plans.

C. System neutrals shall only be grounded at the main service and separately derived
systems.  The service neutral shall be connected to the grounding electrodes indicated.
Neutral conductors of separately derived systems shall be connected to the grounding
electrodes indicated.

D. Drive ground rods full length in a depression at least six (6)-inches below finished
grade.  When more than one (1) rod is driven, space them at least the full length of the
rod.

E. Make all grounding connections which are to be buried or otherwise normally
unaccessible by thermal welds or by using a mechanical connector and brazing over
completely.  Thermal welds which have puffed up or shown convex surfaces (indicating
improper cleaning at the surfaces) are not acceptable.  No mechanical connector is
required at the thermal weldments.

F. The green insulated ground (bond) wire will be spliced together within all outlet boxes.
A green insulated bonding jumper will be provided from the splice to the box body.
Attachment to the box body will be provided using a tapped #10-31 x 3/8” screw
minimum. A green insulated bonding jumper will be provided from the splice to the
receptacle ground screw including all self-grounding receptacle.

3.2 TESTS 
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A. All testing shall be performed by an independent testing agency. 

B. As an exception to requirements that may be stated elsewhere in the contract, the 
Engineer shall be given five (5) working days notice prior to each test. 

C. The testing equipment and devices used in performing the required tests shall have a 
calibration sticker affixed to the device stating the date when calibrated, date due for 
re-calibration, and the signature of the individual who did the calibration.  In addition to 
the sticker, a certificate shall also contain the brand name and the serial number of the 
device. 

D. Ground Rod Test:  Test ground rods for ground resistance value before any wire is 
connected.  A portable testing megger shall be used to test each ground or group of 
grounds.  The auxiliary or reference ground rods shall be ¾-inch copper clad steel, not 
less than 4-feet in length and driven 3-1/2 feet deep and shall be installed in a straight 
line from the ground being tested.  Number 14 AWG stranded wire leads with at least 
600-volt rubber insulation shall be connected to binding post on the instrument. 

1. When there is more than one (1) ground within a circle of 10-feet at a particular 
location, the reference rods as driven for the "first" test shall be used for tests on 
the other rods without changing their location.  The instrument shall be equipped 
with a meter reading directly in ohms or fractions thereof to indicate the ground 
value of the ground electrode under test.  Provide one (1) copy of the megger 
manufacturer’s directions for use of the ground megger indicating the methods to 
be used. 

E. Test Report (Submit four (4) copies in writing): 

1. Grounding electrodes and systems (identifying electrodes and systems, each 
test). 

END OF SECTION 26 05 26 
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SECTION 26 05 43 

RACEWAYS AND BOXES 

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. 

B. Section 26 05 00, "General Electrical Requirements" 

C. Section 26 05 10, "Basic Electrical Materials and Methods" 

1.2 SUMMARY 

A. The following information shall be submitted for review and approval in accordance 
with Section 26 05 00, "General Electrical Requirements". 

B. Conduits and tubing for conductors shall be delivered to the site in standard lengths 
with each length bearing the manufacturer’s trademark or stamp and U.L. labeled. 

C. Warning Tape:  The Contractor shall submit a ten (10) foot sample of the warning tape.  
The sample will be retained for comparison with the installed tape. 

D. Field Test Reports: 

1. Provide field test report for compaction tests. 

E. Shop Drawings: 

1. Precast or Factory-Fabricated Underground Utility Structures: 
 
a. Include plans, elevations, sections, details, attachments to other work, and 

accessories. 
b. Include duct entry provisions, including locations and duct sizes. 
c. Include reinforcement details. 
d. Include frame and cover design. 
e. Include grounding details. 
f. Include dimensioned locations of pulling-in irons. 

F. Product Certificates:  For concrete and steel used in precast concrete handholes, as 
required by ASTM C 858. 

1.3 REFERENCES 
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A. National Electrical Manufacturer’s Association (NEMA) Publications. 

B. American Society for Testing and Materials (ASTM) Publications. 

C. American Association of State Highway and Transportation Officials (AASHTO). 

D. National Fire Protection Association (NFPA) Publications. 

E. State of California Public Utilities Commission (Cal P.U.C.) Publications. 

F. Underwriters Laboratories, Inc., (UL) Publications. 

1.4 WARRANTY 

A. Warranty shall comply with the provisions of Section 26 05 00, "General Electrical 
Requirements". 

PART 2 - PRODUCTS 

2.1 CONDUITS AND FITTINGS 

A. Standard weight rigid galvanized steel (RGS) conduit shall be hot dipped galvanized or 
sherardized.  All fittings shall be of the screw thread type.  Couplings, locknuts, 
bushings, etc., shall be hot dipped galvanized or sherardized.  Where indicated, rigid 
steel conduit shall be PVC coated (minimum 40 mils). 

B. Flexible conduit shall be galvanized steel. Where used in damp or wet locations or 
where indicated herein, it shall be of the liquid-tight type with outer neoprene jacket and 
suitable liquid-tight fittings. 

C. Straight lengths of rigid non-metallic conduit shall be polyvinylchloride (PVC) Schedule 
40, U.L. listed.  All couplings, fittings, solvent cement, etc., shall be manufactured 
specifically for the type of material with which they are used.  Plastic conduit shall be 
stored on a flat surface and protected from direct sunlight. 

D. PVC coated rigid metal conduit couplings with green urethane interior coating to 
connect coated conduit sections and/or parts, as manufactured by Perma-Cote or 
approved equal. 

E. All PVC elbows shall be Schedule 80. 

2.2 WARNING TAPE 

A. Warning tape shall be 5.5 mil composition film, 6-inches wide containing one layer of 
metalized foil laminated between two (2) layers of inert plastic film specifically 
formulated for prolonged use underground.  Tape shall be highly resistant to alkalis, 
acids and other destructive agents found in the soil.  Warning tape shall bear a 
continuous printed message warning of the exact location of underground installations.  
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This message shall be in permanent ink specifically formulated for prolonged use 
underground.  Tape shall have black letter (minimum ½ inch high) on red background 
with the message "ELECTRICAL" printed on twelve (12)-inch centers for the entire 
length of the tape. 

2.3 PULLROPE 

A. The pull rope shall be polypropylene with a minimum tensile strength of 200-pounds. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

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. Orbit Industries, Inc. 
2. Crouse-Hinds, an Eaton business. 
3. Hoffman; a brand of nVent. 
4. Kraloy. 
5. Milbank Manufacturing Co. 
6. RACO; Hubbell. 
7. Thomas & Betts Corporation; A Member of the ABB Group. 

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and 
cabinets installed in wet locations shall be listed for use in wet locations. 

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, 
with gasketed cover. 

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

F. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 
50 lb. Outlet boxes designed for attachment of luminaires weighing more than 50 lb 
shall be listed and marked for the maximum allowable weight. 

G. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan 
weighing 70 lb. 
1. Listing and Labeling: Paddle fan outlet boxes shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and application. 

H. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

I. Box extensions used to accommodate new building finishes shall be of same material 
as recessed box. 

J. Device Box Dimensions: 4 inches square by 2-1/8 inches deep. 
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K. Gangable boxes are prohibited. 

L. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 3R with 
continuous-hinge cover with flush latch unless otherwise indicated. 
1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard 

enamel. 
2. Nonmetallic Enclosures: Plastic. 
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

M. Cabinets: 
1. NEMA 250, Type 3R galvanized-steel box with removable interior panel and 

removable front, finished inside and out with manufacturer's standard enamel. 
2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 

2.5 METAL WIREWAYS AND AUXILIARY GUTTERS 

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. Orbit Industries, Inc. 
2. B-line, an Eaton business. 
3. Hoffman; a brand of nVent. 
4. Square D. 

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 3R unless 
otherwise indicated, and sized according to NFPA 70. 
1. Metal wireways installed outdoors shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, 
adapters, hold-down straps, end caps, and other fittings to match and mate with 
wireways as required for complete system. 

D. Wireway Covers: Hinged type unless otherwise indicated. 

2.6 Finish: Manufacturer's standard enamel finish. 

2.7 PRECAST CONCRETE HANDHOLES AND BOXES 
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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. Christy Concrete Products. 
2. Elmhurst-Chicago Stone Co. 
3. Oldcastle Precast Group. 
4. Rinker Group, Ltd. 
5. Riverton Concrete Products. 
6. U.S. Precast Group 
7. Utility Concrete Products, LLC. 
8. Utility Vault Co. 
9. Wausau Tile Inc. 

B. Comply with ASTM C 858 for design and manufacturing processes. 

C. Description:  Factory-fabricated, reinforced-concrete, monolithically poured walls and 
bottom unless open-bottom enclosures are indicated.  Frame and cover shall form top 
of enclosure and shall have load rating consistent with that of handhole or box. 

 
1. Frame and Cover:  Weatherproof cast-iron frame, with cast-iron cover with 

recessed cover hook eyes and tamper-resistant, captive, cover-securing bolts. 
2. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
3. Cover Legend:  Molded lettering, "ELECTRIC."  
4. Configuration:  Units shall be designed for flush burial and have open bottom 

unless otherwise indicated. 
5. Duct Entrances in Handhole Walls:  Cast end-bell or duct-terminating fitting in 

wall for each entering duct. 
 
a. Type and size shall match fittings to duct or conduit to be terminated. 
b. Fittings shall align with elevations of approaching ducts and be located 

near interior corners of handholes to facilitate racking of cable. 
 
6. Handholes 12 inches wide by 24 inches long and larger shall have inserts for 

pulling-in irons installed before concrete is poured. 
7. Provide grounding lug on underside of metallic cover.  Lug shall be bronze and 

attached to cover with stainless steel bolt.  Cast iron covers shall be drilled and 
tapped for attachment bolt. 

PART 3 - EXECUTION 

3.1 USES PERMITTED 

A. Rigid Galvanized Conduit (RGS): 

1. Where exposed to weather (including rooftop and under canopy locations). 
2. For roof penetrations. 
3. In concrete or masonry construction. 
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4. For all or any portion of exposed conduits less than five (5)-feet above finished 
floor. 

5. Where shown on drawings or indicated herein. 

B. Liquid-tight Flexible Metal Conduit: 

1. Final connections of conduit systems to all motors, generators and direct wired 
vibrating equipment (including transformers) for interior and exterior locations not 
to exceed three (3)-feet long. 

2. At seismic separations or building expansion joints. 

C. Rigid Non-metallic Conduit (PVC): 

1. Rigid non-metallic conduit (PVC-40) may be installed in place of PVC coated 
RGS underground, outside of the building foundation. 

2. Concrete or masonry walls or concrete slabs except bottom floor. 
3. Where shown on drawings. 

D. PVC Elbows: 

1. Conduit stub-ups from underground including the final 90 degree sweep and the 
riser. 

2. Underground bends or sweeps in PVC conduit for vertical risers shall be 
according to the following formula, as a minimum: For conduits under 2 inch 
diameter sweep radius shall be six times the diameter; for conduits 2 inch and 
larger diameter sweep radius shall be twelve times the diameter. 

3. Where shown on drawings. 
4. The smaller inside diameter of Schedule 80 elbows shall be reamed at the 

connection to Schedule 40 conduit to prevent damage to conductor installation. 

E. Handholes and Boxes for 600 V and Less: 
 
1. Units in Roadways and Other Deliberate Traffic Paths:  Precast concrete.  

AASHTO HB 17, H-20 structural load rating. 
2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to 

Occasional, Nondeliberate Loading by Heavy Vehicles:  Precast concrete, 
AASHTO HB 17, H-20 structural load rating. 

3. Units in Sidewalk and Similar Applications with a Safety Factor for Non-
Deliberate Loading by Vehicles: Precast concrete, AASHTO HB 17, H-10 
structural load rating. 

4. Cover design load shall not exceed the design load of the handhole or box. 

3.2 CONDUIT SIZES 

A. The minimum conduit size shall be 1-inch for lighting and power branch circuit wiring. 

B. Condulets for conduits larger than 1-1/2 inch I.D. shall be of the mogul design secured 
within 6 inches of each conduit connection. 
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3.3 INSTALLATION 

A. All conduits shall contain an insulated equipment ground wire whether indicated or not.  
The equipment ground wire shall be sized in accordance with Table 250.122 of the 
CEC, unless otherwise noted. 

B. All conduit systems shall be mechanically and electrically continuous. 

C. Conduits shall not be encased in concrete floor slabs on grade. 

D. Seal service entrance conduits and all underground conduit runs with "Duct Seal" or 
equal.  Make gas-tight.  Seal in junction boxes, handholes and metering switchboard. 

E. Conduits shall be run concealed, except in certain approved and indicated locations.  
Conduits shall be grouped in neat parallel lines following the lines of the building 
structure. 

F. The ends of all conduit shall be square, carefully reamed out to full size, shouldered in 
the fittings, and bushed or capped wherever stubbed. 

G. Upon completion of any run of conduit, test the run and see that it is free of obstruction.  
Plug each end with conduit pennies and bushings and leave plugged until ready to pull 
wire or cable. 

H. Not more than four (4) 90 degrees ells or bends or the equivalent shall be used in any 
single run of conduit.   

I. Conduit installed on equipment shall not obstruct any removable panel, access door, or 
control.  Control apparatus, outlet, junction, and pullboxes, shall be installed so as not 
to interfere with any piping, fixtures, or equipment. 

J. Precast Concrete Handhole and Manhole Installation: 
 
1. Comply with ASTM C 891 unless otherwise indicated. 
2. Install units level and plumb and with orientation and depth coordinated with 

connecting ducts, to minimize bends and deflections required for proper 
entrances. 

3. Unless otherwise indicated, support units on a level bed of crushed stone or 
gravel, graded from 1-inch sieve to No. 4 sieve and compacted to same density 
as adjacent undisturbed earth. 

4. Handhole Covers:  In paved areas and trafficways, set surface flush with finished 
grade.  Set covers of other handholes 1 inch above finished grade. 

5. Bond equipment ground conductor to handhole cover as indicated. 

3.4 EARTHWORK 

A. Excavate trenches to depths indicated except that if hard material is encountered, the 
provisions of the contract respecting an adjustment for changed conditions shall apply, 
subject to the requirements of notification thereunder being given.  Hard material shall 
be defined as solid rock, firmly cemented unstratified masses or conglomerate deposits 
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possessing the characteristics of solid rock not ordinarily removed without systematic 
drilling and blasting, and any boulder, masonry, or concrete (except pavement), 
exceeding ½-cubic yard in volume. 

B. Excavated materials not required or suitable for backfill shall be removed from the 
project site.  Provide sheeting and shoring as necessary for protection of work and 
safety of personnel.  Remove water from excavation by pumping or other approved 
method. 

C. Backfilling:  Provide a plastic warning tape approximately six (6)-inches below the top 
of the trench in the backfill.  Backfill shall be placed in layers not more than six (6)-
inches thick and each layer shall be compacted.  Backfilling shall be free from roots, 
wood scrap material, and other vegetable matter and refuse.  Compaction of backfill 
shall be to 95 percent of maximum density. 

1. Backfilling around structures shall consist of earth, loam sandclay, or sand and 
gravel, free from large clods of earth or stones over one inch in size.  Backfill 
materials shall be placed symmetrically on all sides in loose layers not more than 
nine (9)-inches deep.  Each layer shall be moistened, if necessary, and 
compacted with mechanical or hand tampers to 95 percent compaction. 

3.5 GROUNDING 

A. Grounding shall be accordance with Section 26 05 26, "Grounding and Bonding". 

END OF SECTION 26 05 43 
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SECTION 26 05 53 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Color and legend requirements for raceways, conductors, and warning labels and 
signs. 

2. Labels. 
3. Bands and tubes. 
4. Tapes and stencils. 
5. Tags. 
6. Signs. 
7. Cable ties. 
8. Paint for identification. 
9. Fasteners for labels and signs. 

1.3 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 electrical identification products. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with ASME A13.1. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 
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E. Comply with NFPA 70E requirements for arc-flash warning labels. 

F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and 
inks used by label printers, shall comply with UL 969. 

2.2 COLOR AND LEGEND REQUIREMENTS 

A. Raceways and Cables Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field. 
2. Legend: Indicate voltage and system or service type. 

B. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors 
listed below for ungrounded feeder and branch-circuit conductors. 

1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if 
authorities having jurisdiction permit. 

2. Colors for 208/120-V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 
c. Phase C: Blue. 

3. Color for Neutral: White. 
4. Color for Equipment Grounds: Green. 

C. Warning Label Colors: 

1. Identify system voltage with black letters on an orange background. 

D. Warning labels and signs shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 
INCHES." 

E. Equipment Identification Labels: 

1. Black letters on a white field. 
2. Refer to specific sections for nameplate requirements. 

2.3 LABELS 

A. Self-Adhesive Wraparound Labels: Preprinted, 3-mil-thick, polyester flexible label with 
acrylic pressure-sensitive adhesive. 
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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. Brady Corporation.
b. Brother International Corporation.
c. Grafoplast Wire Markers.
d. Ideal Industries, Inc.
e. Panduit Corp.

2. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating,
protective shield over the legend. Labels sized such that the clear shield overlaps
the entire printed legend.

3. Marker for Labels: Machine-printed, permanent, waterproof, black ink
recommended by printer manufacturer.

B. Self-Adhesive Labels: Polyester, thermal, transfer-printed, 3-mil-thick, multicolor,
weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended
use and location.

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. Brady Corporation.
b. Brother International Corporation.
c. Grafoplast Wire Markers.
d. HellermannTyton.
e. Ideal Industries, Inc.
f. Panduit Corp.

2. Minimum Nominal Size:

a. 1-1/2 by 6 inches for raceway and conductors.
b. 3-1/2 by 5 inches for equipment.
c. As required by authorities having jurisdiction.

2.4 TAPES AND STENCILS 

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit
identification legend machine printed by thermal transfer or equivalent process.

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. Carlton Industries, LP.
b. HellermannTyton.
c. Ideal Industries, Inc.
d. Panduit Corp.
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B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less 
than 3 mils thick by 1 to 2 inches wide; compounded for outdoor use. 

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. Brady Corporation. 
b. Carlton Industries, LP. 
c. emedco. 
d. Marking Services, Inc. 

C. Underground-Line Warning Tape: 

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. Brady Corporation. 
b. Ideal Industries, Inc. 
c. Marking Services, Inc. 
d. Seton Identification Products. 

2. Tape: 

a. Recommended by manufacturer for the method of installation and suitable 
to identify and locate underground electrical and communications utility 
lines. 

b. Printing on tape shall be permanent and shall not be damaged by burial 
operations. 

c. Tape material and ink shall be chemically inert and not subject to 
degradation when exposed to acids, alkalis, and other destructive 
substances commonly found in soils. 

3. Color and Printing: 

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and 
ANSI Z535.5. 

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE". 
c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, PA CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE". 

2.5 TAGS 

A. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch thick, color-coded for 
phase and voltage level, with factory screened permanent designations; punched for 
use with self-locking cable tie fastener. 

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: 
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a. Brady Corporation.
b. Carlton Industries, LP.
c. Grafoplast Wire Markers.
d. LEM Products Inc.
e. Marking Services, Inc.
f. Panduit Corp.
g. Seton Identification Products.

B. Write-on Tags:

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. Carlton Industries, LP.
b. LEM Products Inc.
c. Seton Identification Products.

2. Polyester Tags: 0.015 inch thick, with corrosion-resistant grommet and cable tie
for attachment.

3. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.

2.6 SIGNS 

A. Laminated Acrylic or Melamine Plastic Signs:

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. Brady Corporation.
b. Carlton Industries, LP.
c. emedco.
d. Marking Services, Inc.

2. Engraved legend.
3. Thickness:

a. For signs up to 20 sq. in., minimum 1/16 inch thick.
b. For signs larger than 20 sq. in., 1/8 inch thick.
c. Engraved legend with black letters on white face
d. Punched or drilled for mechanical fasteners with 1/4-inch grommets in

corners for mounting.

2.7 CABLE TIES 

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:
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1. HellermannTyton. 
2. Ideal Industries, Inc. 
3. Marking Services, Inc. 
4. Panduit Corp. 

B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior 
sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 Deg F according to ASTM D638: 12,000 psi. 
3. Temperature Range: Minus 40 to plus 185 deg F. 
4. Color: Black. 

2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in painting Sections for paint materials and application 
requirements. Retain paint system applicable for surface material and location (exterior 
or interior). 

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel 
machine screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Self-Adhesive Identification Products: Before applying electrical identification products, 
clean substrates of substances that could impair bond, using materials and methods 
recommended by manufacturer of identification product. 

3.2 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other features 
with requirements in other Sections requiring identification applications, Drawings, 
Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance 
manual. Use consistent designations throughout Project. 

B. Install identifying devices before installing acoustical ceilings and similar concealment. 

C. Verify identity of each item before installing identification products. 

D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and 
operation and maintenance manual. 

E. Apply identification devices to surfaces that require finish after completing finish work. 

F. Install signs with approved legend to facilitate proper identification, operation, and 
maintenance of electrical systems and connected items. 
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G. System Identification for Raceways and Cables under 600 V: Identification shall
completely encircle cable or conduit. Place identification of two-color markings in
contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

H. System Identification for Raceways and Cables over 600 V: Identification shall
completely encircle cable or conduit. Place adjacent identification of two-color markings
in contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

I. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm,
control, and signal connections.

J. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate
for viewing from the floor.

K. Accessible Fittings for Raceways: Identify the covers of each junction and pull box of
the following systems with the wiring system legend and system voltage. System
legends shall be as follows:
1. "POWER."
2. “SIGNAL”.

L. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high
visibility and accessibility.

M. Self-Adhesive Labels:

1. On each item, install unique designation label that is consistent with wiring
diagrams, schedules, and operation and maintenance manual.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters
on 1-1/2-inch-high label; where two lines of text are required, use labels 2 inches
high.

N. Marker Tapes: Secure tight to surface at a location with high visibility and accessibility.

O. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and
accessibility.

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
minimum distance of 6 inches where splices or taps are made. Apply last two
turns of tape with no tension to prevent possible unwinding.

P. Tape and Stencil: Comply with requirements in painting Sections for surface
preparation and paint application.

Q. Underground Line Warning Tape:

1. During backfilling of trenches, install continuous underground-line warning tape
directly above cable or raceway at 6 to 8 inches below finished grade. Use
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multiple tapes where width of multiple lines installed in a common trench or 
concrete envelope exceeds 16 inches overall. 

2. Install underground-line warning tape for direct-buried cables and cables in 
raceways. 

R. Nonmetallic Preprinted Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using UV-stabilized cable ties. 

S. Write-on Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using UV-stabilized cable ties. 

T. Laminated Acrylic or Melamine Plastic Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters 
on 1-1/2-inch-high sign; where two lines of text are required, use labels 2 inches 
high. 

U. Cable Ties: General purpose, for attaching tags, except as listed below: 

1. Outdoors: UV-stabilized nylon. 

3.3 IDENTIFICATION SCHEDULE 

A. Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. Install access doors 
or panels to provide view of identifying devices. 

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull 
points, and locations of high visibility. Identify by system and circuit designation. 

C. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of 
each junction and pull box of the following systems with self-adhesive labels containing 
the wiring system legend and system voltage. System legends shall be as follows: 
1. "POWER." 
2. “SIGNAL”. 

D. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull 
and junction boxes, manholes, and handholes, use self-adhesive vinyl tape to identify 
the phase. 

1. Locate identification at changes in direction, at penetrations of walls and floors, at 
50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in 
congested areas. 
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E. Control-Circuit Conductor Identification: For conductors and cables in pull and junction 
boxes, manholes, and handholes, use self-adhesive labels with the conductor or cable 
designation, origin, and destination. 

F. Control-Circuit Conductor Termination Identification: For identification at terminations, 
provide self-adhesive labels with the conductor designation. 

G. Conductors to Be Extended in the Future: Attach write-on tags to conductors and list 
source. 

H. Locations of Underground Lines: Underground-line warning tape for power, lighting, 
communication, and control wiring and optical-fiber cable. 

I. Instructional Signs: Self-adhesive labels, including the color code for grounded and 
ungrounded conductors. 

J. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: 
Self-adhesive labels. 

1. Apply to exterior of door, cover, or other access. 

K. Arc Flash Warning Labeling: Self-adhesive labels. 

L. Operating Instruction Signs: Laminated acrylic or melamine plastic signs. 

M. Equipment Identification Labels: 

1. Indoor Equipment: Laminated acrylic or melamine plastic sign. 
2. Outdoor Equipment: Laminated acrylic or melamine sign. 
3. Equipment to Be Labeled: 

a. Panelboards: Typewritten directory of circuits in the location provided by 
panelboard manufacturer. Panelboard identification shall be in the form of 
an engraved, laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Enclosed switches. 
e. Enclosed circuit breakers. 
f. Enclosed controllers. 
g. Variable-speed controllers. 
h. Push-button stations. 
i. Contactors. 
j. Remote-controlled switches, dimmer modules, and control devices. 
k. Monitoring and control equipment. 

END OF SECTION 26 05 53 
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SECTION 26 05 73 

OVERCURRENT PROTECTIVE DEVICES 

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 REFERENCES 

A. National Electrical Manufacturers Association FU 1. 

B. National Electrical Code (NEC). 

1.3 SUMMARY 

A. Circuit breakers (each type and style). 

B. Circuit breaker handle padlock assembly. 

C. Enclosures (each type and style). 

1.4 WARRANTY 

A. Warranty shall comply with the provisions of Section 26 05 00, "General Electrical 
Requirements". 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. ABB Inc. 
2. Eaton. 
3. General Electric Company. 
4. Siemens Industry, Inc., Energy Management Division. 
5. Square D; by Schneider Electric. 

B. Type HD, Heavy Duty: 
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1. Single throw. 
2. Two or Three pole as indicated. 
3. 240-V ac. 
4. 200 A and smaller. 
5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to 

accommodate specified fuses. 
6. Lockable handle with capability to accept three padlocks and interlocked with 

cover in closed position. 

C. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum 
ground conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are 
specified. 

4. Lugs: Mechanical type, suitable for number, size, and conductor material. 

2.2 NONFUSIBLE SWITCHES 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. Eaton. 
2. General Electric Company. 
3. Siemens Industry, Inc., Energy Management Division. 
4. Square D; by Schneider Electric. 

B. Type HD, Heavy Duty, Three Pole, Single Throw, 240-V ac, 1200 A and Smaller: 
UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept 
three padlocks, and interlocked with cover in closed position. 

C. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum 
ground conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

3. Lugs: Mechanical type, suitable for number, size, and conductor material. 

2.3 CIRCUIT BREAKERS 

A. Circuit breakers for main service equipment and panelboards shall be bolt-on type.  
Handle ties and dual, quad or tandem breakers are not acceptable.  Mounting 
hardware, accessories, faceplates, enclosures, etc., shall be provided as required.  
Each and every circuit breaker shall be provided with a handle padlock attachment.  
This attachment shall allow the circuit breaker to be padlocked in either the "ON" or 
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"OFF" position.  Circuit breakers for main service equipment shall be as specified in 
Section 26 24 13, "Service Entrance and Metering Equipment.” 

B. Circuit breakers shall be quick-break on manual and automatic operation, and the 
handle mechanism shall be trip-free to prevent holding contact closed against a short 
circuit or sustained overload.  Contacts shall be of high pressure butt-type and shall be 
made of a silver alloy material.  Arc chutes shall be provided.  Automatic thermal and 
magnetic tripping devices shall be located in each pole for the breaker.   

C. Short circuit interrupting capacity shall be as indicated on the plans and shall in no 
case be less than 10,000A symmetrical at 120/240 volts, or 14,000A symmetrical at 
277/480 volts. 

D. Circuit breakers with frame sizes 225A through 350A shall have adjustable magnetic 
trip setting.  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Bolted connections shall be torque-tightened to manufacturer’s specifications. 

B. Clipping of wires from standard cable to fit connector shall not be permitted.  
Appropriate connecting device shall be provided for multiple or oversized cable 
connections. 

C. Install series rated warning labels where overcurrent devices are series-rated to 
achieve adequate short circuit current rating. 

3.2 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS 

A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with 
the following environmental ratings. 

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1. 
2. Outdoor Locations: NEMA 250, Type 3R. 
3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4. 

3.3 INSTALLATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with 
equipment served and adjacent surfaces. Maintain required workspace clearances and 
required clearances for equipment access doors and panels. 

B. Install individual wall-mounted switches and circuit breakers with tops at uniform height 
unless otherwise indicated. 
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C. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and 
brackets and temporary blocking of moving parts from enclosures and components. 

D. Install fuses in fusible devices. 

E. Comply with NFPA 70 and NECA 1. 

3.4 IDENTIFICATION 

A. Comply with requirements in Section 26 05 53 "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; 
provide warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections for Switches: 

1. Visual and Mechanical Inspection: 

a. Inspect physical and mechanical condition. 
b. Inspect anchorage, alignment, grounding, and clearances. 
c. Verify that the unit is clean. 
d. Verify blade alignment, blade penetration, travel stops, and mechanical 

operation. 
e. Verify that fuse sizes and types match the Specifications and Drawings. 
f. Verify that each fuse has adequate mechanical support and contact 

integrity. 
g. Inspect bolted electrical connections for high resistance using one of the 

two following methods: 

1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to values of 
similar connections. Investigate values that deviate from those 
of similar bolted connections by more than 50 percent of the 
lowest value. 

2) Verify tightness of accessible bolted electrical connections by 
calibrated torque-wrench method in accordance with manufacturer's 
published data or NETA ATS Table 100.12. 

a) Bolt-torque levels shall be in accordance with manufacturer's 
published data. In the absence of manufacturer's published 
data, use NETA ATS Table 100.12. 
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h. Verify correct phase barrier installation. 
i. Verify lubrication of moving current-carrying parts and moving and sliding 

surfaces. 

2. Electrical Tests: 

a. Perform resistance measurements through bolted connections with a low-
resistance ohmmeter. Compare bolted connection resistance values to 
values of similar connections. Investigate values that deviate from adjacent 
poles or similar switches by more than 50 percent of the lowest value. 

b. Measure contact resistance across each switchblade fuseholder. Drop 
values shall not exceed the high level of the manufacturer's published data. 
If manufacturer's published data are not available, investigate values that 
deviate from adjacent poles or similar switches by more than 50 percent of 
the lowest value. 

c. Perform insulation-resistance tests for one minute on each pole, phase-to-
phase and phase-to-ground with switch closed, and across each open 
pole. Apply voltage in accordance with manufacturer's published data. In 
the absence of manufacturer's published data, use Table 100.1 from the 
NETA ATS. Investigate values of insulation resistance less than those 
published in Table 100.1 or as recommended in manufacturer's published 
data. 

d. Measure fuse resistance. Investigate fuse-resistance values that deviate 
from each other by more than 15 percent. 

D. Tests and Inspections for Molded Case Circuit Breakers: 

1. Visual and Mechanical Inspection: 

a. Verify that equipment nameplate data are as described in the 
Specifications and shown on the Drawings. 

b. Inspect physical and mechanical condition. 
c. Inspect anchorage, alignment, grounding, and clearances. 
d. Verify that the unit is clean. 
e. Operate the circuit breaker to ensure smooth operation. 
f. Inspect bolted electrical connections for high resistance using one of the 

two following methods: 

1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to values of 
similar connections. Investigate values that deviate from those 
of similar bolted connections by more than 50 percent of the 
lowest value. 

2) Verify tightness of accessible bolted electrical connections by 
calibrated torque-wrench method in accordance with manufacturer's 
published data or NETA ATS Table 100.12. 
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a) Bolt-torque levels shall be in accordance with manufacturer's 
published data. In the absence of manufacturer's published 
data, use NETA ATS Table 100.12. 

g. Inspect operating mechanism, contacts, and chutes in unsealed units. 
h. Perform adjustments for final protective device settings in accordance with 

the coordination study. 

2. Electrical Tests: 

a. Perform resistance measurements through bolted connections with a low-
resistance ohmmeter. Compare bolted connection resistance values to 
values of similar connections. Investigate values that deviate from adjacent 
poles or similar switches by more than 50 percent of the lowest value. 

b. Perform insulation-resistance tests for one minute on each pole, phase-to-
phase and phase-to-ground with circuit breaker closed, and across each 
open pole. Apply voltage in accordance with manufacturer's published 
data. In the absence of manufacturer's published data, use Table 100.1 
from the NETA ATS. Investigate values of insulation resistance less than 
those published in Table 100.1 or as recommended in manufacturer's 
published data. 

c. Perform a contact/pole resistance test. Drop values shall not exceed the 
high level of the manufacturer's published data. If manufacturer's published 
data are not available, investigate values that deviate from adjacent poles 
or similar switches by more than 50 percent of the lowest value. 

d. Test functionality of the trip unit by means of primary current injection. 
Pickup values and trip characteristics shall be as specified and within 
manufacturer's published tolerances. 

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

E. Perform the following infrared scan tests and inspections and prepare reports: 
1. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days 

after Final Acceptance, perform an infrared scan of each enclosed switch and 
circuit breaker. Remove front panels so joints and connections are accessible to 
portable scanner. 

2. Instruments and Equipment: Use an infrared scanning device designed to 
measure temperature or to detect significant deviations from normal values. 
Provide calibration record for device. 

F. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 
malfunctioning controls and equipment. 

G. Enclosed switches and circuit breakers will be considered defective if they do not pass 
tests and inspections. 

H. Prepare test and inspection reports. 

1. Test procedures used. 
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2. Include identification of each enclosed switch and circuit breaker tested and 
describe test results. 

3. List deficiencies detected, remedial action taken, and observations after remedial 
action. 

3.6 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly and lubricate as 
recommended by manufacturer. 

3.7 TESTS 

A. Each circuit breaker shall be operated under load a minimum of three (3) times. 

B. Test switches a minimum of three (3) times to ensure correct operation. 

C. Measure contact resistance and perform trip unit test on all circuit breakers 100A trip 
and larger.  Submit typewritten report to owner.  Correct all deficiencies and retest.  
Test report entries shall identify each circuit breaker and metering pedestal. 

END OF SECTION 26 05 73 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 531 | Page



 POLICE RANGE REFURBISHMENT PROJECT - PHASE II
  

 
FINAL DESIGN 
MAY 10, 2019 

                                        LIGHTING CONTROL 
DEVICES 

                                                             26 09 23 - 1 

 

   

SECTION 26 09 23 

LIGHTING CONTROL DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 
1. Time switches. 
2. Photoelectric switches. 
3. Indoor occupancy sensors. 
4. Lighting contactors. 

B. Related Requirements: 
1. Section 26 27 26 "Wiring Devices" for wall-box dimmers, wall-switch occupancy 

sensors, and manual light switches. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  Show installation details for occupancy and light-level sensors. 
1. Interconnection diagrams showing field-installed wiring. 
2. Include diagrams for power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For each type of lighting control device to include in 
emergency, operation, and maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 INDOOR OCCUPANCY SENSORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the 
following: 
1. Bryant Electric; a Hubbell company. 
2. Cooper Industries, Inc. 
3. Hubbell Building Automation, Inc. 
4. Leviton Mfg. Company Inc. 
5. Lightolier Controls. 
6. Lithonia Lighting; Acuity Lighting Group, Inc. 
7. Lutron Electronics Co., Inc. 
8. NSi Industries LLC; TORK Products. 
9. RAB Lighting. 
10. Sensor Switch, Inc. 
11. Square D; a brand of Schneider Electric. 
12. Watt Stopper. 

B. General Requirements for Sensors:  Wall- or ceiling-mounted, solid-state indoor 
occupancy sensors with a separate power pack. 
1. Listed and labeled as defined in CEC, by a qualified testing agency, and marked 

for intended location and application. 
2. Certified by the manufacturer to the California Energy Commission as compliant 

with CCR Title 24 Part 6 California Energy Code. 
3. Operation:  Unless otherwise indicated, turn lights on when coverage area is 

occupied, and turn them off when unoccupied; with a time delay for turning lights 
off, adjustable over a minimum range of 1 to 15 minutes. 

4. Sensor Output:  Contacts rated to operate the connected relay, complying with 
UL 773A.  Sensor is powered from the power pack. 

5. Power Pack:  Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 
13-A tungsten at 120-V ac, and for 1 HP at 120-VAC.  Sensor has 24-VDC, 150-
mA, Class 2 power source, as defined by CEC. 

6. Mounting: 
a. Sensor:  Suitable for mounting in any position on a standard outlet box. 
b. Relay:  Externally mounted through a 1/2-inch knockout in a standard 

electrical enclosure. 
c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind 

hinged door. 
7. Indicator:  Digital display, to show when motion is detected during testing and 

normal operation of sensor. 
8. Bypass Switch:  Override the "on" function in case of sensor failure. 
9. Automatic Light-Level Sensor:  Adjustable from 2 to 200 fc; turn lights off when 

selected lighting level is present. 

C. Dual-Technology Type:  Ceiling mounted; detect occupants in coverage area using PIR 
and ultrasonic detection methods.  The particular technology or combination of 
technologies that control on-off functions is selectable in the field by operating controls 
on unit. 
1. Sensitivity Adjustment:  Separate for each sensing technology. 
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2. Detector Sensitivity:  Detect occurrences of 6-inch- minimum movement of any
portion of a human body that presents a target of not less than 36 sq. in., and
detect a person of average size and weight moving not less than 12 inches in
either a horizontal or a vertical manner at an approximate speed of 12 inches/s.

3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a
circular area of 1000 sq. ft. when mounted on a 96-inch- high ceiling.

2.2 SWITCHBOX-MOUNTED OCCUPANCY SENSORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by the
following:
1. Bryant Electric; a Hubbell company.
2. Cooper Industries, Inc.
3. Hubbell Building Automation, Inc.
4. Leviton Mfg. Company Inc.
5. Lightolier Controls.
6. Lithonia Lighting; Acuity Lighting Group, Inc.
7. Lutron Electronics Co., Inc.
8. Sensor Switch, Inc.
9. Watt Stopper.

B. General Requirements for Sensors:  Automatic-wall-switch occupancy sensor, suitable
for mounting in a single gang switchbox.
1. Listed and labeled as defined in CEC, by a qualified testing agency, and marked

for intended location and application.
2. Certified by the manufacturer to the California Energy Commission as compliant

with CCR Title 24 Part 6 California Energy Code.
3. Operating Ambient Conditions:  Dry interior conditions, 32 to 120 deg F.
4. Switch Rating:  Not less than 800-VA fluorescent at 120 V, 1200-VA fluorescent

at 277 V, and 800-W incandescent.
5. Provide stainless steel plates for exterior locations and white plates for interior

locations along with white color sensors.

C. Wall-Switch:
1. Standard Range:  180-degree field of view, field adjustable from 180 to 40

degrees; with a minimum coverage area of 900 sq. ft.
2. Sensing Technology:  Dual technology - PIR and ultrasonic.
3. Switch Type: single or dual relay (circuit) as required to provide switching pattern

indicated on drawings.
4. Voltage:  Match the circuit voltage.
5. Ambient-Light Override:  Concealed, field-adjustable, light-level sensor from 10

to 150 fc.  The switch prevents the lights from turning on when the light level is
higher than the setpoint of the sensor.

6. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.
7. Adaptive Technology:  Self-adjusting circuitry detects and memorizes usage

patterns of the space and helps eliminate false "off" switching.
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2.3 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than 
No. 12 AWG.  Comply with requirements in Section 26 05 19 "Wires and Cables." 

B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded-copper conductors 
not smaller than No. 18 AWG.  Comply with requirements in Section 26 05 19 "Wires 
and Cables." 

C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not 
smaller than No. 14 AWG.  Comply with requirements in Section 26 05 19 "Wires and 
Cables." 

PART 3 - EXECUTION 

3.1 SENSOR INSTALLATION 

A. Coordinate layout and installation of ceiling-mounted devices with other construction 
that penetrates ceilings or is supported by them, including light fixtures, HVAC 
equipment, ceiling fans, smoke detectors, fire-suppression systems, and partition 
assemblies. 

B. Install and aim sensors in locations to achieve not less than 90 percent coverage of 
areas indicated.  Do not exceed coverage limits specified in manufacturer's written 
instructions. 

C. Adjust time delay off setpoint to 30 minutes where applicable. 

3.2 WIRING INSTALLATION 

A. Wiring Method:  Comply with Section 26 05 19 "Wires and Cables." Minimum conduit 
size shall be 3/4 inch. 

B. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and non-
power-limited conductors according to conductor manufacturer's written instructions. 

C. Size conductors according to lighting control device manufacturer's written instructions 
unless otherwise indicated. 

D. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips 
in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures. 

3.3 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 26 05 53 
"Identification for Electrical Systems." 
1. Identify controlled circuits in lighting contactors. 
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2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors
at each sensor.

B. Label time switches and contactors with a unique designation.

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate lighting control devices
and perform tests and inspections.

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to
test and inspect components, assemblies, and equipment installations, including
connections.

C. Perform the following tests and inspections with the assistance of a factory-authorized
service representative:
1. Operational Test:  After installing time switches and sensors, and after electrical

circuitry has been energized, start units to confirm proper unit operation.
2. Test and adjust controls and safeties.  Replace damaged and malfunctioning

controls and equipment.

D. Lighting control devices will be considered defective if they do not pass tests and
inspections.

E. Prepare test and inspection reports.

3.5 ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting sensors to suit actual occupied
conditions.  Provide up to two visits to Project during other-than-normal occupancy
hours for this purpose.
1. For occupancy and motion sensors, verify operation at outer limits of detector

range.  Set time delay to suit Owner's operations.
2. For daylighting controls, adjust setpoints and deadband controls to suit Owner’s

operations.

3.6 DEMONSTRATION 

A. Coordinate demonstration of products specified in this Section with demonstration
requirements for low-voltage, programmable lighting control systems specified in
Section 26 09 43.23 "Relay-Based Lighting Controls."

B. Train Owner's maintenance personnel to adjust, operate, and maintain lighting control
devices.

END OF SECTION 26 09 23 
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SECTION 26 09 43.23 

RELAY-BASED LIGHTING CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes:  Lighting control panels using mechanically held relays for switching. 

B. Section Includes:  Networked lighting control panels using control-voltage relays for 
switching and that are interoperable with BAS. 

1.3 DEFINITIONS 

A. BAS:  Building automation system. 

B. CBC:  California Building Code (CCR Title 24, Part 2). 

C. CEC:  California Electrical Code (CCR Title 24, Part 3). 

D. IP:  Internet protocol. 

E. Monitoring:  Acquisition, processing, communication, and display of equipment status 
data, metered electrical parameter values, power quality evaluation data, event and 
alarm signals, tabulated reports, and event logs. 

F. PC:  Personal computer; sometimes plural as "PCs." 

G. RS-485:  A serial network protocol, similar to RS-232, complying with TIA-485-A. 

1.4 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 control modules, power distribution 
components, relays, manual switches and plates, and conductors and cables. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 
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B. Shop Drawings:  For each relay panel and related equipment. 

1. Include dimensioned plans, elevations, sections, and details.  Show tabulations 
of installed devices, equipment features, and ratings. 

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail wiring partition configuration, current, and voltage ratings. 
4. Short-circuit current rating of relays. 
5. Include diagrams for power, signal, and control wiring. 
6. Block Diagram:  Show interconnections between components specified in this 

Section and devices furnished with power distribution system components.  
Indicate data communication paths and identify networks, data buses, data 
gateways, concentrators, and other devices to be used.  Describe characteristics 
of network and other data communication lines. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Submit evidence that lighting controls are compatible with 
connected monitoring and control devices and systems specified in other Sections. 

1. Show interconnecting signal and control wiring, and interface devices that prove 
compatibility of inputs and outputs. 

2. For networked controls, list network protocols and provide statements from 
manufacturers that input and output devices comply with interoperability 
requirements of the network protocol. 

B. Qualification Data:  For testing agency. 

C. Field quality-control reports. 

D. Software licenses and upgrades required by and installed for operation and 
programming of digital and analog devices. 

E. Sample Warranty:  For manufacturer's special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For lighting controls to include in emergency, 
operation, and maintenance manuals. 

B. Software and Firmware Operational Documentation: 

1. Software operating and upgrade manuals. 
2. Program Software Backup:  On magnetic media or compact disk, complete with 

data files. 
3. Device address list. 
4. Printout of software application and graphic screens. 
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1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Lighting Control Relays:  Equal to ten percent of amount installed for each size 
indicated, but no fewer than three. 

1.8 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor:  Certified by NETA to supervise on-site 
testing. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Handle and prepare panels for installation according to NECA 407 ”Recommended 
Practice for Installing and Maintaining Panelboards”. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Input signal from field-mounted manual switches, or digital signal sources, shall open 
or close one or more lighting control relays in the lighting control panels.  Any 
combination of inputs shall be programmable to any number of control relays. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
CEC, by a qualified testing agency, and marked for intended location and application. 

C. Comply with 47 CFR, Subparts A and B, for Class A digital devices. 

D. Comply with UL 916 “Energy Management Equipment”. 

2.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Lighting control panels shall withstand the effects of earthquake 
motions determined according to CBC. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts when subjected to the seismic forces specified." 

2. Component Importance Factor:  As indicated on drawings 

B. BAS Interface:  Provide hardware and software to enable the BAS to monitor, control, 
display, and record data for use in processing reports. 
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1. Hardwired Points: 

a. Monitoring:  On-off status 
b. Control:  On-off operation 

2. Communication Interface:  Comply with ASHRAE 135 BACnet A Data 
Communication Protocol for Building Automation and Control Networks The 
communication interface shall enable the BAS operator to remotely control and 
monitor lighting from a BAS operator workstation.  Control features and 
monitoring points displayed locally at lighting panel shall be available through the 
BAS. 

2.3 NETWORKED LIGHTING CONTROL PANELS 

A. Products:  The existing lighting control panels on site are WattStopper LMCP-series. 
Subject to compliance with requirements, new lighting control panels shall match the 
existing system installed under Phase I. 

B. Description:  Lighting control panels using mechanically latched relays to control 
lighting and appliances.  The panels shall be capable of being interconnected with 
digital communications to appear to the operator as a single lighting control system. 

C. Lighting Control Panels: 

1. A single enclosure with incoming lighting branch circuits, control circuits, 
switching relays, and on-board timing and control unit. 

2. A vertical barrier separating branch circuits from control wiring. 

D. Main Control Unit:  Installed in the main lighting control panel only; powered from the 
branch circuit of the standard control unit. 

1. Ethernet Communications:  Comply with MS Windows TCP/IP protocol.  The 
main control unit shall provide for programming of all control functions of the 
main and all networked slave lighting control panels including timing, sequencing, 
and overriding. 

2. Compliance with ASHRAE 135:  Controllers shall support serial MS/TP and 
Ethernet IP communications, and shall be able to communicate directly via BAS 
RS-485 serial networks and Ethernet 10Base-T networks as a native device. 

3. Web Server:  Display information listed below over a standard Web-enabled 
server for displaying information over a standard browser. 

a. A secure, password-protected login screen for modifying operational 
parameters, accessible to authorized users via Web page interface. 

b. Panel summary showing the master and slave panels connected to the 
controller. 

c. Controller diagnostic information. 
d. Show front panel mimic screens for setting up controller parameters, input 

types, zones, and operating schedules.  These mimic screens shall also 
allow direct breaker control and zone overrides. 
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4. Timing Unit: 

a. 365-day calendar, astronomical clock, and automatic adjustments for 
daylight savings and leap year. 

b. Clock configurable for 12-hour (A.M./P.M.) or 24-hour format. 
c. Four independent schedules, each having 24 time periods. 
d. Schedule periods settable to the minute. 
e. Day-of-week, day-of-month, day-of-year with one-time or repeating 

capability. 
f. 16 special date periods. 

5. Time Synchronization:  The timing unit shall be updated not less than every 12 
hour(s) with the network time server. 

6. Sequencing Control with Override: 

a. Automatic sequenced on and off switching of selected relays at times set at 
the timing unit, allowing timed overrides from external switches. 

b. Sequencing control shall operate relays one at a time, completing the 
operation of all connected relays in not more than 10 seconds. 

c. Override control shall allow any relay connected to it to be switched on or 
off by a field-deployed manual switch or by an automatic switch, such as an 
occupancy sensor. 

d. Override control "blinking warning" shall warn occupants approximately five 
minutes before actuating the off sequence. 

e. Activity log, storing previous relay operation, including the time and cause 
of the change of status. 

f. Download firmware to the latest version offered by manufacturer. 

E. Standard Control Unit, Installed in All Lighting Control Panels:  Contain electronic 
controls for programming the operation of the relays in the control panel, contain the 
status of relays, and contain communications link to enable the digital functions of the 
main control unit.  Comply with UL 916. 

1. Electronic control for operating and monitoring individual relays, and display relay 
on-time. 

2. Nonvolatile memory shall retain all setup configurations.  After a power failure, 
the controller shall automatically reboot and return to normal system operation. 

3. Integral keypad and digital-display front panel for local setup, including the 
following: 

a. Blink notice, time adjustable from software. 
b. Ability to log and display relay on-time. 
c. Capability for accepting downloadable firmware so that the latest 

production features may be added in the future without replacing the 
module. 

F. Relays:  Electrically operated, mechanically held single-pole switch, rated at 20 A at 
277 V.  Short-circuit current rating shall be not less than 5 kA.  Control shall be digital 
control network. 
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G. Relays:  Electrically operated, mechanically held single-pole switch, rated at 20 A at 
120-V tungsten, 30 A at 277-V ballast, 1.5 hp at 120 V, and 3 hp at 277 V.  Short-circuit 
current rating shall be not less than 14 kA.  Control shall be digital control network. 

H. Power Supply:  NFPA 70, Class 2, UL listed, sized for connected equipment, plus not 
less than 20 percent spare capacity.  Powered from a dedicated branch circuit of the 
panelboard that supplies power to the line side of the relays, sized to provide control 
power for the local panel-mounted relays, bus system, low-voltage inputs, field-
installed occupancy sensors, and low-voltage photo sensors. 

I. Operator Interface:  At the main control unit, provide interface for a tethered connection 
of a portable PC running MS Windows for configuring all networked lighting control 
panels using setup software designed for the specified operating system.  Include one 
portable device for initial programming of the system and training of Owner's 
personnel.  That device shall remain the property of Owner. 

J. Software: 

1. Menu-driven data entry. 
2. Online and offline programming and editing. 
3. Provide for entry of the room or space designation for the load side of each relay. 
4. Monitor and control all relays, showing actual relay state and the name of the 

automatic actuating control, if any. 
5. Size the software appropriate to the system. 

2.4 MANUAL SWITCHES AND PLATES 

A. Push-Button Switches:  Modular, momentary contact, three wire, for operating one or 
more relays and to override automatic controls. 

1. Match color and style specified in Section 26 27 26 "Wiring Devices." 
2. Integral green LED pilot light to indicate when circuit is on. 
3. Internal white LED locator light to illuminate when circuit is off. 

B. Wall Plates:  Single and multigang plates as specified in Section 26 27 26 "Wiring 
Devices." 

C. Legend:  Engraved or permanently silk-screened on wall plate where indicated.  Use 
designations indicated on Drawings. 

2.5 CONDUCTORS AND CABLES 

A. Power Wiring to Supply Side of Class 2 Power Source:  Not smaller than No. 12 AWG, 
complying with Section 26 05 19 "Wires and Cables." 

B. Classes 2 and 3 Control Cables:  Multiconductor cable with copper conductors not 
smaller than No. 22 AWG, complying with Section 26 05 19 "Wires and Cables." 
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C. Class 1 Control Cables:  Multiconductor cable with copper conductors not smaller than 
No. 16 AWG, complying with Section 26 05 19 "Wires and Cables." 

D. Digital and Multiplexed Signal Cables:  Unshielded, twisted-pair cable with copper 
conductors, complying with TIA/EIA-568-B.2, Category 6 for horizontal copper cable 
and with Section 26 05 19 "Wires and Cables." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle, and store panels according to NECA 407. 

B. Examine panels before installation.  Reject panels that are damaged or rusted or have 
been subjected to water saturation. 

C. Examine elements and surfaces to receive panels for compliance with installation 
tolerances and other conditions affecting performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 WIRING INSTALLATION 

A. Comply with NECA 1 and CEC. 

B. Wiring Method:  Install cables in raceways and cable trays except within consoles, 
cabinets, desks, and counters.  Conceal raceway and cables except in unfinished 
spaces. 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Comply with requirements for cable trays specified in Section 26 05 36 "Cable 

Trays for Electrical Systems." 
3. Comply with requirements for raceways and boxes specified in Section 26 05 43 

"Raceways and Boxes." 

C. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors 
where possible. 

D. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points with no 
excess and without exceeding manufacturer's limitations on bending radii.  Install 
lacing bars and distribution spools. 

3.3 PANEL INSTALLATION 

A. Comply with NECA 1 and CEC. 

B. Install panels and accessories according to NECA 407. 
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C. Comply with mounting and anchoring requirements specified in Section 26 05 48 
"Vibration and Seismic Controls for Electrical Systems." 

D. Mount top of trim 90 inches above finished floor unless otherwise indicated. 

E. Mount panel cabinet plumb and rigid without distortion of box. 

F. Install filler plates in unused spaces. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements 
for identification specified in Section 26 05 53 "Identification for Electrical Systems." 

B. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs complying with Section 26 05 53 "Identification for Electrical Systems." 

C. Create a directory to indicate loads served by each relay; incorporate Owner's final 
room designations.  Obtain approval before installing.  Use a PC or typewriter to create 
directory; handwritten directories are not acceptable. 

D. Lighting Control Panel Nameplates:  Label each panel with a nameplate complying with 
requirements for identification specified in Section 26 05 53 "Identification for Electrical 
Systems." 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
test and inspect components, assemblies, and equipment installations, including 
connections. 

C. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

D. Acceptance Testing Preparation: 

1. Test continuity of each circuit. 

E. Lighting control panel will be considered defective if it does not pass tests and 
inspections. 
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F. Prepare test and inspection reports, including a certified report that identifies lighting
control panels and describes scanning results.  Include notation of deficiencies
detected, remedial action taken, and observations made after remedial action.

3.6 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written
instructions.

2. Confirm correct communications wiring, initiate communications between panels,
and program the lighting control system according to approved configuration
schedules, time-of-day schedules, and input override assignments.

3.7 ADJUSTING 

A. Occupancy Adjustments:  When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied
conditions.  Provide up to two visits to Project during other-than-normal occupancy
hours for this purpose.

3.8 SOFTWARE SERVICE AGREEMENT 

A. Technical Support:  Beginning at Substantial Completion, service agreement shall
include software support for two years.

B. Upgrade Service:  At Substantial Completion, update software to latest version.  Install
and program software upgrades that become available within [two] years from date of
Substantial Completion.  Upgrading software shall include operating system and new
or revised licenses for using software.

1. Upgrade Notice:  At least 30 days to allow Owner to schedule and access the
system and to upgrade computer equipment if necessary.

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain the control unit and operator interface.

END OF SECTION 26 09 43.23 
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SECTION 26 24 16 

PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 

1.3 DEFINITIONS 

A. CBC:  California Building Code (CCR Title 24, Part 2) 

B. CEC:  California Electrical Code (CCR Title 24, Part 3) 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of panelboard, switching and overcurrent protective 
device, transient voltage suppression device, accessory, and component indicated.  
Include dimensions and manufacturers' technical data on features, performance, 
electrical characteristics, ratings, and finishes. 

B. Shop Drawings:  For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details.  Show tabulations 
of installed devices, equipment features, and ratings. 

2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Include evidence of NRTL listing for series rating of installed devices. 
6. Detail features, characteristics, ratings, and factory settings of individual 

overcurrent protective devices and auxiliary components. 
7. Include wiring diagrams for power, signal, and control wiring. 
8. Include time-current coordination curves, including manufacturer’s curve 

numbers for each type and rating of overcurrent protective device included in 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 546 | Page



 POLICE RANGE REFURBISHMENT PROJECT - PHASE II
  

 FINAL DESIGN 
MAY 10, 2019 

                                        PANELBOARDS 
                                                             26 24 16 - 2 

 

   

panelboards.  Submit on translucent log-log graft paper; include selectable 
ranges for each type of overcurrent protective device. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified testing agency. 

B. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent 
protective devices, accessories, and components will withstand seismic forces defined 
in Section 26 05 48 "Vibration and Seismic Controls for Electrical Systems." Include the 
following: 

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. 

C. Field Quality-Control Reports: 

1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that 

comply with requirements. 

D. Panelboard Schedules:  For installation in panelboards.  Submit final versions after 
load balancing. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For panelboards and components to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in 
Section 01 78 23 "Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent 
protective device that allows adjustments. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Keys:  Two spares for each type of panelboard cabinet lock. 
2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) 

Types:  Two spares for each panelboard. 
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3. Fuses for Fused Switches:  Equal to 10 percent of quantity installed for each size
and type, but no fewer than three of each size and type.

1.8 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor:  Currently certified by NETA to supervise on-
site testing.

B. Source Limitations:  Obtain panelboards, overcurrent protective devices, components,
and accessories from single source from single manufacturer.

C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and
other items.  Comply with indicated maximum dimensions.

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in
CEC, by a qualified testing agency, and marked for intended location and application.

E. Comply with NEMA PB 1.

F. Comply with CEC.

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install
temporary electric heating (250 W per panelboard) to prevent condensation.

B. Handle and prepare panelboards for installation according to NECA 407
“Recommended Practice for Installing and Maintaining Panelboards.”

1.10 PROJECT CONDITIONS 

A. Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight,
wet work in spaces is complete and dry, work above panelboards is complete,
and temporary HVAC system is operating and maintaining ambient temperature
and humidity conditions at occupancy levels during the remainder of the
construction period.

2. Rate equipment for continuous operation under the following conditions unless
otherwise indicated:

a. Ambient Temperature:  Not exceeding 23 deg F to plus 104 deg F.
b. Altitude:  Not exceeding 6600 feet.

B. Service Conditions:  NEMA PB 1, usual service conditions, as follows:
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1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet. 

C. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities 
occupied by Owner or others unless permitted under the following conditions and then 
only after arranging to provide temporary electric service according to requirements 
indicated: 

1. Notify Architect no fewer than five days in advance of proposed interruption of 
electric service. 

2. Do not proceed with interruption of electric service without Architect's written 
permission. 

3. Comply with NFPA 70E. 

1.11 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other 
construction that penetrates walls or is supported by them, including electrical and 
other types of equipment, raceways, piping, encumbrances to workspace clearance 
requirements, and adjacent surfaces.  Maintain required workspace clearances and 
required clearances for equipment access doors and panels. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided.  
Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork 
requirements are specified with concrete. 

1.12 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace transient voltage suppression devices that fail in materials or 
workmanship within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces. 

B. Enclosures:  Flush- and/or surface-mounted cabinets as indicated on drawings. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 
b. Outdoor Locations:  NEMA 250, Type 3R. 
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2. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, 
match box dimensions; for flush-mounted fronts, overlap box. 

3. Hinged Front Cover:  Entire front trim hinged to box and with standard door within 
hinged trim cover. 

4. Finishes: 

a. Panels and Trim:  Steel, factory finished immediately after cleaning and 
pretreating with manufacturer's standard two-coat, baked-on finish 
consisting of prime coat and thermosetting topcoat. 

b. Back Boxes:  Galvanized steel. 
c. Fungus Proofing:  Permanent fungicidal treatment for overcurrent 

protective devices and other components. 

5. Directory Card:  Inside panelboard door, mounted in metal frame with transparent 
protective cover. 

C. Incoming Mains Location:  As indicated on drawings. 

D. Phase, Neutral, and Ground Buses: 

1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment 

grounding conductors; bonded to box. 

E. Conductor Connectors:  Suitable for use with conductor material and sizes. 

1. Material:  Tin-plated aluminum. 
2. Main and Neutral Lugs:  Mechanical type. 
3. Ground Lugs and Bus-Configured Terminators:  Mechanical type. 

F. Future Devices:  Mounting brackets, bus connections, filler plates, and necessary 
appurtenances required for future installation of devices. 

G. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-
circuit current available at terminals. 

2.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions 
determined according to CBC and SEI/ASCE 7. 

1. 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 

2.3 ACCEPTABLE MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit 
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2. General Electric Company; GE Consumer & Industrial – Electrical Distribution 
3. Siemens Energy and Automation 
4. Square D; a brand of Schneider Electric 

2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type. 

B. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without 
disturbing adjacent units. 

1. External Control-Power Source:  120-V branch circuit. 

C. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

2.5 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set:  Include tools and miscellaneous items required for overcurrent 
protective device test, inspection, maintenance, and operation. 

B. Portable Test Set:  For testing functions of solid-state trip devices without removing 
from panelboard.  Include relay and meter test plugs suitable for testing panelboard 
meters and switchboard class relays. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Receive, inspect, handle, and store panelboards according to NECA 407. 

B. Examine panelboards before installation.  Reject panelboards that are damaged or 
rusted or have been subjected to water saturation. 

C. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install panelboards and accessories according to NECA 407. 

B. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets 
and temporary blocking of moving parts from panelboards. 

C. Comply with mounting and anchoring requirements specified in Section 26 05 48 
"Vibration and Seismic Controls for Electrical Systems." 

Police Range Refurbishment Project - Phase II                         Attachment E - Technicals 551 | Page



 POLICE RANGE REFURBISHMENT PROJECT - PHASE II
  

 FINAL DESIGN 
MAY 10, 2019 

                                        PANELBOARDS 
                                                             26 24 16 - 7 

 

   

D. Mount top of trim 90 inches above finished floor unless otherwise indicated. 

E. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed 
panelboards with fronts uniformly flush with wall finish and mating with back box. 

F. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges using settings determined by the 
Architect.  Provide 5-day notice to Architect before adjusting trip settings. 

G. Install filler plates in unused spaces. 

H. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs complying with Section 26 05 53 "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room 
designations.  Obtain approval before installing.  Use a computer or typewriter to 
create directory; handwritten directories are not acceptable. 

C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with 
requirements for identification specified in Section 26 05 53 "Identification for Electrical 
Systems." 

D. Device Nameplates:  Label each branch circuit device in distribution panelboards with 
a nameplate complying with requirements for identification specified in 
Section 26 05 53 "Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, 
including connections. 

C. 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. 

D. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting 
supply, feeder, and control circuit. 

2. Test continuity of each circuit. 
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E. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 
60 days after Final Acceptance, perform an infrared scan of each 
panelboard.  Remove front panels so joints and connections are accessible 
to portable scanner. 

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 
of each panelboard 11 months after date of Substantial Completion. 

c. Instruments and Equipment: 

1) Use an infrared scanning device designed to measure temperature or 
to detect significant deviations from normal values.  Provide 
calibration record for device. 

F. Panelboards will be considered defective if they do not pass tests and inspections. 

G. Prepare test and inspection reports, including a certified report that identifies 
panelboards included and that describes scanning results.  Include notation of 
deficiencies detected, remedial action taken, and observations after remedial action.  
Infrared testing reports shall include color photos indicating device temperature test 
results. 

3.5 ADJUSTING 

A. Adjust moving parts and operable component to function smoothly and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges. 

END OF SECTION 26 24 16 
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SECTION 26 27 26 

WIRING DEVICES 

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 SUMMARY 

A. Section includes:
1. Snap switches
2. Duplex receptacles
3. GFCI receptacles
4. Special purpose receptacles
5. Device plates

1.3 DEFINITIONS 

A. CEC:  California Electrical Code (CCR Title 24, Part 3) based on the National Electrical
Code.

B. CBC: California Building Code (CCR Title 24, Part 2)

C. GFCI:  Ground-fault Circuit Interrupter

D. NECA 1: Standard Practice of Good Workmanship in Electrical Contracting

1.4 QUALITY ASSURANCE 

A. Comply with CEC and NECA 1.

1.5 SUBMITTALS 

A. Product Data
1. Material List: A material list with names of manufacturers, model numbers, and

technical information on all equipment proposed.
2. Product technical information sheets for each principal component in the

proposed system. Identify by arrow, circle or similar means products being
proposed.  Submittals consisting of unmodified catalog pages with no markings
will be rejected.

B. Shop Drawings
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C. Samples: when requested by Architect  

D. Operation and Maintenance (O&M) Manuals:  Furnish composite "Systems Operation 
and Maintenance" manuals in indexed three-ring binders, sized to hold the material 
below, plus 50% excess.  Each manual shall contain, but not be limited to: 
1. Instruction for proper operation. 
2. Factory issued technical, installation, and maintenance manuals. 
3. Factory issued operations and programming (software) manuals. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
CEC, by a qualified testing agency, and marked for intended location and application. 

2.2 ACCEPTABLE MANUFACTURERS 

A. Source Limitations:  Obtain materials and accessories from single source from single 
manufacturer. 

2.3 SWITCHES 

A. AC general use snap switches shall be industrial grade toggle handle, quiet operating, 
UL 20 listed and verified to meet Federal Specification W S 896 and NEMA WD 1 
heavy duty tests. 

B. Switches shall be rated 120/277V, 20A. 

C. Toggle handle color shall be white. 

D. Switches shall be constructed with oversized silver cadmium alloy contacts, permanent 
lubrication, and binding head screws suitable for #10 AWG wire, back & side wire.  
Connection shall be made by wrapping the wire around the screw or tightening a screw 
clamp.  Push in type connections are not acceptable.  Switches may have built in 
pigtail connection in lieu of screw connection.  Switches shall be self- grounding. 

E. Acceptable Manufacturers: 
1. Cooper (Arrow Hart) 1221 
2. Hubbell HBL1221 
3. Leviton 1221-2 
4. Pass & Seymour #PS20AC1 

2.4 RECEPTACLES 

A. General receptacle outlets shall be hard-use industrial grade 20A, 125 volt, 2 pole, 3 
wire NEMA 5-20R.  The attachment screw shall have an automatic grounding clip.  A 
green grounding screw shall be mounted on the bridge which shall run around the back 
of a break and impact resistant plastic body. The bridge shall be securely locked to the 
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body.  Outlets shall be UL 498 listed and verified to meet Federal Specification WC 596 
and NEMA WD 1 heavy duty performance tests.  Contacts shall be extra heavy-duty 
copper alloy or bronze double wipe type.  Outlets shall have binding head screws 
suitable for #10 AWG wire.  Connection shall be made by wrapping the wire around the 
screw or tightening a clamp.  Push in type connections are not acceptable.  Outlets 
may have built in pigtail connection in lieu of screw connection. 

B. Receptacle outlet faces shall be white. Exception: receptacles that are controlled by 
occupancy sensors as switched plug loads shall be gray. 
1. Acceptable Manufacturers: 

a. Cooper (Arrow Hart) AH5362 
b. Hubbell HBL5362 
c. Leviton 5362 
d. Pass & Seymour 5362 

C. Receptacles installed outdoors or in other damp or wet locations shall be listed 
weather-resistant. 

D. Ground fault circuit interrupter (GFCI) outlets shall be specification grade UL 498 
NEMA 5-20R 125V 20A duplex grounding non-feed-through type self-testing 
receptacle, designed to prevent normal operation when miswired, suitable for mounting 
in a standard outlet box.  A ground current of 5 milliamps or higher shall trip the circuit 
open in less than 1/30 second.  There shall be a test button and a reset button on the 
front.  Each GFCI outlet shall be tested after installation and results of the test 
submitted in writing. 
1. Acceptable Manufacturers: 

a. Cooper (Arrow Hart) 
b. Hubbell GF20ST 
c. Leviton S7899 
d. Pass & Seymour 2094 

E. Industrial type outlets shall be by Crouse Hinds, Appleton, or Russell and Stoll, and 
shall be rated for the amps, volts, poles, and wires indicated on the drawings. 

F. Special power outlets, not listed above, shall be standard NEMA configuration as noted 
on drawings and shall be of at least equal grade and quality to those listed above. 
Special receptacles not available in color may be silver or black finish. 

2.5 DEVICE PLATES 

A. Acceptable Manufacturers: 
1. Cooper (Arrow Hart) 
2. Hubbell 
3. Leviton 
4. Pass & Seymour 

B. Plates for flush wiring devices, including telephone outlets, shall be satin finish type 
304 stainless steel in range tunnels, and white thermoplastic in indoor finished 
locations.  Wiring devices and device plates shall be the same manufacturer.   

C. Provide switch and device plates with engraved designations wherever called for by 
words, set off in quotation marks near a switch location, or by symbol. If inscription is 
not detailed on drawings request it from the Owner's representative.  Engraving shall 
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be in 1/8” high block type letters filled with black enamel. 

D. Finish plates for all surface mounted devices shall be pressed steel galvanized.  Cover 
plates for flush mounted junction boxes in finished areas shall be selected by Owner's 
representative. 

E. For surface interior outlet and junction boxes of the pressed steel knockout type, use 
1/2” raised galvanized steel plates for devices and flat galvanized steel for blank plates. 

F. Weatherproof faceplates shall consist of a hinged outlet cover/enclosure clearly 
marked "Suitable For Wet Locations While In Use" and "UL Listed". A gasket shall be 
provided between the enclosure and the mounting surface, and between the hinged 
cover and mounting plate/base.  TayMac #10310 or equal. 

PART 3 - EXECUTION 

3.1 INSTALLATION OF OUTLETS AND EQUIPMENT 

A. All outlets, wall switches and wiring devices may be relocated within a radius of 12 feet 
at no additional charge to the Owner if such request is made prior to installation of the 
rough-in for the item. 

B. Accurately place outlet boxes independently and securely fasten to the structure and, 
in concealed work, provide with plaster rings and set flush with finished surface of walls 
or ceilings. 

C. Coordinate the location and mounting heights of wall-mounted receptacles, fire alarm 
and signal devices, and switches with casework, shelving, furniture, and other 
equipment shown on Architectural and Interiors drawings and fabrication shop 
drawings and comply with the Americans with Disabilities Act (ADA), CBC, ANSI, and 
all other applicable codes governing the project.  Conflicts shall immediately be brought 
to the attention of the District’s representative for resolution before the installation of 
the rough-in for the devices. 

D. Outlet and junction boxes for interior use shall be galvanized, one piece pressed or 
welded steel, knockout type, except where other types of boxes are indicated or 
specified.  In masonry or concrete construction waterproof boxes manufactured for that 
purpose shall be used. Plastic, fiber or composition boxes will not be permitted. 

E. Protectively cover all devices, outlet boxes, cabinets, etc., before plastering and 
painting. 

F. All receptacles for restrooms, toilet rooms, custodial closets, locker rooms, kitchens, 
electric water coolers, vending machines and on building exterior shall be GFCI type. 

3.2 FACEPLATE INSTALLATION 

A. Provide a plate for each outlet, receptacle, switch, device and box. 

B. Each switch, receptacle device, etc. which is installed in an outlet box with coverplate 
shall have the panel and circuit number engraved with 1/8" high black filled lettering at 
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top of coverplate. 

C. Plates for outdoor locations shall be weatherproof.

D. Ganged devices shall have gang plates exactly matching the arrangement and quantity
of devices.  All plates shall fit the box perfectly with no field modification necessary.
Plates on surface mounted boxes shall not overhang the box.  All plates shall be
manufactured specifically for the type of outlet, device and box to which they are
applied.

3.3 FIELD QUALITY CONTROL 

A. GFCI receptacles and GFCI branch circuit breakers shall be tested by applying a
ground current of 5 mA, + 1 mA, which shall trip the unit off.  Each test shall be
recorded, and the record shall include the type of test equipment used, results of test,
location of device tested, date of test, and name of test technician.  "Test" button
operation shall be successfully demonstrated but will not be acceptable as a substitute
for the trip test described.

B. Where required or directed, systems shall be tested in the presence of the City’s
representative to demonstrate that equipment furnished, installed or connected
functions in the manner intended.

C. Contractor shall furnish all necessary instruments and equipment and all power
sources and connections required for making required tests and shall immediately
correct any defective work at no additional charge.

END OF SECTION 26 27 26 
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SECTION 26 51 00 

INTERIOR LIGHTING 

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 SUMMARY 

A. Provide U.L. listed and labeled lighting fixtures complete with light engines at 
light outlets indicated on the drawings.  Each fixture shall bear the U.L. label and 
shall comply with Code Requirements. 

B. Fixtures are listed and described in the Lighting Fixture Schedule and in the 
following paragraphs.  Fixture catalog numbers are to be used as a guide only 
and shall be understood to be followed by the words "except as modified by the 
total fixture description".  Provide all accessories, features and adaptations 
necessary to meet the requirements of the description. 

C. Related Sections: 

1. Section 26 09 23 "Lighting Control Devices" for automatic control of lighting. 
2. Section 26 27 26 "Wiring Devices" for manual light switches. 

 
1.3 DEFINITIONS 

A. CEC:  Latest adopted version of California Electrical Code (CCR Title 24, Part 3) 
based on the National Electrical Code. 

1.4 QUALITY ASSURANCE 

A. Products shall be UL listed and labeled. 

B. Comply with CEC. 

1.5 SUBMITTALS 

A. Product Data 

1. Material List: A material list with names of manufacturers, model 
numbers, and technical information on all equipment proposed. 

2. Catalog cuts for each fixture including complete photometric data in IES 
format. 

3. Weight and dimensions. 
4. Product technical information sheets for each principal component in the 

proposed system. Identify by arrow, circle or similar means products 
being proposed.  Submittals consisting of unmodified catalog pages with 
no markings will be rejected. 
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B. Samples: when requested by Architect. 

C. Operation and Maintenance (O&M) Manuals:  Furnish composite "Systems 
Operation and Maintenance" manuals in indexed three-ring binders, sized to hold 
the material below, plus 50% excess.  Each manual shall contain, but not be 
limited to: 

1. Operational procedures for the overall lighting systems including the 
"Sequence of Operation". 

2. Test procedures and test results. 
3. Instruction for the proper operation and maintenance of the lighting 

system. 
4. Factory issued technical, installation, and maintenance manuals. 
5. A replacement parts list complete with part numbers and name, address, 

and phone number of suppliers used by the Contractor.  A spare parts list 
recommended for purchase by the District shall be included. 

6. All portions of the material list and shop drawings which are not included 
in the foregoing. 

1.6 LAMP REPLACEMENT 

A. Replace lamps and light engines which burn out after Owner's use or acceptance 
of the project (or of an area in the case of beneficial occupancy). 

B. Lamps and light engines which burn out within 120 days. 

1.7 FIELD REPLACEMENT LIGHT ENGINE 

A. Integrate LEDs, driver, power supply, thermal management components, and 
optical mixing components. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Subject to compliance with requirements, provide one of the products 
indicated on Drawings. 

2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS 

A. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed 
fixtures. 

B. Metal Parts: Free of burrs and sharp corners and edges. 

C. Sheet Metal Components: Steel unless otherwise indicated. Form and support to 
prevent warping and sagging. 
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2.3 EXIT SIGNS 

A. General Requirements for Exit Signs: Comply with UL 924; for sign colors, 
visibility, luminance, and lettering size, comply with authorities having jurisdiction. 

2.4 LIGHTING FIXTURE SUPPORT COMPONENTS 

A. Comply with Section 26 05 10 "Basic Electrical Materials and Methods". 

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling 
canopy. Finish same as fixture. 

C. Support Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 
gauge. 

PART 3 - EXECUTION 

3.1 ACCEPTANCE TESTING 

A. Complete the testing and documentation requirements of Title 24 Energy Code 
Acceptance Testing procedures.  Complete and sign the Acceptance Testing 
Forms and submit to City Inspector. 

3.2 UTILITY DESIGN INCENTIVE PROGRAM 

A. Furnish the Utility Company representative with the itemized, paid proof of 
purchase/invoice for the purchase and installation of energy efficient equipment. 

B. Assist the Utility in the verification by Utility representative of both the purchase 
and installation of the energy efficient equipment, including providing the 
representative access to the Construction Project, at reasonable times, for 
verification of installation of the equipment. 

C. Provide the Utility with a written request for payment of the Incentives calculated, 
when the Construction Project is completed and occupied. 

3.3 INSTALLATION 

A. Lighting fixtures: 

1. Set level, plumb, and square with ceilings and walls unless otherwise 
indicated. 

2. Install lamps in each luminaire. 

B. Suspended Lighting Fixture Support: 

1. Pendants and Rods: Where longer than 48 inches, brace to limit 
swinging. 

C. Connect wiring according to Section 26 05 19 "Wires and Cables." 
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3.4 IDENTIFICATION 

A. Install labels with panel and circuit numbers on concealed junction and outlet 
boxes. Comply with requirements for identification specified in Section 26 05 10 
"Basic Electrical Materials and Methods." 

3.5 FIELD QUALITY CONTROL 

A. Test for Emergency Lighting: Interrupt power supply to demonstrate proper 
operation. Verify transfer from normal power to battery and retransfer to normal. 

B. Prepare a written report of tests, inspections, observations, and verifications 
indicating and interpreting results. If adjustments are made to lighting system, 
retest to demonstrate compliance with standards. 

3.6 ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months of date of 
Substantial Completion, provide on-site assistance in adjusting aimable 
luminaires to suit actual occupied conditions. Provide up to two visits to Project 
during other-than-normal occupancy hours for this purpose. Some of this work 
may be required after dark. 

1. Adjust aimable luminaires in the presence of Architect. 

 

END OF SECTION 26 51 00 
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SECTION 26 56 00 

EXTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Exterior luminaires with lamps and ballasts. 
2. Poles and accessories. 

B. Related Sections: 

1. Section 26 51 00 "Interior Lighting" for exterior luminaires normally mounted on 
exterior surfaces of buildings. 

1.3 DEFINITIONS 

A. CCT:  Correlated color temperature. 

B. CEC:  California Electrical Code (CCR Title 24, Part 3). 

C. CRI:  Color-rendering index. 

D. LER:  Luminaire efficacy rating. 

E. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

F. Pole:  Luminaire support structure, including tower used for large area illumination. 

G. Standard:  Same definition as "Pole" above. 

1.4 INFORMATIONAL SUBMITTALS 

A. Pole and Support Component Certificates:  Signed by manufacturers of poles, 
certifying that products are designed for indicated load requirements in AASHTO LTS-
4-M and that load imposed by luminaire and attachments has been included in design.  
The certification shall be based on design calculations by a professional engineer. 
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B. Qualification Data:  For qualified agencies providing photometric data for lighting 
fixtures. 

C. Field quality-control reports. 

D. Warranty:  Sample of special warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For luminaires, poles and luminaire lowering 
devices to include in operation and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Lamps:  One for every 100 of each type and rating installed.  Furnish at least one 
of each type. 

2. Glass and Plastic Lenses, Covers, and Other Optical Parts:  One for every 100 of 
each type and rating installed.  Furnish at least one of each type. 

3. Ballasts:  One for every 100 of each type and rating installed.  Furnish at least 
one of each type. 

4. Globes and Guards:  One for every 20 of each type and rating installed.  Furnish 
at least one of each type. 

1.7 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by 
manufacturers' laboratories that are accredited under the National Volunteer 
Laboratory Accreditation Program for Energy Efficient Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an 
independent agency, with the experience and capability to conduct the testing 
indicated, that is an NRTL as defined by OSHA in 29 CFR 1910. 

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 IEEE C2, "National Electrical Safety Code." 

E. Comply with CEC. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Package poles for shipping according to ASTM B 660. 
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B. Store poles on decay-resistant-treated skids at least 12 inches above grade and 
vegetation.  Support poles to prevent distortion and arrange to provide free air 
circulation. 

C. Retain factory-applied pole wrappings on metal poles until right before pole installation.  
For poles with nonmetallic finishes, handle with web fabric straps. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to 
repair or replace products that fail in materials or workmanship; that corrode; or that 
fade, stain, perforate, erode, or chalk due to effects of weather or solar radiation within 
specified warranty period.  Manufacturer may exclude lightning damage, hail damage, 
vandalism, abuse, or unauthorized repairs or alterations from special warranty 
coverage. 

1. Warranty Period for Luminaires:  Five years from date of Substantial Completion. 
2. Warranty Period for Metal Corrosion:  Five years from date of Substantial 

Completion. 
3. Warranty Period for Color Retention:  Five years from date of Substantial 

Completion. 
4. Warranty Period for Poles:  Repair or replace lighting poles and standards that 

fail in finish, materials, and workmanship within manufacturer's standard warranty 
period, but not less than three years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements. 

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES 

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet 
locations by an NRTL acceptable to authorities having jurisdiction. 
1. LER Tests Fluorescent Fixtures:  Where LER is specified, test according to 

NEMA LE 5 and NEMA LE 5A as applicable. 

B. Metal Parts:  Free of burrs and sharp corners and edges. 

C. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  
Form and support to prevent warping and sagging. 

D. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or 
deform in use.  Provide filter/breather for enclosed luminaires. 

E. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage 
under operating conditions, and designed to permit relamping without use of tools.  
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Designed to prevent doors, frames, lenses, diffusers, and other components from 
falling accidentally during relamping and when secured in operating position.  Doors 
shall be removable for cleaning or replacing lenses.  Designed to disconnect ballast 
when door opens. 

F. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block
light distribution to indicated portion of normally illuminated area or field.

G. Reflecting surfaces shall have minimum reflectance as follows unless otherwise
indicated:

1. White Surfaces:  85 percent.
2. Specular Surfaces:  83 percent.
3. Diffusing Specular Surfaces:  75 percent.

H. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to
seal and cushion lenses and refractors in luminaire doors.

I. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -
tested luminaire before shipping.  Where indicated, match finish process and color of
pole or support materials.

J. Factory-Applied Finish for Steel Luminaires:  Comply with NAAMM's "Metal Finishes
Manual for Architectural and Metal Products" for recommendations for applying and
designating finishes.

1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent
Cleaning," to remove dirt, oil, grease, and other contaminants that could impair
paint bond.  Grind welds and polish surfaces to a smooth, even finish.  Remove
mill scale and rust, if present, from uncoated steel, complying with SSPC-
SP 5/NACE No. 1, "White Metal Blast Cleaning," or SSPC-SP 8, "Pickling."

2. Exterior Surfaces:  Manufacturer's standard finish consisting of one or more
coats of primer and two finish coats of high-gloss, high-build polyurethane
enamel.

a. Color:  As indicated on drawings.

K. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal
Finishes Manual for Architectural and Metal Products" for recommendations for
applying and designating finishes.

1. Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

2. Natural Satin Finish:  Provide fine, directional, medium satin polish (AA-M32);
buff complying with AA-M20; and seal aluminum surfaces with clear, hard-coat
wax.

3. Class I, Clear Anodic Finish:  AA-M32C22A41 (Mechanical Finish:  medium
satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural
Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.

4. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  medium
satin; Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural
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Class I, integrally colored or electrolytically deposited color coating 0.018 mm or 
thicker) complying with AAMA 611. 

a. Color:  As indicated on drawings. 

L. Factory-Applied Labels:  Comply with UL 1598.  Labels shall be located where they will 
be readily visible to service personnel, but not seen from normal viewing angles when 
fixture is in use. 

1. Label shall include the following characteristics: 

a. "USES ONLY" and include specific limitations. 
b. CCT and CRI for all luminaires. 

2.3 COMPONENTS 

A. Structural Characteristics:  Comply with AASHTO LTS-4-M. 

1. Wind-Load Strength of Poles:  Adequate at indicated heights above grade 
without failure, permanent deflection, or whipping in steady winds of speed 
indicated in "Structural Analysis Criteria for Pole Selection" Article. 

2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of 
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area 
to be used in pole selection strength analysis. 

B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting 
requirements.  Use stainless-steel fasteners and mounting bolts unless otherwise 
indicated. 

C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with 
support components. 

1. Materials:  Shall not cause galvanic action at contact points. 
2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers:  Hot-dip galvanized after 

fabrication unless otherwise indicated. 
3. Anchor-Bolt Template:  Plywood or steel. 

D. Handhole:  Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with cover 
secured by stainless-steel captive screws. 

E. Concrete Pole Foundations:  Cast in place, with anchor bolts to match pole-base 
flange.  Concrete, reinforcement, and formwork are specified in Section 03 30 00 
"Cast-in-Place Concrete." 

2.4 STEEL POLES 

A. Poles:  Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 
46,000 psig; one-piece construction up to 40 feet in height with access handhole in 
pole wall. 
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1. Shape:  Square, straight. 
2. Mounting Provisions:  Butt flange for bolted mounting on foundation or 

breakaway support. 

B. Brackets for Luminaires:  Detachable, cantilever, without underbrace. 

1. Adapter fitting welded to pole, allowing the bracket to be bolted to the pole 
mounted adapter, then bolted together with galvanized-steel bolts. 

2. Cross Section:  Tapered oval, with straight tubular end section to accommodate 
luminaire. 

3. Match pole material and finish. 

C. Grounding and Bonding Lugs:  Welded 1/2-inch threaded lug, complying with 
requirements in Section 26 05 26 "Grounding and Bonding", listed for attaching 
grounding and bonding conductors of type and size listed in that Section, and 
accessible through handhole. 

D. Cable Support Grip:  Wire-mesh type with rotating attachment eye, sized for diameter 
of cable and rated for a minimum load equal to weight of supported cable times a 5.0 
safety factor. 

E.   Factory-Painted Finish:  Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying and designating 
finishes. 

1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent 
Cleaning," to remove dirt, oil, grease, and other contaminants that could impair 
paint bond.  Grind welds and polish surfaces to a smooth, even finish.  Remove 
mill scale and rust, if present, from uncoated steel, complying with SSPC-
SP 5/NACE No. 1, "White Metal Blast Cleaning," or with SSPC-SP 8, "Pickling." 

2. Interior Surfaces of Pole:  One coat of bituminous paint, or otherwise treat for 
equal corrosion protection. 

3. Exterior Surfaces:  Manufacturer's standard finish consisting of one or more 
coats of primer and two finish coats of high-gloss, high-build polyurethane 
enamel. 

a. Color: As indicated on drawings. 

2.5 POLE ACCESSORIES 

A. Base Covers:  Manufacturers' standard metal units, arranged to cover pole's mounting 
bolts and nuts.  Finish same as pole. 

PART 3 - EXECUTION 

3.1 LUMINAIRE INSTALLATION 

A. Install lamps in each luminaire. 
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B. Fasten luminaire to indicated structural supports. 

1. Use fastening methods and materials selected to resist seismic forces defined for 
the application and approved by manufacturer. 

3.2 POLE INSTALLATION 

A. Alignment:  Align pole foundations and poles for optimum directional alignment of 
luminaires and their mounting provisions on the pole. 

B. Clearances:  Maintain the following minimum horizontal distances of poles from surface 
and underground features unless otherwise indicated on Drawings: 

1. Fire Hydrants and Storm Drainage Piping:  60 inches. 
2. Water, Gas, Electric, Communication, and Sewer Lines:  10 feet. 
3. Trees:  15 feet from tree trunk. 

C. Concrete Pole Foundations:  Set anchor bolts according to anchor-bolt templates 
furnished by pole manufacturer.  Concrete materials, installation, and finishing 
requirements are specified in Section 03 30 00 "Cast-in-Place Concrete." 

3.3 CORROSION PREVENTION 

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment. 

B. Steel Conduits:  Comply with Section 26 05 43 "Raceways and Boxes." In concrete 
foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied 
with a 50 percent overlap. 

3.4 GROUNDING 

A. Ground metal poles and support structures according to Section 26 05 26 "Grounding 
and Bonding." 

1. Install grounding electrode for each pole unless otherwise indicated. 
2. Install grounding conductor pigtail in the base for connecting luminaire to 

grounding system. 

3.5 FIELD QUALITY CONTROL 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 

B. Illumination Observations:  Verify normal operation of lighting units after installing 
luminaires and energizing circuits with normal power source. 

1. Verify operation of photoelectric controls. 
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C. Illumination Tests: 

1. Measure light intensities at night.  Use photometers with calibration referenced to 
NIST standards.  Comply with the following IESNA testing guide(s): 

a. IESNA LM-5, "Photometric Measurements of Area and Sports Lighting 
Installations." 

b. IESNA LM-64, "Photometric Measurements of Parking Areas." 

D. Prepare a written report of tests, inspections, observations, and verifications indicating 
and interpreting results.  If adjustments are made to lighting system, retest to 
demonstrate compliance with standards. 

END OF SECTION 26 56 00 
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SECTION 27 5116

PUBLIC ADDRESS AND MASS NOTIFICATION SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

1. Power amplifiers.

2. Microphones.

3. Volume limiter/compressors.

4. Equipment rack.

5. Telephone paging adapters.

6. Tone generator.

7. Loudspeakers.

8. Noise-operated gain controllers.

9. Microphone and headphone outlets.

1.3 DEFINITIONS

A. Channels:  Separate parallel signal paths, from sources to loudspeakers or loudspeaker
zones, with separate amplification and switching that permit selection between paths for
speaker alternative program signals.

B. VU:  Volume unit.

C. Zone:  Separate group of loudspeakers and associated supply wiring that may be arranged
for selective switching between different channels.

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design:  Design supports and seismic restraints for control consoles, equipment
cabinets and racks, and components, including comprehensive engineering analysis by a
qualified professional engineer, using performance requirements and design criteria
indicated.

1.5 ACTION SUBMITTALS

A. The following information shall be submitted for review and approval in accordance with
Section 260500, "General Electrical Requirements”.

POLICE RANGE REFURBISHMENT PROJECT - PHASE II

For Reference Only
(Provided under Phase I)and Cables.

This Section includes Public Address System components to extend
the existing system provided under Phase I. Refer to the drawings for
extent of system requirements.

1
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B. Product Data:  For each type of product indicated.

C. Shop Drawings: For supports and seismic restraints for control consoles, equipment 
cabinets and racks, and components.  Include plans, elevations, sections, details, and 
attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, required 
clearances, method of field assembly, components, and location and size of each 
field connection.

2. Console layouts.

3. Rack arrangements.

4. Calculations:  For sizing backup battery.

5. Wiring Diagrams:  For power, signal, and control wiring.

a. Identify terminals to facilitate installation, operation, and maintenance.

b. Single-line diagram showing interconnection of components.

c. Cabling diagram showing cable routing.

D. Delegated-Design Submittal:  For supports and seismic restraints for control consoles, 
equipment cabinets and racks, and components 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. Detail fabrication and assembly of supports and seismic restraints for 
control consoles, equipment cabinets and racks, and components.

1.6 INFORMATIONAL SUBMITTALS

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-
mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access 
panels, and special moldings are shown and coordinated with each other, using input from 
installers of the items involved.

B. Qualification Data:  For qualified Installer

C. Field quality-control reports.

1.7 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data:  For public address and mass notification systems to 
include in emergency, operation, and maintenance manuals.

1.8 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

POLICE RANGE REFURBISHMENT PROJECT - PHASE II
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1. Microphone:  Two

2. Desk Stand(s):  Two

1.9 QUALITY ASSURANCE

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and
approved for installation of units required for this Project.

1. Personnel certified by NICET as Audio Systems Level II Technician.

B. Testing Agency Qualifications:  Qualified agency, with the experience and capability to
conduct testing indicated.

1. Testing Agency's Field Supervisor:  Currently certified by NICET at
Level III to supervise on-site testing.

C. Source Limitations:  Obtain public address and mass notification systems from single
source from single manufacturer.

D. 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.

E. Comply with NFPA 70.

1.10 COORDINATION

A. Coordinate layout and installation of system components and suspension system with other
construction that penetrates ceilings or is supported by them, including light fixtures,
HVAC equipment, fire-suppression system, and partition assemblies.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements:

1. Alpha Communications.

2. Altec Lansing Technologies, Inc.

3. Atlas Sound LP.

4. Bogen Communications, Inc.

5. Dukane Communication Systems; part of GE Infrastructure, Security.

6. Edwards Signaling & Security Systems; part of GE Infrastructure,
Security.

7. Electro-Voice; Telex Communications, Inc.

8. Federal Signal Corporation; Electrical Products Division.

9. Peavey Electronics.

POLICE RANGE REFURBISHMENT PROJECT - PHASE II
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10. Rauland-Borg Corporation.

11. Whelen Engineering Company, Inc.

2.2 FUNCTIONAL DESCRIPTION OF SYSTEM

A. System Functions:

1. Selectively connect any zone to any available signal channel.

2. Selectively control sound from microphone outlets and other inputs.

3. "All-call" feature shall connect the all-call sound signal simultaneously to
all zones regardless of zone or channel switch settings.

4. Telephone paging adapter shall allow paging by dialing an extension from
any local telephone instrument and speaking into the telephone.

5. Produce a program-signal tone that is amplified and sounded over all
speakers, overriding signals currently being distributed.

6. Reproduce high-quality sound that is free of noise and distortion at all
loudspeakers at all times during equipment operation including standby mode
with inputs off; output free of nonuniform coverage of amplified sound.

2.3 GENERAL EQUIPMENT AND MATERIAL REQUIREMENTS

A. Compatibility of Components:  Coordinate component features to form an integrated
system.  Match components and interconnections for optimum performance of specified
functions.

B. Equipment:  Comply with UL 813.  Equipment shall be modular, using solid-state
components, and fully rated for continuous duty unless otherwise indicated. Select
equipment for normal operation on input power usually supplied at 110 to 130 V, 60 Hz.

C. Equipment Mounting:  Where rack, cabinet, or console mounting is indicated, equipment
shall be designed to mount in a 19-inch (483-mm) housing complying with TIA/EIA-310-
D.

D. Weather-Resistant Equipment:  Listed and labeled by a qualified testing agency for duty
outdoors or in damp locations.

2.5 POWER AMPLIFIERS

A. Mounting:  Rack.

B. Output Power:  70-V balanced line.  80 percent of the sum of wattage settings of
connected for each station and speaker connected in all-call mode of operation, plus an
allowance for future stations.

C. Total Harmonic Distortion:  Less than 3 percent at rated power output from 50 to
12,000 Hz.

D. Minimum Signal-to-Noise Ratio:  60 dB, at rated output.
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E. Frequency Response:  Within plus or minus 2 dB from 50 to 12,000 Hz.

F. Output Regulation:  Less than 2 dB from full to no load.

G. Controls:  On-off, input levels, and low-cut filter.

H. Input Sensitivity:  Matched to preamplifier and to provide full-rated output with sound-
pressure level of less than 10 dynes/sq. cm impinging on speaker microphone or handset
transmitter.

2.6 TRANSFER TO STANDBY AMPLIFIER

A. Monitoring Circuit and Sensing Relay:  Detect reduction in output of power amplifier of
40 percent or more and, in such event, transfer load and signal automatically to standby
amplifier.

2.7 MICROPHONES

A. Paging Microphone:

1. Type:  Dynamic, with cardioidpolar characteristic.

2. Impedance:  150 ohms.

3. Frequency Response: Uniform, 50 to 14,000 Hz.

4. Output Level:  Minus 58 dB, minimum.

5. Finish:  Satin chrome.

6. Cable:  C25J.

7. Mounting:  Desk stand with integral-locking, press-to-talk switch.

2.8 VOLUME LIMITER/COMPRESSOR

A. Minimum Performance Requirements:

1. Frequency Response:  45 to 15,000 Hz, plus or minus 1 dB minimum.

2. Signal Reduction Ratio:  At least a 10:1 and 5:1 selectable capability.

3. Distortion:  1 percent, maximum.

4. Rated Output:  Minimum of plus 14 dB.

5. Inputs:  Minimum of two inputs with variable front-panel gain controls
and VU or decibel meter for input adjustment.

6. Rack mounting.

2.9 CONTROL CONSOLE

A. Cabinet:  Modular, desktop complying with TIA/EIA-310-D.

B. Housing:  Steel, 0.0478 inch (1.2 mm) minimum, with removable front and rear panels.
Side panels are removable for interconnecting side-by-side mounting.
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C. Panel for Equipment and Controls:  Rack mounted.

D. Controls:

1. Switching devices to select signal sources for distribution channels.

2. Program selector switch to select source for each program channel.

3. Switching devices to select zones for paging.

4. All-call selector switch.

E. Indicators:  A visual annunciation for each distribution channel to indicate source being
used.

F. Self-Contained Power and Control Unit:  A single assembly of basic control, electronics,
and power supply necessary to accomplish specified functions.

G. Spare Positions:  20 percent spare zone control and annunciation positions on console.

H. Microphone jack.

2.10 EQUIPMENT RACK

A. Racks:  19 inches (483 mm) standard, complying with TIA/EIA-310-D.

B. Power-Supply Connections:  Compatible plugs and receptacles.

C. Enclosure Panels:  Ventilated rear and sides and solid top.  Use louvers in panels to
ensure adequate ventilation.

D. Finish:  Uniform, baked-enamel factory finish over rust-inhibiting primer.

E. Power-Control Panel:  On front of equipment housing, with master power on-off switch
and pilot light; and with socket for 5-A cartridge fuse for rack equipment power.

F. Service Light:  At top rear of rack with an adjacent control switch.

G. Vertical Plug Strip:  Grounded receptacles, 12 inches (300 mm) o.c.; the full height of
rack.

H. Maintenance Receptacles:  Duplex convenience outlets supplied independent of vertical
plug strip and located in front and bottom rear of rack.

I. Spare Capacity:  20 percent in rack for future equipment.

2.11 TELEPHONE PAGING ADAPTER

A. Adapters shall accept voice signals from telephone extension dialing access and
automatically provide amplifier input and program override for preselected zones.

1. Minimum Frequency Response:  Flat, 200 to 2500 Hz.

2. Impedance Matching:  Adapter matches telephone line to public address
equipment input.
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3. Rack mounting.

2.12 TONE GENERATOR

A. Generator shall provide clock and program interface with public address and mass
notification system.

B. Signals:  Minimum of seven distinct, audible signal types including wail, warble,
high/low, alarm, repeating and single-stroke chimes, and tone.

C. Pitch Control:  Chimes and tone.

D. Volume Control:  All outputs.

E. Activation-Switch Network:  Establishes priority and hierarchy of output signals
produced by different activation setups.

F. Mounting:  Rack.

2.13 MONITOR PANEL

A. Monitor power amplifiers.

B. Components:  VU or dB meter, speaker with volume control, and multiple-position rotary
selector switch.

C. Selector Switch and Volume Control:  Selective monitoring of output of each separate
power amplifier via VU or dB meter and speaker.

D. Mounting:  Rack.

2.14 LOUDSPEAKERS

A. Cone-Type Loudspeakers:

1. Minimum Axial Sensitivity:  91 dB at one meter, with 1-W input.

2. Frequency Response:  Within plus or minus 3 dB from 50 to 15,000 Hz.

3. Size:  8 inches (200 mm) with 1-inch (25-mm) voice coil and minimum
5-oz. (140-g) ceramic magnet.

4. Minimum Dispersion Angle:  100 degrees.

5. Rated Output Level:  10 W.

6. Matching Transformer:  Full-power rated with four taps.  Maximum
insertion loss of 0.5 dB.

7. Surface-Mounting Units:  Ceiling, wall, or pendant mounting, as
indicated, in steel back boxes, acoustically dampened.  Front face of at least
0.0478-inch (1.2-mm) steel and whole assembly rust proofed and shop primed
for field painting.

8. Flush-Ceiling-Mounting Units:  In steel back boxes, acoustically
dampened.  Metal ceiling grille with white baked enamel.
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B. Horn-Type Loudspeakers:

1. Type:  Single-horn units, double-reentrant design, with minimum full-
range power rating of 15 W.

2. Matching Transformer:  Full-power rated with four standard taps.
Maximum insertion loss of 0.5 dB.

3. Frequency Response:  Within plus or minus 3 dB from 250 to 12,000 Hz.

4. Dispersion Angle:  130 by 110 degrees.

5. Mounting:  Integral bracket.

6. Units in Hazardous (Classified) Locations:  Listed and labeled for
environment in which they are located.

2.15 NOISE-OPERATED GAIN CONTROLLER

A. Gain controller shall be designed to continuously sense space noise level and automatically
adjust signal level to local speakers.

B. Frequency Response:  20 to 20,000 Hz, plus or minus 1 dB.

C. Level Adjustment Range:  20 dB minimum.

D. Maximum Distortion:  1 percent.

E. Control:  Permits adjustment of sensing level of device.

2.16 OUTLETS

A. Volume Attenuator Station:  Wall-plate-mounted autotransformer type with paging
priority feature.

1. Wattage Rating:  10 W unless otherwise indicated.

2. Attenuation per Step:  3 dB, with positive off position.

3. Insertion Loss:  0.4 dB maximum.

4. Attenuation Bypass Relay:  Single pole, double throw.  Connected to
operate and bypass attenuation when all-call, paging, program signal, or
prerecorded message features are used.  Relay returns to normal position at end
of priority transmission.

5. Label:  "PA Volume."

B. Microphone Outlet:  Three-pole, polarized, locking-type, microphone receptacles in
single-gang boxes.  Equip wall outlets with brushed stainless-steel device plates.  Equip
floor outlets with gray tapered rubber or plastic cable nozzles and fixed outlet covers.

C. Headphone Outlet (for the Hearing Impaired):  Microphone receptacles in single-gang
boxes.  Equip wall outlets with brushed stainless-steel device plates.  Equip floor outlets
with gray tapered rubber or plastic cable nozzles and fixed-outlet covers.
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2.17 BATTERY BACKUP POWER UNIT

A. Unit shall be rack mounted, consisting of time-delay relay, sealed lead-calcium battery,
battery charger, on-off switch, "normal" and "emergency" indicating lights, and adequate
capacity to supply maximum equipment power requirements for one hour of continuous
full operation.

B. Unit shall supply public address equipment with 12- to 15-V dc power automatically during
an outage of normal 120-V ac power.

C. Battery shall be on float charge when not supplying system and to transfer automatically
to supply system after three to five seconds of continuous outage of normal power, as
sensed by time-delay relay.

D. Unit shall automatically retransfer system to normal supply when normal power has been
reestablished for three to five seconds continuously.

2.18 CONDUCTORS AND CABLES

A. Jacketed, twisted pair and twisted multipair, untinned solid copper.

1. Insulation for Wire in Conduit:  Thermoplastic, not less than 1/32 inch
(0.8 mm) thick.

2. Microphone Cables:  Neoprene jacketed, not less than 2/64 inch (0.8 mm)
thick, over shield with filled interstices.  Shield No. 34 AWG, tinned, soft-
copper strands formed into a braid or approved equivalent foil.  Shielding
coverage on conductors is not less than 60 percent.

3. Plenum Cable:  Listed and labeled for plenum installation.

2.20 RACEWAYS

A. Conduit and Boxes:  Comply with Section 260533 "Raceway and Boxes for Electrical
Systems

PART 3 - EXECUTION

3.1 WIRING METHODS

A. Wiring Method:  Install cables in raceways except within consoles, cabinets, desks, and
counters.  Conceal raceway and cables except in unfinished spaces.

1. Install plenum cable in environmental air spaces, including plenum
ceilings.

2. Comply with requirements for raceways and boxes specified in
Section 260533 "Raceway and Boxes for Electrical Systems."

B. Wiring Method:  Conceal conductors and cables in accessible ceilings, walls, and floors
where possible.
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C. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no excess
and without exceeding manufacturer's limitations on bending radii.  Provide and use
lacing bars and distribution spools.

3.2 INSTALLATION OF RACEWAYS

A. Comply with requirements in Section 260533 "Raceway and Boxes for Electrical Systems"
for installation of conduits and wireways.

B. Install manufactured conduit sweeps and long-radius elbows whenever possible.

3.3 INSTALLATION OF CABLES

A. Comply with NECA 1.

B. General Cable Installation Requirements:

1. Terminate conductors; no cable shall contain unterminated elements.
Make terminations only at outlets and terminals.

2. Splices, Taps, and Terminations:  Arrange on numbered terminal strips in
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
Cables may not be spliced.

3. Secure and support cables at intervals not exceeding 30 inches (760 mm)
and not more than 6 inches (150 mm) from cabinets, boxes, fittings, outlets,
racks, frames, and terminals.

4. Bundle, lace, and train conductors to terminal points without exceeding
manufacturer's limitations on bending radii.  Install lacing bars and distribution
spools.

5. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do
not splice cable between termination, tap, or junction points.  Remove and
discard cable if damaged during installation and replace it with new cable.

C. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in
telecommunications spaces with terminating hardware and interconnection
equipment.

2. Suspend speaker cable not in a wireway or pathway a minimum of 8 inches
(200 mm) above ceiling by cable supports not more than 60 inches apart.

3. Cable shall not be run through structural members or be in contact with
pipes, ducts, or other potentially damaging items.

D. Separation of Wires:  Separate speaker-microphone, line-level, speaker-level, and power
wiring runs.  Install in separate raceways or, where exposed or in same enclosure, separate
conductors at least 12 inches (300 mm) apart for speaker microphones and adjacent parallel
power and telephone wiring.  Separate other intercommunication equipment conductors
as recommended by equipment manufacturer.
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3.4 INSTALLATION

A. Match input and output impedances and signal levels at signal interfaces.  Provide
matching networks where required.

B. Identification of Conductors and Cables:  Color-code conductors and apply wire and cable
marking tape to designate wires and cables so they identify media in coordination with
system wiring diagrams.

C. Equipment Cabinets and Racks:

1. Group items of same function together, either vertically or side by side,
and arrange controls symmetrically.  Mount monitor panel above the amplifiers.

2. Arrange all inputs, outputs, interconnections, and test points so they are
accessible at rear of rack for maintenance and testing, with each item removable
from rack without disturbing other items or connections.

3. Blank Panels:  Cover empty space in equipment racks so entire front of
rack is occupied by panels.

D. Volume Limiter/Compressor:  Equip each zone with a volume limiter/compressor.
Install in central equipment cabinet.  Arrange to provide a constant input to power
amplifiers.

E. Wall-Mounted Outlets:  Flush mounted.

F. Floor-Mounted Outlets:  Conceal in floor and install cable nozzles through outlet covers.
Secure outlet covers in place.  Trim with carpet in carpeted areas.

G. Conductor Sizing:  Unless otherwise indicated, size speaker circuit conductors from racks
to loudspeaker outlets not smaller than No. 18 AWG and conductors from microphone
receptacles to amplifiers not smaller than No. 22 AWG.

H. Weatherproof Equipment:  For units that are mounted outdoors, in damp locations, or
where exposed to weather, install consistent with requirements of weatherproof rating.

I. Speaker-Line Matching Transformer Connections:  Make initial connections using tap
settings indicated on Drawings.

J. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors 
and Cables."

3.5 GROUNDING

A. Ground cable shields and equipment to eliminate shock hazard and to minimize ground
loops, common-mode returns, noise pickup, cross talk, and other impairments.

B. Signal Ground Terminal:  Locate at main equipment cabinet.  Isolate from power system
and equipment grounding.

C. Install grounding electrodes as specified in Section 260526 "Grounding and Bonding for 
Electrical Systems."

POLICE RANGE REFURBISHMENT PROJECT - PHASE II
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3.6 FIELD QUALITY CONTROL

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections.

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to
inspect, test, and adjust components, assemblies, and equipment installations, including
connections.

C. 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.

D. Tests and Inspections:

1. Schedule tests with at least seven days' advance notice of test performance.

2. After installing public address and mass notification systems and after
electrical circuitry has been energized, test for compliance with requirements.

3. Operational Test:  Perform tests that include originating program and
page messages at microphone outlets, preamplifier program inputs, and other
inputs.  Verify proper routing and volume levels and that system is free of noise
and distortion.

4. Signal-to-Noise Ratio Test:  Measure signal-to-noise ratio of complete
system at normal gain settings as follows:

a. Disconnect microphone at connector or jack closest to it and
replace it in the circuit with a signal generator using a 1000-Hz
signal.  Replace all other microphones at corresponding
connectors with dummy loads, each equal in impedance to
microphone it replaces.  Measure signal-to-noise ratio.

b. Repeat test for each separately controlled zone of
loudspeakers.

c. Minimum acceptance ratio is 50 dB.

5. Distortion Test:  Measure distortion at normal gain settings and rated
power.  Feed signals at frequencies of 50, 200, 400, 1000, 3000, 8000, and
12,000 Hz into each preamplifier channel.  For each frequency, measure
distortion in the paging and all-call amplifier outputs.  Maximum acceptable
distortion at any frequency is 3 percent total harmonics.

6. Acoustic Coverage Test:  Feed pink noise into system using octaves
centered at 500 and 4000 Hz.  Use sound-level meter with octave-band filters
to measure level at five locations in each zone.  For spaces with seated
audiences, maximum permissible variation in level is plus or minus 2 dB.  In
addition, the levels between locations in same zone and between locations in
adjacent zones must not vary more than plus or minus 3 dB.
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7. Power Output Test:  Measure electrical power output of each power
amplifier at normal gain settings of 50, 1000, and 12,000 Hz.  Maximum
variation in power output at these frequencies must not exceed plus or minus
1 dB.

8. Signal Ground Test: Measure and report ground resistance at pubic
address equipment signal ground.  Comply with testing requirements specified
in Section 260526 "Grounding and Bonding for Electrical Systems."

E. Inspection:  Verify that units and controls are properly labeled and interconnecting wires
and terminals are identified.  Prepare a list of final tap settings of paging speaker-line
matching transformers.

F. Public address and mass notification systems will be considered defective if they do not
pass tests and inspections.

G. Prepare test and inspection reports.

1. Include a record of final speaker-line matching transformer-tap settings,
and signal ground-resistance measurement certified by Installer.

3.7 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.

1. Verify that electrical wiring installation complies with manufacturer's
submittal and installation requirements.

2. Complete installation and startup checks according to manufacturer's
written instructions.

3.8 ADJUSTING

A. On-Site Assistance:  Engage a factory-authorized service representative to provide on-site
assistance in adjusting sound levels, resetting transformer taps, and adjusting controls to
meet occupancy conditions.

B. Occupancy Adjustments:  When requested within 12 months of date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied
conditions.  Provide up to two visits to Project during other-than-normal occupancy hours
for this purpose.

3.9 DEMONSTRATION

A. Engage a factory-authorized service representative to train City's maintenance personnel
to adjust, operate, and maintain the public address and mass notification systems and
equipment.

END OF SECTION 27 5116
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SECTION 313236 

SOIL NAIL RETAINING WALL 

PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract - Standard Specifications for Public

Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’,
latest editions, including Supplemental Supplementary Provisions (SSPs), apply to
this Section.

1.02 SECTION INCLUDES 

A. Construction of a permanent soil nailed wall with reinforced shotcrete facing.

B. Soil nail anchors and accessories.

C. Verification and Proof Testing of nails.

D. Geocomposite Drainage System and underdrain collection and weeping system.

1.03 RELATED REQUIREMENTS 

A. 2018 Standard Specifications for Public Works Construction ‘The GREENBOOK’,
2018 City Supplement ‘The WHITEBOOK’, and Supplementary Special Provisions -
Section 303.2 for Air-Placed Concrete. (Shotcrete)

B. Comply with Drawings including general notes, details and project specific instructions.

1.04 REFERENCE STANDARDS 

A. AASHTO:  American Association of State Highway and Transportation Officials.

B. ASTM A 36 - Standard Specification for Carbon Structural Steel.

C. ASTM A 615 - Standard Specification for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement.

D. ASTM A 775 - Standard Specification for Epoxy-Coated Steel Reinforcing Bars.

E. ASTM A 1064 - Standard Specification for Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete.

F. ASTM C 33 - Standard Specification for Concrete Aggregates.

Police Range Refurbishment Project - Phase II Attachment E - Technicals 595 | Page



POLICE RANGE REFURBISHMENT PROJECT – PHASE II 

FINAL DESIGN SOIL NAIL RETAINING WALL 
MAY 10, 2019 313236 - 2 

G. ASTM C 109 - Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or [50-mm] Cube Specimens).

H. ASTM C 150 - Standard Specification for Portland Cement.

I. ASTM C 494 - Standard Specification for Chemical Admixtures for Concrete.

J. ASTM D 1621 - Standard Test Method for Compressive Properties Of Rigid Cellular
Plastics.

K. ASTM D 1784 – Standard Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds

L. ASTM D 1785 - Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe,
Schedules 40, 80, and 120.

M. ASTM D 3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC)
Sewer Pipe and Fittings.

N. ASTM D 4716 - Standard Test Method for Determining the (In-plane) Flow Rate per
Unit Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head.

1.05 SCOPE OF WORK 

A. This work consists of constructing a permanent soil nailed wall as specified herein and
as shown on the plans. The Contractor shall furnish all labor, materials, and equipment
required to complete the work. The Contractor shall select the excavation, drilling, and
grouting methods to meet the performance requirements specified herein or shown on
the plans.

B. The work shall include excavating in staged lifts in accordance with the approved
Contractor’s plan; grouting the nails; providing and installing the specified drainage
features; providing and installing bearing plates, washers, nuts, and other required
miscellaneous materials; and constructing the required shotcrete face and constructing
the final structural facing.

C. The work shall include any preparatory trimming and cleaning of soil/rock surfaces and
shotcrete cold joints to receive new shotcrete.

1.06 CONTRACTOR QUALIFICATIONS 

A. Contractor Qualifications shall be submitted at time of bidding, with bid package, for
City review.

B. The soil nailing contractor shall have completed at least 1 permanent soil nail retaining
wall project totaling at least 8,000 ft2 (750 m2) of wall face area and at least 400
permanent soil nails.
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Cp. Provide a Professional Engineer, registered in the state of California, with experience 
in the construction of permanent soil nail retaining walls on at least 1 completed project 
of comparable size and complexity. The Contractor may not use consultants or 
manufacturer’s representatives to meet the requirements of this section. Provide on-
site supervisors and drill operators with experience installing permanent soil nails on at 
least one project of comparable size and complexity. 

1.07 SUBMITTALS – Submit the following to Engineer for review and acceptance at least 30 
day before placing soil nails: 

A. Comply with Standard Specifications for Public Works Construction ‘The
GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest editions, Section 3-8
for Shop Drawings and Submittals.

B. Product Data: Submit manufacturer’s product data and installation instructions for each
material and product used.  Include manufacturer’s Material Safety Data Sheets.

C. The Contractor shall submit a brief description of at least 1 project, including the
owning agency’s name, address, and current phone number; location of project;
project contract value; and scheduled completion date and actual completion date for
the project.

D. At least 60 calendar days before starting soil nail work, identify the Engineer, on-site
supervisors, and drill operators assigned to the project, and submit a summary of each
individual’s experience. Only those individuals designated as meeting the qualifications
requirements shall be used for the project. The Contractor cannot substitute for any of
these individuals without written approval of the City or the City’s Engineer.

E. The Contractor is responsible for providing the necessary survey and alignment control
during the excavation for each lift, locating drillholes and verifying limits of wall
installation. At least 30 days before starting soil nail work, submit a Construction Plan
to the Engineer that includes the following.

1. The start date and proposed detailed wall construction sequence. Include the
proposed method of excavating to ensure wall and slope stability.

2. Drilling and grouting methods and equipment, including the drillhole diameter
proposed to achieve the specified pullout resistance values shown on the plans
and any variation of these along the wall alignment.

3. Nail grout mix design, including compressive strength test results (per ASTM
C109) supplied by a qualified independent testing lab verifying the specified
minimum 3-day and 28-day grout compressive strengths. Previous test results for
the same grout mix completed within one year of the start of grouting may be
submitted for verification of the required compressive strengths.

4. Nail grout placement procedures and equipment.
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5. Temporary shotcrete materials and methods. 

6. Soil nail testing methods and equipment setup. 

7. Identification number and certified calibration records for each test jack and 
pressure gauge and load cell to be used. Jack and pressure gauge shall be 
calibrated as a unit. Calibration records shall include the date tested, the device 
identification number, and the calibration test results and shall be certified for an 
accuracy of at least 2 percent of the applied certification loads by a qualified 
independent testing laboratory within 90 days prior to submittal. 

8. Manufacturer Certificates of Compliance for the soil nail ultimate strength, nail 
bar steel, Portland cement, centralizers, bearing plates, epoxy coating, and 
encapsulation.  

F. Approval of the Construction Plan does not relieve the Contractor of his responsibility 
for the successful completion of the work. 

G. Samples: 

1. Soil nail anchors. Provide 4 samples, 12 inch length. 

2. Geocomposite Drain Board. Provide 4 samples, 12 in x 12in. 

3. Continuous Geocomposite Drain Collection product. Provide 4 samples, 12 in 
length. 

4. PVC weep pipes and drain grate. Provide 4 samples of each. 

H. Minutes of Pre-installation Conference. 

I. Project Record Documents:  Accurately record actual locations of installed soil nails 
and components that will be concealed from view upon completion of concrete work. 

1.08 DELIVERY, STORAGE AND HANDLING 

A.  Deliver products in original unopened packaging, labeled with product identification, 
manufacturer, batch number and shelf life. 

B.  Store products in a dry area, above ground.   Protect from moisture, humidity and 
direct sunlight. Protect from freezing. 

C. Handle products in accordance with manufacturer’s printed recommendations. 

D. Store and handle soil nail bars in a manner to avoid damage or corrosion. Replace 
bars exhibiting abrasions, cuts, welds, weld splatter, corrosion, or pitting. Repair or 
replace any bars exhibiting damage to encapsulation or epoxy coating. Repaired 
epoxy coating areas shall have a minimum 0.3-mm (0.012-in.) thick coating. 
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1.09 SEQUENCING AND SCHEDULING 

A. Schedule installation of drainage system components to allow cover of material within
60 days maximum from installation, or as otherwise indicated as allowable by
manufacturer, to avoid degradation of materials by UV radiation.

B. Allow in scheduling for delivery and installation of materials in phases as dictated by
Project phasing requirements.

PART 2 -  PRODUCTS 

2.01 MATERIALS 

A. Soil Nails

1. Nail Solid Bar. ASTM A615, Grade 100, continuous without splices or welds, new,
straight, undamaged, bare, or epoxy-coated, or encapsulated as shown on the
Plans. Threaded, a minimum of 300 mm (12 in.) on the wall anchorage end, to
allow proper attachment of bearing plate and nut. Threading to be continuous
spiral deformed ribbing provided by the bar deformations (continuous thread
bars).

2. Bar Coupler. Bar couplers shall develop the full ultimate tensile strength of the bar
as certified by the manufacturer.

3. Fusion Bonded Epoxy Coating. ASTM A 775. Minimum 0.4 mm (0.016 in.)
thickness electrostatically applied. Bend test requirements are waived. Coating at
the wall anchorage end of epoxy-coated bars may be omitted over the length
provided for threading the nut against the bearing plate.

4. Encapsulation. Minimum 1-mm (0.04-in.) thick, corrugated, HDPE tube or
corrugated PVC tube conforming to ASTM D1784, Class 13464-B.

B. Soil Nail Appurtenances

1. Centralizer. Manufactured from Schedule 40 PVC pipe or tube, steel, or other
material not detrimental to the nail steel (wood shall not be used); securely
attached to the nail bar; sized to position the nail bar within 25 mm (1 in.) of the
center of the drillhole; sized to allow tremie pipe insertion to the bottom of the
drillhole; and sized to allow grout to freely flow up the drillhole.

2. Nail Grout. Neat cement or sand/cement mixture with a minimum 3-day
compressive strength of 1,500 psi and a minimum 28-day compressive strength
as indicated on Drawings, per ASTM C109.

3. Fine Aggregate. ASTM C33.

4. Portland Cement. ASTM C150, Type V.
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5. Admixtures. ASTM C494. Admixtures that control bleed, improve flowability,
reduce water content, and retard set may be used in the grout subject to review
and acceptance by the Engineer. Accelerators are not permitted. Expansive
admixtures may only be used in grout used for filling sealed encapsulations.
Admixtures shall be compatible with the grout and mixed in accordance with the
manufacturer’s recommendations.

C. Bearing Plates, Nuts, and Welded Stud Shear Connectors.

1. Bearing Plates. ASTM A36.

2. Nuts. ASTM A563, grade B, hexagonal, fitted with beveled washer or spherical
seat to provide uniform bearing.

3. Shear Connectors:  As indicated on Drawings.

D. Reinforcing Steel. As specified in Section 033000 “Cast In Place Concrete”; and as
indicated on Drawings.

E. Geocomposite Sheet Drain. As specified in Section 334600 “Subdrainage.”

F. PVC Connector, Drain Pipes, and Drain Grate

1. Pipe. ASTM 1785 Schedule 40 PVC solid and perforated wall; cell classification
12454-B or 12354-C, wall thickness SDR 35, with solvent weld or elastomeric
joints.

2. Fittings. ASTM D3034, Cell classification 12454-B or C, wall thickness SDR 35,
with solvent or elastomeric joints.

G. Shotcrete. Submit for approval, all materials, methods, and control procedures for this
work. Shotcrete, as specified in 2018 Standard Specifications for Public Works
Construction ‘The GREENBOOK’, 2018 City Supplement ‘The WHITEBOOK’, and
Supplemental Special Provisions - Section 303.2 for Air-Placed Concrete.

PART 3 -  EXECUTION 

3.01 EXAMINATION 

A. Examine substrates and conditions under which materials will be installed. Do not
proceed with installation until unsatisfactory conditions are corrected.

B. Coordinate installation with adjacent work to ensure proper sequence on construction.
Protect adjacent areas and landscaping from damage.

 3.02 EXCAVATION 
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A. The height of exposed unsupported final excavation face cut shall not exceed the
vertical nail spacing plus the required reinforcing lap or the short-term stand-up height
of the ground, whichever is less. Complete excavation to the final wall excavation line
and apply shotcrete in the same work shift, unless otherwise approved by the
Engineer. Application of the shotcrete may be delayed up to 24 hours if the contractor
can demonstrate that the delay will not adversely affect the excavation face stability.

B. Excavation of the next-lower lift shall not proceed until nail installation, reinforced
shotcrete placement, attachment of bearing plates and nuts, and nail testing have
been completed and accepted in the current lift. Nail grout and shotcrete shall have
cured for at least 72 hours or attained at least their specified 3-day compressive
strength before excavating the next underlying lift.

3.03 NAIL INSTALLATION 

A. Provide nail length and drillhole diameter necessary to develop the load capacity to
satisfy the acceptance criteria for the design load required, but not less than the
lengths or diameters shown in the plans. Drill holes for the soil nails at the locations,
elevations, orientations, and lengths shown on the Drawings. Select drilling equipment
and methods suitable for the ground conditions and in accordance with the accepted
installation methods submitted by the Contractor. The use of drilling muds or other
fluids to remove cuttings will not be allowed. If caving ground is encountered, use
cased drilling methods to support the sides of the drillholes. The use of self-drilling nail
bars (also known as hollow, self-grouting or pressure grouted nail bars) will not be
allowed. Provide nail bars as shown in the Drawings. Provide centralizers sized to
position the bar within 25 mm (1 in.) of the center of the drillhole. Position centralizers
as shown on the Plans so that their maximum center-to-center spacing does not
exceed 2.5 m (8.2 ft). Also locate centralizers within 0.5 m (1.5 ft) from the top and
bottom of the drillhole. Secure centralizers to soil nails with tie wire. Taping alone to
maintain position will not be permitted.

B. At no time shall the inspector allow the nails to slide against the fork and into the hole.
Nails shall be manually lifted and inserted into the hole.

3.04 GROUTING 

A. Grout the drillhole after installation of the nail bar and within 2 hours of completion of
drilling. Inject the grout at the lowest point of each drillhole through a grout tube,
casing, hollow-stem auger, or drill rods. Keep the outlet end of the conduit delivering 
grout below the surface of the grout as the conduit is withdrawn to prevent the creation 
of voids. Completely fill the drillhole in one continuous operation. Cold joints in the 
grout column are not allowed except at the top of the test bond length of proof tested 
production nails. 

B. Test nail grout according to ASTM C109 at a frequency of one test per mix design and a
minimum of one test for every 40 m3 (52 cy) of grout placed. Provide grout cube test
results to the Engineer within 24 hours of testing. 
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3.05 NAIL TESTING 

A. Perform both verification and proof testing of designated test nails. Perform verification
tests on sacrificial test nails at locations shown on the Plans. Perform proof tests on
production nails at locations selected by the Engineer. Testing of any nail shall not be
performed until the nail grout and shotcrete facing have cured for at least 72 hours or
attained at least their specified 3-day compressive strength.

B. Testing equipment shall include 2 dial gauges, dial gauge support, jack and pressure
gauge, electronic load cell, and a reaction frame. The pressure gauge shall be
graduated in 500 kPa (75 psi) increments or less. Measure the nail head movement
with a minimum of 2 dial gauges capable of measuring to 0.025 mm (0.001 in.).

3.06  VERIFICATION TESTING OF SACRIFICIAL NAILS 

A. Perform verification testing prior to installation of production nails to confirm the
appropriateness of the Contractor’s drilling and installation methods, and verify the
required nail pullout resistance.

B. Verification test nails shall have both grouted and ungrouted lengths. The grouted
length of the soil nail during verification tests, LBVT, shall be at least 3 m (10 ft) but not
longer than a maximum length, LBVT max, such that the nail load does nor exceed 90
percent of the nail bar tensile allowable load during the verification test. Therefore, the
following requirements shall be met:

NOTE:  1,035 MPa (Grade 150) bars are NOT allowed in the job. 
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The maximum grouted length shall be preferably based on production nail maximum 
bar grade. Provide larger bar sizes, if required, to meet the 3-m (10-ft) minimum test 
bonded length requirement at no additional cost. 

The Design Test Load (DTL) shall be determined as follows: 

DTL = LBVT × QALL 

DTL shall be calculated based on as-built bonded lengths. 

C. Perform verification tests by incrementally loading the verification test nails to failure or
a maximum test load of 300 percent of the DTL in accordance with the following
loading schedule. Record the soil nail movements at each load increment.

The alignment load (AL) should be the minimum load required to align the testing 
apparatus and should not exceed 5 percent of the DTL. Dial gauges should be set to 
“zero” after the alignment load has been applied. Following application of the 
maximum load (3.0 DTL) reduce the load to the alignment load (0.05 DTL maximum) 
and record the permanent set. 

D. Hold each load increment for at least 10 minutes. Monitor the verification test nail for
creep at the 1.50 DTL load increment. Measure and record nail movements during the
creep portion of the test in increments of 1 minute, 2, 3, 5, 6, 10, 20, 30, 50, and 60
minutes. Maintain the load during the creep test within 2 percent of the intended load
by use of the load cell.

3.07 PROOF TESTING OF PRODUCTION NAILS 
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A. Perform successful proof testing on 5 percent of the production soil nails in each nail
row or a minimum of 1 per row. The Engineer shall determine the locations and
number of proof tests prior to nail installation in each row. Production proof test nails
shall have both grouted and temporary ungrouted lengths. The grouted length of the
soil nail during proof production tests, LBPT, shall be the least of 3 m (10 ft) and a
maximum length, LBPT max, such that the nail load does nor exceed 90 percent of an
allowable value of the nail bar tensile load during the proof production test. Therefore,
the following requirements shall be met:

The maximum grouted length shall be based on production nail maximum bar grade. 

The Design Test Load (DTL) shall be determined as follows: 

DTL = LBPT × QALL 

DTL shall be calculated based on as-built bonded lengths. 

B. Perform proof tests by incrementally loading the proof test nail to 150 percent of the
DTL in accordance with the following loading schedule. Record the soil nail
movements at each load increment.
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The alignment load (AL) should be the minimum load required to align the testing 
apparatus and should not exceed 5 percent of the DTL. Dial gauges should be set to 
“zero” after the alignment load has been applied. 

C. The creep period shall start as soon as the maximum test load (1.50 DTL) is applied
and the nail movement shall be measured and recorded at 1 minute, 2, 3, 5, 6, and 10
minutes. Where the nail movement between 1 minute and 10 minutes exceeds 1 mm
(0.04 in.), maintain the maximum test load for an additional 50 minutes and record
movements at 20 minutes, 30, 50, and 60 minutes. Maintain all load increments within
5 percent of the intended load.

3.08 TEST NAIL ACCEPTANCE CRITERIA 

A. A test nail shall be considered acceptable when all of the following criteria are met:

1. For verification tests, the total creep movement is less than 2 mm (0.08 in.)
between the 6- and 60-minute readings and the creep rate is linear or decreasing
throughout the creep test load hold period.

2. For proof tests, the total creep movement is less than 1 mm (0.04 in.) during the
10-minute readings or the total creep movement is less than 2 mm (0.08 in.)
during the 60-minute readings and the creep rate is linear or decreasing
throughout the creep test load hold period.

3. For verification and proof tests, the total measured movement at the maximum
test load exceeds 80 percent of the theoretical elastic elongation of the test nail
unbonded length.

4. A pullout failure does not occur at 3.0 DTL under verification testing and 1.5 DTL
test load under proof testing. Pullout failure is defined as the inability to further
increase the test load while there is continued pullout movement of the test nail.
Record the pullout failure load as part of the test data.
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B. Maintaining stability of the temporary ungrouted test length for subsequent grouting is
the Contractor’s responsibility. If the ungrouted test length of production proof test nails
cannot be satisfactorily grouted subsequent to testing; the proof test nail shall become
sacrificial and shall be replaced with an additional production nail installed at no
additional cost to the City.

3.09 TEST NAIL REJECTION CRITERIA 

A. If a test nail does not satisfy the acceptance criterion:

1. For verification test nails, the Engineer will evaluate the results of each verification
test. Installation methods that do not satisfy the nail testing requirements shall be
rejected. The Contractor shall propose alternative methods and install
replacement verification test nails. Replacement test nails shall be installed and
tested at no additional cost.

2. For proof test nails, the Engineer may require the Contractor to replace some or
all of the installed production nails between a failed proof test nail and the
adjacent passing proof test nail. Alternatively, the Engineer may require the
installation and testing of additional proof test nails to verify that adjacent
previously installed production nails have sufficient load carrying capacity.
Installation and testing of additional proof test nails or installation of additional or
modified nails as a result of proof test nail failure(s) will be at no additional cost.

3.10  WALL DRAINAGE NETWORK 

A. Install and secure all elements of the wall drainage network as shown on the Plans.
The drainage network shall consist of installing geocomposite drain strips, continuous
collection system, wall footing drains, and PVC weepholes as shown on the Plans.
Exclusive of the wall footing drains, all elements of the drainage network shall be
installed prior to shotcreting. Secure drainage elements to the excavation face with a
reinforcing pin prior to shotcrete application.

1. Geocomposite Drain Sheets. Install geocomposite drain sheets centered between
the columns of nails as shown on the Plans. The drain sheets shall be at least 48
in. wide and placed with the geotextile side against the earth/soil. Secure the
sheets to the excavation face and prevent shotcrete from contaminating the earth
side of the geotextile. Drain sheets will be vertically continuous. Make splices with
a 12 in. minimum overlap, and otherwise per manufacturer instructions, such that
the flow of water is not impeded. Install drain grate and connector pipe at base of
each strip. The joint between drain grate and the drain sheet and the discharge
end of the connector pipe shall be sealed to prevent shotcrete intrusion. Repair
any damage to the geocomposite drain sheets, which may interrupt the flow of
water.

2. Footing Drains. Install footing drains at the bottom of each wall as shown on the
Plans. The drainage geotextile shall envelope the footing drain aggregate and
pipe and conform to the dimensions of the trench. Overlap the drainage geotextile
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on top of the drainage aggregate as shown on the Plans. Replace or repair 
damaged or defective drainage geotextile. 

3. Weep holes. Prevent shotcrete intrusion into the discharge end of the pipe during
the application of shotcrete.

4. Extreme care must be taken by the nozzleman to avoid placing shotcrete behind
the drainage panels (between the panels and the earth/soil substrate).

3.11  SHOTCRETE FACING 

A. Provide construction shotcrete facing and permanent shotcrete facing in accordance
with 2018 Standard Specifications for Public Works Construction ‘The GREENBOOK’,
2018 City Supplement ‘The WHITEBOOK’, and Supplement Special Provisions -
Section 303.2 for Air-Placed Concrete.

B. Attachment of Nail Head Bearing Plate and Nut. Attach a bearing plate, washers, and
nut to each nail head as shown on the Plans. While the shotcrete construction facing is
still plastic and before its initial set, uniformly seat the plate on the shotcrete by hand-
wrench tightening the nut. Where uniform contact between the plate and the shotcrete
cannot be provided, set the plate in a bed of grout. After grout has set for 24 hours,
hand-wrench tighten the nut. Ensure bearing plates with headed studs are located
within the tolerances shown on the Plans.

C. Final Face Finish:  Shotcrete finish shall comply with the 2018 Standard
Specifications for Public Works Construction ‘The GREENBOOK’, 2018 City
Supplement ‘The WHITEBOOK’, and Supplemental Special Provisions - Section 303.2
for Air-Placed Concrete and the reference photographs found at the end of this
Section.

3.12  BACKFILLING BEHIND WALL FACING UPPER CANTILEVER 

A. Compact backfill within 1 m (3 ft) behind the wall facing upper cantilever using light
mechanical tampers.

B. Backfill shall be relatively free draining granular material.

3.13  ACCEPTANCE 

A. Material for the soil nail retaining wall will be accepted based on the manufacturer
production certification or from production records. Construction of the soil nail
retaining wall will be accepted based on visual inspection and the relevant production
testing records.

3.14 REFERENCE PHOTOGRAPHS 
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SECTION 323132 

COMPOSITE FENCES AND GATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:

1. Steel framework fence with composite material facing.
2. Steel framework swing gate with composite material facing.

B. Related Requirements:
1. Section 087100 "Door Hardware " for gate hardware.

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site.

1. Inspect and discuss preparatory work specified elsewhere.
2. Review required testing, inspecting, and certifying procedures.

1.4 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 the following:

a. Fence and gate posts, rails, and fittings.
b. Composite plastic planks, and fasteners. Also provide:

1) Preparation instructions and manufacturer recommendations.
2) Storage and handling requirements.
3) Installation methods.
4) Instructions on care and cleaning of composite wood products.

c. Gates and hardware.

B. Shop Drawings: For each type of fence and gate assembly.
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1. Include plans, elevations, sections, details, and attachments to other work.
2. Include accessories, hardware, gate operation, and operational clearances.

C. Samples for Verification: For each type of component with factory-applied finish,
prepared on Samples of size indicated below:

D. Delegated-Design Submittal: For structural performance of composite fence and gate
frameworks, including analysis data signed and sealed by the qualified professional
engineer responsible for their preparation.

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For professional engineer, testing agency, factory-authorized service
representative.

B. Product Certificates: For each type of composite fence materials.

C. Field quality-control reports.

D. Sample Warranty: For special warranty.

1.6 QUALITY ASSURANCE 

A. Mockups: Build mockups to set quality standards for fabrication and installation.

1. Build mockup for typical composite fence and gate, including accessories.

a. Size: 12-foot (3.6 m) length of fence, with at least one gate.

1.7 FIELD CONDITIONS 

A. Field Measurements: Verify layout information for composite fences and gates shown on
Drawings in relation to property survey and existing structures. Verify dimensions by field
measurements.

1.8 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of composite
fences and gates that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Failure to comply with performance requirements.
b. Deterioration of metals, metal finishes, and other materials beyond normal

weathering.
c. Checking, splitting, splintering, rotting, structural damage from termites, and

fungal decay of wood composite materials.
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2. Warranty Period: 10 years from date of Substantial Completion.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, registered as a
professional engineer in the State of California, to design fence and gate frameworks.

B. Structural Performance:
1. Fence and gate frameworks shall withstand the design wind loads and stresses

for fence height(s) and under exposure conditions indicated according to
ASCE/SEI 7.

2. Design Wind Load: 110 MPH steady wind and 130 MPH gusting wind tests.

a. Minimum Post Size: Determine for post spacing not to exceed 8 feet (2.4 m)
for square HSS steel as indicated per plan.

C. Lightning Protection System: Maximum resistance-to-ground value of 25 ohms at each
grounding location along fence under normal dry conditions.

2.2 BASIS OF DESIGN MANUFACTURER 

A. Acceptable Manufacturer:  Trex Fencing; 160 Exeter Dr.; Winchester, VA 22603; Web:
www.trexfencing.com .

B. Approved equal.

2.3 WOOD COMPOSITE PLANKS 

A. General: Reclaimed wood and plastic with integral coloring; free from toxic chemicals
and preservatives:

1. Characteristics:
a. Abrasion resistance: 0.01 inch wear per 1000 revolutions, tested to ASTM D

2394.
b. Hardness: 1124 pounds, tested to ASTM D 143.
c. Self ignition temperature: 743 degrees F, tested to ASTM D 1929.
d. Flash ignition temperature: 698 degrees F, tested to ASTM D 1929.
e. Flame spread rating: 80, tested to ASTM E 84.
f. Water absorption, 24 hour immersion, tested to ASTM D 1037:

1) Sanded surface: 4.3 percent.
2) Unsanded surface: 1.7 percent.

g. Thermal expansion coefficient, 36 inch long samples:
1) Width: 35.2 x 10-6 to 42.7 x 10-6.
2) Length: 16.1 x 10-6 to 19.2 x 10-6.

h. Fastener withdrawal, tested to ASTM D 1761:
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1) Nail: 163 pounds per inch.
2) Screw: 558 pounds per inch.

i. Static coefficient of friction:
1) Dry: 0.53 to 0.55, tested to ASTM D 2047.
2) Dry: 0.59 to 0.70, tested to ASTM F 1679.
3) Wet: 0.70 to 0.75, tested to ASTM F 1679.

j. Fungus resistance, white and brown rot: No decay, tested to ASTM D 1413.
k. Termite resistance: 9.6 rating, tested to AWPA E-1.
l. Specific gravity: 0.91 to 0.95, tested to ASTM D 2395.
m. Compression:

1) Parallel: 1806 PSI ultimate, 550 PSI design, tested to ASTM D 198.
2) Perpendicular: 1944 PSI ultimate, 625 PSI design, tested to ASTM D

143.
n. Tensile strength: 854 PSI ultimate, 250 PSI design, tested to ASTM D 198.
o. Shear strength: 561 PSI ultimate, 200 PSI design, tested to ASTM D 143.
p. Modulus of rupture: 1423 PSI ultimate, 250 PSI design, tested to ASTM D

4761.
q. Modulus of elasticity: 175,000 PSI ultimate, 100,000 PSI design, tested to

ASTM D 4761.
r. Thermal conductivity: 1.57 BTU per inch per hour per square foot at 85

degrees F, tested to ASTM C

2.4 FENCE FRAMEWORK 

A. Posts and Rails: Framework, including rails, braces, and line; terminal; and corner posts.
All members shall be square or rectangular HSS shapes. Provide members with
minimum dimensions and wall thickness based on the following:

1. Fence Height: 96 inches (2440 mm).

2. Horizontal Framework Members: Square or rectangular HSS shapes as indicated
on Drawings.

3. Fabrication: All welded connections. Cap all exposed ends of HSS members with
plate of matching material and thickness. Weld all around and grind smooth prior
to hot dip galvanizing.

4. Metallic Coating for Steel Framework:

a. Type A: Not less than minimum 2.0-oz./sq. ft. (0.61-kg/sq. m) average zinc
coating according to ASTM A123/A123M or 4.0-oz./sq. ft. (1.22-kg/sq. m)
zinc coating according to ASTM A653/A653M.

5. High Performance Coating on steel framework.

a. Coating as specified for galvanized surfaces in Section 099600 “High-
Performance Coatings”.

b. Color: Olive green – match custom range color in Section 099600 “High-
Performance Coatings”.
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2.5 SWING GATES 

A. General: Gate posts, single and double swing gate types as indicated on Drawings. In
all instances provide gate posts with header to form a 3-sided frame.

1. Gate Leaf Width: As indicated.
2. Framework Member Sizes and Strength: Based on gate height as indicated.

B. HSS Tubing:

1. Zinc-Coated Steel: ASTM A123.
2. Gate Posts: HSS Rectangular tubular steel.
3. Gate Frames and Bracing: HSS Rectangular tubular steel.

C. Frame Corner Construction: Miter cut and Welded. Grind welds smooth.

D. Hardware:

1. Refer to NOTES and hardware specified in Section 087100 “Door Hardware”.
Fabricate gates as required for specified hardware.

2. Hinges or Pivots: 180-degree outward swing. Provide hardware as required,
accounting for weight of gate, to meet 5 lbf maximum opening force requirement
of 2016 CBC Chapter 11B-404.2.9.

3. Latch: Permitting operation from both sides of gate. As specified in Section
0871000 “Door Hardware”.

4. Lock: As specified in Section 087100 “Door Hardware”.
5. Closer: As specified in Section 087100 “Door Hardware”.
6. Cane Bolt:  As specified in Section 087100 “Door Hardware”. Coordinate gap

between gates (at double gates) such that cane bolt tab and mortise latchbolt allow
gate to shut and latch properly.

2.6 ACCESSORIES 

A. Fasteners:  1-5/8 inch stainless steel self-drilling screws.

B. Concrete:  Provide as specified in Section 201, Table 201-1.1.2 for Fence Post
Foundations.

2.7 GROUT AND ANCHORING CEMENT 

A. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C1107/C1107M. Provide grout, recommended
in writing by manufacturer, for exterior applications.

B. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled
expansion cement formulation for mixing with water at Project site to create pourable
anchoring, patching, and grouting compound. Provide formulation that is resistant to
erosion from water exposure without needing protection by a sealer or waterproof
coating, and that is recommended in writing by manufacturer for exterior applications.
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2.8 GROUNDING MATERIALS 

A. Comply with requirements in Section 260526 "Grounding and Bonding."

B. Connectors and Grounding Rods: Listed and labeled for complying with UL 467.

1. Connectors for Below-Grade Use: Exothermic welded type.
2. Grounding Rods: Copper-clad steel, 5/8 by 96 inches (16 by 2440 mm).

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements
for site clearing, earthwork, pavement work, and other conditions affecting performance
of the Work.

1. Do not begin installation before final grading is completed unless otherwise
permitted by Architect.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500
feet (152 m) or line of sight between stakes. Indicate locations of utilities, lawn sprinkler
system, underground structures, benchmarks, and property monuments.

3.3 FENCE INSTALLATION 

A. Install composite fencing according to Drawings and more stringent requirements
specified.

B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings
indicated, in firm, undisturbed soil. Provide equipment and load time schedule with the
expectation to encounter rocky soils during excavation.

C. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil.

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and
hold in position during setting with concrete or mechanical devices.

2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or
tamp for consolidation. Protect aboveground portion of posts from concrete
splatter.
a. Concealed Concrete: Place top of concrete 4 inches (100 mm) below

finished surface elevation to allow covering with surface material.

D. Cut and drill wood composite using carbide tipped blades and bits.
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E. Fasteners: Screw wood composite planks directly to steel framework.

3.4 GROUNDING AND BONDING 

A. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical
Systems."

B. Fence and Gate Grounding:

1. Ground for fence and fence posts shall be a separate system from ground for gate
and gate posts.

2. Install ground rods and connections at maximum intervals of 1500 feet (450 m).
3. Fences within 100 Feet (30 m) of Buildings, Structures, Walkways, and Roadways:

Ground at maximum intervals of 750 feet (225 m).
4. Ground fence on each side of gates and other fence openings.

a. Bond metal gates to gate posts.

C. Protection at Crossings of Overhead Electrical Power Lines: Ground fence at location of
crossing and at a ground rod located a maximum distance of 150 feet (45 m) on each
side of crossing.

D. Grounding Method: At each grounding location, drive a grounding rod vertically until the
top is 6 inches (152 mm) below finished grade. Connect rod to fence with No. 6 AWG
conductor. Connect conductor to each fence component at grounding location.

E. Connections:

1. Make connections with clean, bare metal at points of contact.
2. Make aluminum-to-steel connections with stainless-steel separators and

mechanical clamps.
3. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers

and mechanical clamps.
4. Make above-grade ground connections with mechanical fasteners.
5. Make below-grade ground connections with exothermic welds.
6. Coat and seal connections having dissimilar metals with inert material to prevent

future penetration of moisture to contact surfaces.

3.5 ADJUSTING 

A. Gates: Adjust gates 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. Lubricate hardware and other moving parts.
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3.6 CLEANING 

A. Clean wood composite to remove stains:
1. Mold, mildew, and berry and leaf stains: Clean surfaces with conventional deck

wash containing detergent or sodium hypochlorite.
2. Rust and ground-in dirt: Clean surfaces with cleaner containing oxalic or

phosphoric acid.
3. Oil and grease: Clean surfaces with detergent containing degreasing agent.

3.7 PROTECTION 

A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

3.8 DEMONSTRATION 

A. Engage a factory-authorized service representative to train City’s maintenance
personnel to adjust, operate, and maintain fences and gates.

END OF SECTION 323132 
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SECTION 334600 

SUBDRAINAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:

1. Perforated-wall pipe and fittings.
2. Drainage conduits.
3. Drainage panels.
4. Geotextile filter fabrics.

1.3 ACTION SUBMITTALS 

A. Product Data:

1. Drainage conduits, including rated capacities.
2. Drainage panels, including rated capacities.
3. Geotextile filter fabrics.

PART 2 - PRODUCTS 

2.1 PERFORATED-WALL PIPES AND FITTINGS 

A. Perforated PE Pipe and Fittings:

1. NPS 6 (DN 150) and Smaller: ASTM F405 or AASHTO M 252, Type CP;
corrugated, for coupled joints.

2. NPS 8 (DN 200) and Larger: ASTM F667; AASHTO M 252, Type CP; or
AASHTO M 294, Type CP; corrugated; for coupled joints.

3. Couplings: Manufacturer's standard, band type.
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2.2 DRAINAGE CONDUITS 

A. Molded-Sheet Drainage Conduits: Prefabricated geocomposite with cuspated, molded-
plastic drainage core wrapped in geotextile filter fabric. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following. 

a. JDR Enterprises, Inc. 
b. Approved equal. 

2. Nominal Size: 18 inches (457 mm) high by approximately 1 inch (25 mm) thick. 

a. Minimum In-Plane Flow: 30 gpm (114 L/min.) at hydraulic gradient of 1.0 
when tested according to ASTM D4716. 

3. Compressive Strength:  9,500 psf (455 kN/m²) when tested in accordance with 
ASTM D1621. 

4. Filter Fabric: PP geotextile. 
5. Fittings: HDPE with combination NPS 4 and NPS 6 (DN 100 and DN 150) outlet 

connection. 

2.3 DRAINAGE PANELS 

A. Molded-Sheet Drainage Panels: Prefabricated geocomposite, 36 to 60 inches (915 to 
1525 mm) wide with drainage core faced with geotextile filter fabric. 

1. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

a. JDR Enterprises, Inc. 
b. Approved equal. 

2. Drainage Core: Three-dimensional, nonbiodegradable, molded PP. 

a. Minimum Compressive Strength: 21,000 lbf/sq. ft. (1005 kPa) when tested 
according to ASTM D1621. 

b. Minimum In-Plane Flow Rate: 23 gpm/ft. (286 L/min. per m) of unit width at 
hydraulic gradient of 1.0 and compressive stress of [25 psig (172 kPa) when 
tested according to ASTM D4716. 

3. Filter Fabric: Nonwoven needle-punched geotextile, manufactured for subsurface 
drainage, made from polyolefins or polyesters; with elongation greater than 50 
percent; complying with the following properties determined according to 
AASHTO M 288: 

a. Survivability: Class 1. 
b. Apparent Opening Size: No. 80 (0.18-mm)] sieve, maximum. 
c. Permittivity: 0.1 per second, minimum. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces and areas for suitable conditions where subdrainage systems are to
be installed.

B. Verify that drainage panels installed as part of foundation wall waterproofing is properly
positioned to drain into subdrainage system.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Section 300 "Earthwork."

3.3 RETAINING-WALL DRAINAGE INSTALLATION 

A. Lay flat-style geotextile filter fabric in trench and overlap trench sides.

B. Encase pipe with sock-style geotextile filter fabric before installing pipe. Connect sock
sections with adhesive.

C. Install drainage piping as indicated in Part 3 "Piping Installation" Article for retaining-wall
subdrainage.

D. Add drainage course to width of at least 6 inches (150 mm) on side away from wall and
to top of pipe to perform tests.

E. After satisfactory testing, cover drainage piping to width of at least 6 inches (150 mm) on
side away from footing and above top of pipe to within 12 inches (300 mm) of finish
grade.

F. Place drainage course in layers not exceeding 3 inches (75 mm) in loose depth; compact
each layer placed and wrap top of drainage course with flat-style geotextile filter fabric.

G. Place layer of flat-style geotextile filter fabric over top of drainage course, overlapping
edges at least 4 inches (100 mm).

H. Install drainage panels on wall as follows:

1. Coordinate placement with other drainage materials.
2. If weep holes are used instead of drainage pipe, cut 1/2-inch- (13-mm-) diameter

holes on core side at weep-hole locations. Do not cut fabric.
3. Mark horizontal calk line on wall at a point 6 inches (150 mm) less than panel width

above footing bottom. Before marking wall, subtract footing width.
4. Separate 4 inches (100 mm) of fabric at beginning of roll and cut away 4 inches

(100 mm) of core. Wrap fabric around end of remaining core.
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5. Attach panel to wall at horizontal mark and at beginning of wall corner. Place core
side of panel against wall. Use concrete nails with washers through product. Place
nails from 2 to 6 inches (50 to 150 mm) below top of panel, approximately 48 inches
(1200 mm) apart. Do not penetrate waterproofing. Before using adhesives, discuss
with waterproofing manufacturer.

6. If another panel is required on same row, cut away 4 inches (100 mm) of installed
panel core and wrap fabric over new panel.

7. If additional rows of panel are required, overlap lower panel with 4 inches (100
mm) of fabric.

8. Cut panel as necessary to keep top 12 inches (300 mm) below finish grade.
9. For inside corners, bend panel. For outside corners, cut core to provide 3 inches

(75 mm) for overlap.

END OF SECTION 334600 
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CITY OF SAN DIEGO CALIFORNIA 
DEPARTMENT INSTRUCTIONS 

NUMBER 
DI 55.27 

DEPARTMENT 
Water Department 

SUBJECT 
 
FIRE HYDRANT METER PROGRAM 
(FORMERLY: CONSTRUCTION METER 
PROGRAM) 

 
PAGE 1OF 10 

EFFECTIVE DATE 
 
October 15, 2002 

 SUPERSEDES 
DI 55.27 

DATED 
April 21, 2000 

 

 

1. PURPOSE 
 

1.1 To establish a Departmental policy and procedure for issuance, proper usage and 
charges for fire hydrant meters. 

 
2. AUTHORITY 
 

2.1 All authorities and references shall be current versions and revisions. 
 

2.2 San Diego Municipal Code (NC) Chapter VI, Article 7, Sections 67.14 and 67.15 
 

2.3 Code of Federal Regulations, Safe Drinking Water Act of 1986 
 

2.4 California Code of Regulations, Titles 17 and 22 
 

2.5 California State Penal Code, Section 498B.0 
 

2.6 State of California Water Code, Section 110, 500-6, and 520-23 
 

2.7 Water Department Director 
 

Reference 
 

2.8 State of California Guidance Manual for Cross Connection Programs 
 

2.9 American Water Works Association Manual M-14, Recommended Practice for 
Backflow Prevention 

 
2.10 American Water Works Association Standards for Water Meters 

 
2.11 U.S.C. Foundation for Cross Connection Control and Hydraulic Research Manual 

 
3.  DEFINITIONS 
 

3.1 Fire Hydrant Meter:  A portable water meter which is connected to a fire 
hydrant for the purpose of temporary use.  (These meters are sometimes referred 
to as Construction Meters.) 
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3.2 Temporary Water Use:  Water provided to the customer for no longer than 
twelve (12) months. 

 
3.3 Backflow Preventor:  A Reduced Pressure Principal Assembly connected to the 

outlet side of a Fire Hydrant Meter. 
 
4. POLICY 
 

4.1 The Water Department shall collect a deposit from every customer 
requiring a fire hydrant meter and appurtenances prior to providing the 
meter and appurtenances (see Section 7.1 regarding the Fees and Deposit 
Schedule).  The deposit is refundable upon the termination of use and 
return of equipment and appurtenances in good working condition. 

 
4.2 Fire hydrant meters will have a 2 ½" swivel connection between the meter 

and fire hydrant.  The meter shall not be connected to the 4" port on the 
hydrant.  All Fire Hydrant Meters issued shall have a Reduced Pressure 
Principle Assembly (RP) as part of the installation.  Spanner wrenches are 
the only tool allowed to turn on water at the fire hydrant. 

 
4.3 The use of private hydrant meters on City hydrants is prohibited, with 

exceptions as noted below.  All private fire hydrant meters are to be 
phased out of the City of San Diego.  All customers who wish to continue 
to use their own fire hydrant meters must adhere to the following 
conditions: 

 
a. Meters shall meet all City specifications and American Water 

Works Association (AWWA) standards.   
 
b. Customers currently using private fire hydrant meters in the City of 

San Diego water system will be allowed to continue using the 
meter under the following conditions: 
 
1. The customer must submit a current certificate of accuracy 

and calibration results for private meters and private 
backflows annually to the City of San Diego, Water 
Department, Meter Shop. 
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2. The meter must be properly identifiable with a clearly 
labeled serial number on the body of the fire hydrant meter.  
The serial number shall be plainly stamped on the register 
lid and the main casing.  Serial numbers shall be visible 
from the top of the meter casing and the numbers shall be 
stamped on the top of the inlet casing flange. 

 
3. All meters shall be locked to the fire hydrant by the Water 

Department, Meter Section (see Section 4.7). 
 

4. All meters shall be read by the Water Department, Meter 
Section (see Section 4.7). 

 
5. All meters shall be relocated by the Water Department, 

Meter Section (see Section 4.7). 
 

6. These meters shall be tested on the anniversary of the 
original test date and proof of testing will be submitted to 
the Water Department, Meter Shop, on a yearly basis.  If 
not tested, the meter will not be allowed for use in the City 
of San Diego. 

 
7. All private fire hydrant meters shall have backflow devices 

attached when installed. 
 

8. The customer must maintain and repair their own private 
meters and private backflows. 

 
9. The customer must provide current test and calibration 

results to the Water Department, Meter Shop after any 
repairs. 

 
10. When private meters are damaged beyond repair, these 

private meters will be replaced by City owned fire hydrant 
meters. 
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11. When a private meter malfunctions, the customer will be 
notified and the meter will be removed by the City and 
returned to the customer for repairs.  Testing and 
calibration results shall be given to the City prior to any re-
installation. 

 
12. The register shall be hermetically sealed straight reading 

and shall be readable from the inlet side.  Registration shall 
be in hundred cubic feet. 

 
13. The outlet shall have a 2 ½ “National Standards Tested 

(NST) fire hydrant male coupling. 
 

14. Private fire hydrant meters shall not be transferable from 
one contracting company to another (i.e. if a company goes 
out of business or is bought out by another company). 

 
4.4 All fire hydrant meters and appurtenances shall be installed, relocated and 

removed by the City of San Diego, Water Department.  All City owned 
fire hydrant meters and appurtenances shall be maintained by the City of 
San Diego, Water Department, Meter Services. 

 
4.5 If any fire hydrant meter is used in violation of this Department 

Instruction, the violation will be reported to the Code Compliance Section 
for investigation and appropriate action.  Any customer using a fire 
hydrant meter in violation of the requirements set forth above is subject to 
fines or penalties pursuant to the Municipal Code, Section 67.15 and 
Section 67.37. 

 
4.6 Conditions and Processes for Issuance of a Fire Hydrant Meter 

 
Process for Issuance 

 
a. Fire hydrant meters shall only be used for the following purposes: 

 
1. Temporary irrigation purposes not to exceed one year. 
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2. Construction and maintenance related activities (see Tab 2). 
 

b. No customer inside or outside the boundaries of the City of San 
Diego Water Department shall resell any portion of the water 
delivered through a fire hydrant by the City of San Diego Water 
Department. 

 
c. The City of San Diego allows for the issuance of a temporary fire 

hydrant meter for a period not to exceed 12 months (365 days).  An 
extension can only be granted in writing from the Water 
Department Director for up to 90 additional days.  A written 
request for an extension by the consumer must be submitted at 
least 30 days prior to the 12 month period ending.  No extension 
shall be granted to any customer with a delinquent account with 
the Water Department.  No further extensions shall be granted. 

 
d. Any customer requesting the issuance of a fire hydrant meter shall 

file an application with the Meter Section.  The customer must 
complete a “Fire Hydrant Meter Application” (Tab 1) which 
includes the name of the company, the party responsible for 
payment, Social Security number and/or California ID, requested 
location of the meter (a detailed map signifying an exact location), 
local contact person, local phone number, a contractor’s license (or 
a business license), description of specific water use, duration of 
use at the site and full name and address of the person responsible 
for payment. 

 
e. At the time of the application the customer will pay their fees 

according to the schedule set forth in the Rate Book of Fees and 
Charges, located in the City Clerk’s Office.  All fees must be paid 
by check, money order or cashiers check, made payable to the City 
Treasurer.  Cash will not be accepted.  

 
f. No fire hydrant meters shall be furnished or relocated for any 

customer with a delinquent account with the Water Department. 
 

g. After the fees have been paid and an account has been created, the 
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meter shall be installed within 48 hours (by the second business 
day).  For an additional fee, at overtime rates, meters can be 
installed within 24 hours (within one business day). 

 
4.7 Relocation of Existing Fire Hydrant Meters 

 
a. The customer shall call the Fire Hydrant Meter Hotline (herein 

referred to as “Hotline”), a minimum of 24 hours in advance, to 
request the relocation of a meter.  A fee will be charged to the 
existing account, which must be current before a work order is 
generated for the meter’s relocation. 

 
b. The customer will supply in writing the address where the meter is 

to be relocated (map page, cross street, etc).  The customer must 
update the original Fire Hydrant Meter Application with any 
changes as it applies to the new location. 

 
c. Fire hydrant meters shall be read on a monthly basis.  While fire 

hydrant meters and backflow devices are in service, commodity, 
base fee and damage charges, if applicable, will be billed to the 
customer on a monthly basis.  If the account becomes delinquent, 
the meter will be removed. 

 
4.8 Disconnection of Fire Hydrant Meter 

 
a. After ten (10) months a “Notice of Discontinuation of Service” 

(Tab 3) will be issued to the site and the address of record to notify 
the customer of the date of discontinuance of service.  An 
extension can only be granted in writing from the Water 
Department Director for up to 90 additional days (as stated in 
Section 4.6C) and a copy of the extension shall be forwarded to the 
Meter Shop Supervisor.  If an extension has not been approved, the 
meter will be removed after twelve (12) months of use. 

 
b. Upon completion of the project the customer will notify the Meter 

Services office via the Hotline to request the removal of the fire 
hydrant meter and appurtenances.  A work order will be generated 
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for removal of the meter. 
 
c. Meter Section staff will remove the meter and backflow prevention 

assembly and return it to the Meter Shop.  Once returned to the 
Meter Shop the meter and backflow will be tested for accuracy and 
functionality. 

 
d. Meter Section Staff will contact and notify Customer Services of 

the final read and any charges resulting from damages to the meter 
and backflow or its appurtenance.  These charges will be added on 
the customer’s final bill and will be sent to the address of record.  
Any customer who has an outstanding balance will not receive 
additional meters. 

 
e. Outstanding balances due may be deducted from deposits and any 

balances refunded to the customer.  Any outstanding balances will 
be turned over to the City Treasurer for collection.  Outstanding 
balances may also be transferred to any other existing accounts. 

 
5. EXCEPTIONS  

 
5.1 Any request for exceptions to this policy shall be presented, in writing, to 

the Customer Support Deputy Director, or his/her designee for 
consideration. 

 
6. MOBILE METER 

 
6.1 Mobile meters will be allowed on a case by case basis.  All mobile meters 

will be protected by an approved backflow assembly and the minimum 
requirement will be a Reduced Pressure Principal Assembly. The two 
types of Mobile Meters are vehicle mounted and floating meters.  Each 
style of meters has separate guidelines that shall be followed for the 
customer to retain service and are described below:      
 
a) Vehicle Mounted Meters:  Customer applies for and receives a City 

owned Fire Hydrant Meter from the Meter Shop.  The customer  
mounts the meter on the vehicle and brings it to the Meter Shop for 
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inspection.  After installation is approved by the Meter Shop the 
vehicle and meter shall be brought to the Meter Shop on a monthly 
basis for meter reading and on a quarterly basis for testing of the 
backflow assembly.  Meters mounted at the owner’s expense shall 
have the one year contract expiration waived and shall have meter or 
backflow changed if either fails.      
      

b) Floating Meters:  Floating Meters are meters that are not mounted to 
a vehicle.  (Note: All floating meters shall have an approved 
backflow assembly attached.) The customer shall submit an 
application and a letter explaining the need for a floating meter to the 
Meter Shop.  The Fire Hydrant Meter Administrator, after a thorough 
review of the needs of the customer, (i.e. number of jobsites per day, 
City contract work, lack of mounting area on work vehicle, etc.), may 
issue a floating meter.  At the time of issue, it will be necessary for the 
customer to complete and sign the “Floating Fire Hydrant Meter 
Agreement” which states the following:     
       

1) The meter will be brought to the Meter Shop at 2797 Caminito 
Chollas, San Diego on the third week of each month for the 
monthly read by Meter Shop personnel. 
 

2) Every other month the meter will be read and the backflow will 
be tested.  This date will be determined by the start date of the 
agreement.         
   

If any of the conditions stated above are not met the Meter Shop has the 
right to cancel the contract for floating meter use and close the account 
associated with the meter.  The Meter Shop will also exercise the right to 
refuse the issuance of another floating meter to the company in question.   
 
Any Fire Hydrant Meter using reclaimed water shall not be allowed use 
again with any potable water supply. The customer shall incur the cost of 
replacing the meter and backflow device in this instance. 
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7. FEE AND DEPOSIT SCHEDULES 
 
7.1 Fees and Deposit Schedules:  The fees and deposits, as listed in the Rate 

Book of Fees and Charges, on file with the Office of the City Clerk, are 
based on actual reimbursement of costs of services performed, equipment 
and materials.  Theses deposits and fees will be amended, as needed, 
based on actual costs.  Deposits, will be refunded at the end of the use of 
the fire hydrant meter, upon return of equipment in good working 
condition and all outstanding balances on account are paid.  Deposits can 
also be used to cover outstanding balances. 

 
All fees for equipment, installation, testing, relocation and other costs 
related to this program are subject to change without prior notification.  
The Mayor and Council will be notified of any future changes. 
 

8. UNAUTHORIZED USE OF WATER FROM A HYDRANT 
 
8.1 Use of water from any fire hydrant without a properly issued and installed 

fire hydrant meter is theft of City property.  Customers who use water for 
unauthorized purposes or without a City of San Diego issued meter will be 
prosecuted. 

 
8.2 If any unauthorized connection, disconnection or relocation of a fire 

hydrant meter, or other connection device is made by anyone other than 
authorized Water Department personnel, the person making the 
connection will be prosecuted for a violation of San Diego Municipal 
Code, Section 67.15.  In the case of a second offense, the customer’s fire 
hydrant meter shall be confiscated and/or the deposit will be forfeited. 

 
8.3 Unauthorized water use shall be billed to the responsible party.  Water use 

charges shall be based on meter readings, or estimates when meter 
readings are not available. 

 
8.4 In case of unauthorized water use, the customer shall be billed for all 

applicable charges as if proper authorization for the water use had been 
obtained, including but not limited to bi-monthly service charges, 
installation charges and removal charges. 
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Tab 2 to DI 55.27 

WATER USES WITHOUT ANTICIPATED CHARGES FOR RETURN TO SEWER 
 
Auto Detailing 
Backfilling 
Combination Cleaners (Vactors) 
Compaction 
Concrete Cutters 
Construction Trailers 
Cross Connection Testing 
Dust Control 
Flushing Water Mains 
Hydro Blasting 
Hydro Seeing 
Irrigation (for establishing irrigation only; not continuing irrigation) 
Mixing Concrete 
Mobile Car Washing 
Special Events 
Street Sweeping 
Water Tanks 
Water Trucks 
Window Washing 
 
Note: 

1. If there is any return to sewer or storm drain, then sewer and/or storm drain fees will be charges. 
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Tab 3 to DI 55.27 

 
Date 
 
 
Name of Responsible Party 
Company Name and Address 
Account Number:_______________________ 
 
 
Subject: Discontinuation of Fire Hydrant Meter Service 
 
 
Dear Water Department Customer: 
 
The authorization for use of Fire Hydrant Meter #____________, located at (Meter Location Address) 
ends in 60 days and will be removed on or after (Date Authorization Expires).  Extension requests for an 
additional 90 days must be submitted in writing for consideration 30 days prior to the discontinuation 
date.  If you require an extension, please contact the Water Department, or mail your request for an 
extension to: 
 

City of San Diego 
Water Department 
Attention:  Meter Services 
2797 Caminito Chollas 
San Diego, CA  92105-5097 

 
Should you have any questions regarding this matter, please call the Fire Hydrant Hotline at (619)______-
______. 
 
 
 
Sincerely, 
 
 
 
Water Department  
 

Police Range Refurbishment Project – Phase II 
Appendix B - Fire Hydrant Meter Program 

689 | Page



 

Police Range Refurbishment Project – Phase II 690 | Page 
Appendix C - Materials Typically Accepted by Certificate of Compliance 

APPENDIX C 

MATERIALS TYPICALLY ACCEPTED BY CERTIFICATE OF COMPLIANCE 
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MATERIALS TYPICALLY ACCEPTED BY CERTIFICATE OF COMPLIANCE 

1. Soil amendment 

2. Fiber mulch 

3. PVC or PE pipe up to 16 inch diameter 

4. Stabilizing emulsion 

5. Lime 

6. Preformed elastomeric joint seal 

7. Plain and fabric reinforced elastomeric bearing pads 

8. Steel reinforced elastomeric bearing pads 

9. Waterstops (Special Condition) 

10. Epoxy coated bar reinforcement 

11. Plain and reinforcing steel 

12. Structural steel 

13. Structural timber and lumber 

14. Treated timber and lumber 

15. Lumber and timber 

16. Aluminum pipe and aluminum pipe arch 

17. Corrugated steel pipe and corrugated steel pipe arch 

18. Structural metal plate pipe arches and pipe arches 

19. Perforated steel pipe 

20. Aluminum underdrain pipe 

21. Aluminum or steel entrance tapers, pipe downdrains, reducers, coupling bands and slip joints 

22. Metal target plates 

23. Paint (traffic striping) 

24. Conductors 

25. Painting of electrical equipment 

26. Electrical components 

27. Engineering fabric 

28. Portland Cement 

29. PCC admixtures 

30. Minor concrete, asphalt 

31. Asphalt (oil) 

32. Liquid asphalt emulsion 

33. Epoxy 
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City of San Diego, CM&FS Div., 9753 Chesapeake  Drive, SD CA 92123 Contractor's Name:   
Project Name:  Contractor's Address: 
Work Order No or Job Order No.  
City Purchase Order No.      Contractor's Phone #: Invoice No.  

Resident Engineer (RE):  Contractor's fax #:  Invoice Date:  

RE Phone#:                Fax#:  Contact Name:  Billing Period: (     To      )

Item # Item Description Contract Authorization Previous Totals To Date This Estimate Totals to Date
Unit Price Qty Extension %/QTY Amount % / QTY Amount % / QTY Amount

1 -$ -$ -$ 0.00 -$
2 -$ -$ -$ 0.00% -$
3 -$ -$ -$ 0.00% -$
4 -$ -$ -$ 0.00% -$
5 -$ -$ -$ 0.00% -$
6 -$ -$ -$ 0.00% -$
7 -$ -$ -$ 0.00% -$
8 -$ -$ -$ 0.00% -$
5 -$ -$ -$ 0.00% -$
6 -$ -$ -$ 0.00% -$
7 -$ -$ -$ 0.00% -$
8 -$ -$ -$ 0.00% -$
9 -$ -$ -$ 0.00% -$
10 -$ -$ -$ 0.00% -$
11 -$ -$ -$ 0.00% -$
12 -$ -$ -$ 0.00% -$
13 -$ -$ -$ 0.00% -$
14 -$ -$ -$ 0.00% -$
15 -$ -$ -$ 0.00% -$
16 -$ -$ -$ 0.00% -$
17 Field Orders -$ -$ -$ 0.00% -$

-$ -$ -$ 0.00% -$
CHANGE ORDER No.  -$ -$ -$ 0.00% -$

-$ -$ -$ 0.00% -$
-$ -$ -$ Total Billed -$

            SUMMARY
A. Original Contract Amount -$            Retention and/or Escrow Payment Schedule
B. Approved Change Order #00 Thru #00 -$ Total Retention Required as of this billing (Item E) $0.00
C. Total Authorized Amount (A+B) -$    Previous Retention Withheld in PO or in Escrow $0.00
D. Total Billed to Date -$ Add'l Amt to Withhold in PO/Transfer in Escrow: $0.00
E. Less Total Retention (5% of D ) -$ Amt to Release to Contractor from PO/Escrow:
F. Less Total Previous Payments -$
G. Payment Due Less Retention $0.00
H. Remaining Authorized Amount $0.00 Contractor Signature and Date:  ____________________________

 Total Authorized Amount (including approved Change Order)

Construction Engineer

I certify that the materials
have been received by me in

the quality and quantity specified

Resident Engineer

SAMPLE
 R

EFERENCE

NOTE:   CONTRACTOR TO CALCULATE TO THE 2ND DECIMAL PLACE.
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WBS #: B18108

Date Submitted: 10/10/2018
NTP Date: 3/23/2018

Final Statement of WD Date: 5/23/2020
Contract #: K-XX-XXXX-XXX-X

Contract Amount: $5,617,000

Year January February March April May June July August September October November December
2018 15,000 25,000 52,000 52,000 100,000 10,000 100,000 100,000 100,000
2019 10,000 10,000 85,000 58,000 100,000 100,000 100,000 100,000 100,000 100,000 1,000,000 1,000,000
2020 100,000 100,000 100,000 1,000,000 1,000,000
2021
2022
2023
2024
2025

Construction Cash Flow Forecast

 "Sewer and Water Group Job 965 (W)"

SAMPLE
 R

EFERENCE
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LOCATION MAP 
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SENIOR ENGINEER
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(619)-533-7449

PROJECT MANAGER
MICHELLE GARCIA-QUILICO
(619)-533-6635

FOR QUESTIONS ABOUT THIS PROJECT
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HAZARDOUS LABEL/FORMS 
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5-02-08 Page 1 of 2 

INCIDENT/RELEASE ASSESSMENT FORM 1 
 

If you have an emergency, Call 911 
 

Handlers of hazardous materials are required to report releases.  The following is a tool to be used for 
assessing if a release is reportable.  Additionally, a non-reportable release incident form is provided to 
document why a release is not reported (see back). 

 
Questions for Incident Assessment: YES NO 
1. Was anyone killed or injured, or did they require medical care or admitted to a 

hospital for observation? 

2. Did anyone, other than employees in the immediate area of the release, 
evacuate? 

3. Did the release cause off-site damage to public or private property? 

4. Is the release greater than or equal to a reportable quantity (RQ)? 

5. Was there an uncontrolled or unpermitted release to the air? 

6. Did an uncontrolled or unpermitted release escape secondary containment, or 
extend into any sewers, storm water conveyance systems, utility vaults and 
conduits, wetlands, waterways, public roads, or off site? 

7. Will control, containment, decontamination, and/or clean up require the 
assistance of federal, state, county, or municipal response elements? 

8. Was the release or threatened release involving an unknown material or 
contains an unknown hazardous constituent? 

9. Is the incident a threatened release (a condition creating a substantial 
probability of harm that requires immediate action to prevent, reduce, or 
mitigate damages to persons, property, or the environment)? 

10. Is there an increased potential for secondary effects including fire, explosion, 
line rupture, equipment failure, or other outcomes that may endanger or cause 
exposure to employees, the general public, or the environment? 

If the answer is YES to any of the above questions – report the release to the California Office of Emergency Services 
at 800-852-7550 and the local CUPA daytime: (619) 338-2284, after hours: (858) 565-5255.  Note: other state and 
federal agencies may require notification depending on the circumstances.  

*Call 911 in an emergency* 
 
If all answers are NO, complete a Non Reportable Release Incident Form (page 2 of 2) and keep readily available.  
Documenting why a “no” response was made to each question will serve useful in the event questions are asked in the 
future, and to justify not reporting to an outside regulatory agency. 
 
If in doubt, report the release. 

                                                 
1 This document is a guide for accessing when hazardous materials release reporting is required by Chapter 
6.95 of the California Health and Safety Code.  It does not replace good judgment, Chapter 6.95, or other 
state or federal release reporting requirements. 
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5-02-08 Page 2 of 2 

NON REPORTABLE RELEASE INCIDENT FORM 
 

1.  RELEASE AND RESPONSE DESCRIPTION                           Incident #__________ 

Date/Time Discovered Date/Time Discharge 
 
Discharge Stopped           Yes        No 

Incident Date / Time: 
Incident Business / Site Name: 
Incident Address: 
Other Locators (Bldg, Room, Oil Field, Lease, Well #, GIS) 
Please describe the incident and indicate specific causes and area affected.   Photos Attached?:           Yes              No 
 
 
 
 
 
 
Indicate actions to be taken to prevent similar releases from occurring in the future. 
 
 
 
 
 
 

 
2. ADMINISTRATIVE INFORMATION 
Supervisor in charge at time of incident: Phone: 
Contact Person: Phone: 

   
3. CHEMICAL INFORMATION 
Chemical  

Quantity                         GAL            LBS            FT³
Chemical  

Quantity                         GAL            LBS            FT³
Chemical  

Quantity                         GAL            LBS            FT³
Clean-Up Procedures & Timeline: 
 
 
 
 
 
 
 
 

Completed By: Phone: 

Print Name: Title: 
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EMERGENCY RELEASE FOLLOW - UP NOTICE REPORTING FORM

  CONTROL NO.

CHECK IF RELEASE REQUIRES NOTIFI -

SOLID LIQUIDGAS

TIME OF RELEASE

A

B

C

D

FACILITY EMERGENCY CONTACT & PHONE NUMBER

DAY YR
(use 24 hr time)

TIME
OES

NOTIFIED
CITY / COMMUNITY

CAS   Numb er

GAS

   (        )         -

OES

COUNTY             ZIP

CATION UNDER 42 U.S.C. Section 9603 (a)

LIQUIDSOLID
PHYSICAL STATE RELEASED QUANTITY RELEASED

AIR WATER GROUND OTHER
DURATION OF RELEASE

DAYS HOURS MINUTES

DATE
INCIDENT    MO

BUSINESS NAME

INCIDENT ADDRESS LOCATION

CHEMICAL OR TRADE NAME (print or type)

CHECK  IF  CHEMICAL  IS  LISTED  IN
40 CFR 355, APPENDIX A

PHYSICAL STATE CONTAINED

ENVIRONMENTAL CONTAMINATION

ACTIONS TAKEN

E

CHRONIC OR DELAYED (explain)F

G

ACUTE OR IMMEDIATE (explain)

NOT KNOWN (exp lain)

KNOWN OR ANTICIPATED HEALTH EFFECTS (Use the comments section for addition information)

ADVICE REGARDING MEDICAL ATTENTION NECESSARY FOR EXPOSED INDIVIDUALS

COMMENTS (INDICATE SECTION (A - G) AND ITEM WITH COMMENTS OR ADDITIONAL INFORMATION)

H

I

CERTIFICATION: I certify under penalty of law that I have personally examined and I am familiar with the information
sub mitted and b elieve the sub mitted information is true, accurate, and comp lete.
REPORTING FACILITY REPRESENTATIVE (print or type)
SIGNATURE OF REPORTING FACILITY REPRESENTATIVE DATE:
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EMERGENCY RELEASE FOLLOW-UP NOTICE 

REPORTING FORM INSTRUCTIONS 
GENERAL INFORMATION: 

Chapter 6.95 of Division 20 of the California Health and Safety Code requires that written emergency release follow-up 

notices prepared pursuant to 42 U.S.C. § 11004, be submitted using this reporting form. Non-permitted releases of 

reportable quantities of Extremely Hazardous Substances (listed in 40 CFR 355, appendix A) or of chemicals that require 

release reporting under section 103(a) of the Comprehensive Environmental Response, Compensation, and Liability Act 

of 1980 [42 U.S.C. § 9603(a)] must be reported on the form, as soon as practicable, but no later than 30 days, following a 

release.  The written follow-up report is required in addition to the verbal notification. 

  

BASIC INSTRUCTIONS: 

 The form, when filled out, reports follow-up information required by 42 U.S.C § 11004. Ensure that all information 

requested by the form is provided as completely as possible. 

 If the incident involves reportable releases of more than one chemical, prepare one report form for each chemical 

released. 

 If the incident involves a series of separate releases of chemical(s) at different times, the releases should be reported 

on separate reporting forms. 

 

SPECIFIC INSTRUCTIONS: 

Block A: Enter the name of the business and the name and phone number of a contact person who can provide detailed 

facility information concerning the release. 

 

Block B: Enter the date of the incident and the time that verbal notification was made to OES. The OES control number is 

provided to the caller by OES at the time verbal notification is made. Enter this control number in the space provided. 

 

Block C: Provide information pertaining to the location where the release occurred. Include the street address, the city or 

community, the county and the zip code.  

 

Block D: Provide information concerning the specific chemical that was released. Include the chemical or trade name and 

the Chemical Abstract Service (CAS) number. Check all categories that apply. Provide best available information on 

quantity, time and duration of the release. 

 

Block E: Indicate all actions taken to respond to and contain the release as specified in 42 U.S.C. § 11004(c). 

 

Block F: Check the categories that apply to the health effects that occurred or could result from the release. Provide an 

explanation or description of the effects in the space provided. Use Block H for additional comments/information if 

necessary to meet requirements specified in 42 U.S.C. § 11004(c). 

 

Block G: Include information on the type of medical attention required for exposure to the chemical released. Indicate 

when and how this information was made available to individuals exposed and to medical personnel, if appropriate for the 

incident, as specified in 42 U.S.C. § 11004(c). 

 

Block H: List any additional pertinent information. 

 

Block I: Print or type the name of the facility representative submitting the report. Include the official signature and the 

date that the form was prepared. 

 

MAIL THE COMPLETED REPORT TO:  

State Emergency Response Commission (SERC)  

Attn: Section 304 Reports  

Hazardous Materials Unit 

3650 Schriever Avenue 

Mather, CA 95655 
 

NOTE:  Authority cited: Sections 25503, 25503.1 and 25507.1, Health and Safety Code. Reference: Sections 25503(b)(4), 

25503.1, 25507.1, 25518 and 25520, Health and Safety Code. 
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APPENDIX G 

SAMPLE ARCHAEOLOGY INVOICE



 

(FOR ARCHAEOLOGY ONLY) 
Company Name 

Address, telephone, fax 

Date: Insert Date 

To: Name of Resident Engineer 
City of San Diego 
Field Engineering Division 
9485 Aero Drive 
San Diego, CA 92123-1801 

Project Name:  Insert Project Name 

SAP Number (WBS/IO/CC):  Insert SAP Number 

Drawing Number:   Insert Drawing Number 

Invoice period: Insert Date to Insert Date 

Work Completed: Bid item Number – Description of Bid Item – Quantity – Unit Price– Amount 

Detailed summary of work completed under this bid item:  Insert detailed description of Work related to 
Archaeology Monitoring Bid item. See Note 1 below. 

Summary of charges:   

Description of Services Name Start Date End 
Date 

Total 
Hours 

Hourly 
Rate 

Amount 

Field Archaeologist Joe Smith 8/29/2011 9/2/2011 40 $84 $3,360 

Laboratory Assistant Jane Doe 8/29/2011 9/2/2011 2 $30 $60 

Subtotal $3,420 

Work Completed: Bid item Number – Description of Bid Item – Quantity – Unit Price– Amount 

Detailed summary of work completed under this bid item:  Insert detailed description of Work related to 
Archaeology Curation/Discovery Bid item. See Note 2 below. 

Summary of charges:   

Description of 
Services 

Where work 
occurred (onsite 

vs offsite/lab) 

Name Start Date End 
Date 

Total 
Hours 

Hourly 
Rate 

Amount 

Field Archaeologist  Joe 
Smith 

8/29/2011 9/2/2011 40 $84 $3,360 

Laboratory Assistant  Jane Doe 8/29/2011 9/2/2011 2 $30 $60 

Subtotal $3,420 

Total this invoice: $_____________ 

Total invoiced to date: $_____________
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Note 1: 

For monitoring related bid items or work please include summary of construction work that was monitored from 
Station to Station, Native American monitors present, MMC coordination, status and nature of monitoring and if any 
discoveries were made.  

Note 2: 

For curation/discovery related bid items or work completed as part of a discovery and curation process, the PI must 
provide a response to the following questions along with the invoice: 

1. Preliminary results of testing including tentative recommendations regarding eligibility for listing in the 
California Register of Historical Resources (California Register).  

a. Please briefly describe your application (consideration) of all four California Register criteria.  

b. If the resource is eligible under Criterion D, please define the important information that may be 
present.  

c. Were specialized studies performed? How many personnel were required? How many Native American 
monitors were present? 

d.  What is the age of the resource?  

e. Please define types of artifacts to be collected and curated, including quantity of boxes to be submitted 
to the San Diego Archaeological Center (SDAC). How many personnel were required? How many Native 
American monitors were present? 

2. Preliminary results of data recovery and a definition of the size of the representative sample.  

a. Were specialized studies performed? Please define types of artifacts to be collected and curated, 
including quantity of boxes to be submitted to the SDAC. How many personnel were required? How 
many Native American monitors were present? 

3. What resources were discovered during monitoring?  

4. What is the landform context and what is the integrity of the resources?  

5. What additional studies are necessary? 

6. Based on application of the California Register criteria, what is the significance of the resources? 

a.  If the resource is eligible for the California Register, can the resource be avoided by construction?  

b. If not, what treatment (mitigation) measures are proposed? Please define data to be recovered (if 
necessary) and what material will be submitted to the SDAC for curation. Are any specialized studies 
proposed?  

(After the first invoice, not all the above information needs to be re-stated, just revise as applicable). 
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APPENDIX H 

ADVANCED METERING INFRASTRUCTURE (AMI) DEVICE PROTECTION



Protecting AMI Devices in Meter Boxes and on Street Lights 

The Public Utilities Department (PUD) has begun the installation of the Advanced Metering 
Infrastructure (AMI) technology as a new tool to enhance water meter reading accuracy and efficiency, 
customer service and billing, and to be used by individual accounts to better manage the efficient use 
of water. All AMI devices shall be protected per Section 5-2, “Protection”, of the 2015 Whitebook. 

AMI technology allows water meters to be read electronically rather than through direct visual 
inspection by PUD field staff. This will assist PUD staff and customers in managing unusual 
consumption patterns which could indicate leaks or meter tampering on a customer's property. 

Three of the main components of an AMI system are the: 

A. Endpoints, see Photo 1:

Photo 1 

Photo 1 

Police Range Refurbishment Project - Phase II 
Appendix H - Advanced Metering Infrastructure (AMI) Device Protection

707 | Page



B. AMI Antenna attached to Endpoint (antenna not always required), see Photo 2: 

Photo 2 

  

Network Devices, see Photo 3: 

Photo 3 
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AMI endpoints transmit meter information to the AMI system and will soon be on the vast majority of 
meters in San Diego. These AMI devices provide interval consumption data to the PUD’s Customer 
Support Division. If these devices are damaged or communication is interrupted, this Division will be 
alerted of the situation. The endpoints are installed in water meter boxes, coffins, and vaults adjacent 
to the meter. A separate flat round antenna may also be installed through the meter box lid. This 
antenna is connected to the endpoint via cable. The following proper installation shall be implemented 
when removing the lid to avoid damaging the antenna, cable, and/or endpoint. Photo 4 below 
demonstrates a diagram of the connection: 

 

Photo 4 
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The AMI device ERT/Endpoint/Transmitter shall be positioned and installed as discussed in this 
Appendix. If the ERT/Endpoint/Transmitter is disturbed, it shall be re-installed and returned to its 
original installation with the end points pointed upwards as shown below in Photo 5.  

The PUD’s code compliance staff will issue citations and invoices to you for any damaged AMI 
devices that are not re-installed as discussed in the Contract Document 
Photo 5 below shows a typical installation of an AMI endpoint on a water meter. 
 

Photo 5 

 
 

Photo 6 below is an example of disturbance that shall be avoided: 

 

Photo 6 
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You are responsible when working in and around meter boxes. If you encounter these 
endpoints, use proper care and do not disconnect them from the registers on top of the water 
meter. If the lid has an antenna drilled through, do not change or tamper with the lid and inform 
the Resident Engineer immediately about the location of that lid. Refer to Photo 7 below: 
 

Photo 7 
 

 
 
Another component of the AMI system are the Network Devices. The Network Devices are 
strategically placed units (mainly on street light poles) that collect interval meter reading data from 
multiple meters for transmission to the Department Control Computer. If you come across any of 
these devices on street lights that will be removed or replaced (refer to Photos 8 and 9 
below), notify AMI Project Manager Arwa Sayed at (619) 362-0121 immediately. 

 
Photo 8 shows an installed network device on a street light. On the back of each Network Device is 
a sticker with contact information. See Photo 9. Call PUD Water Emergency Repairs at 619-515-
3525 if your work will impact these street lights. These are assets that belong to the City of San 
Diego and you shall be responsible for any costs of disruption of this network. 
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Photo 8 
 
 

             
 
 
 

Photo 9 

 

             
 
If you encounter any bad installations, disconnected/broken/buried endpoints, or 
inadvertently damage any AMI devices or cables, notify the Resident Engineer immediately. 
The Resident Engineer will then immediately contact the AMI Project Manager, Arwa Sayed, 
at (619) 362-0121. 

Network Device 
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APPENDIX I 

LEAD  CONTAINING MATERIALS AND UNIVERSAL WASTE ABATEMENT SPECIFICATION
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(DRAWINGS, CALCULATIONS, ILLUMINATION SUMMARY)
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MUSCO LIGHTING, INC.

Light Structure Pole and Foundation Standard

This confidential report is provided exclusively for the use of engineering approval.  

The technical information provided herein is the confidential property of Musco Lighting,

Inc., and reproduction of this report or use of this information for anything other than its

limited, intended purpose as to this project, without the written permission of Musco

Lighting, Inc., is prohibited.

ITEM : Structural Calculations

Pole Foundation Standard

PROJECT : San Diego Police Department 

Firing Range

San Diego, CA

PROJECT NO : 161133

363.444

DATE : 2/11/2019

ENGINEER  :

JOSH RANDALL, SE No. 4506

9931 Muirlands Blvd

Irvine, Ca 92618
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MUSCO LIGHTING, INC.

Light Structure Pole and Foundation Standard

Calculation Index

CONTENTS:

Page Item

1-2 LSS50-AB (w/ 4 Fixtures) -Wind Analysis

3-4 LSS50-AB (w/ 4 Fixtures) -Seismic Analysis

5 Precast base by CRETEX

6-8 LSS60-B (w/ 4 Fixtures) -Wind Analysis

9-10 LSS60-B (w/ 4 Fixtures) -Seismic Analysis

11 Precast base by CRETEX

12 Foundation Check

Appendix A ATC Seismic Design Values

CODE REFERENCE: 

2016 CBC

ACI 318-14

Building Code Requirements for Structural Concrete

 

AISC 360-10

Specifications for Structural Steel Buildings
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2/11/2019 LS50-AB wind                                                                                                                                                                                                               

   POLE DESIGNATION: LS50-AB W/ 4 FIXTURES      JOB NO: 363.444

   MANUFACTURER: MUSCO       PROJECT: San Diego Police Department 

   PROJECT NO: 161133     LOCATION: San Diego, CA

                                                                                                                                                                                                                      

ASCE 7-10      POLE ID: R1, R2  

WIND CRITERIA 110 MPH,EXP C   | P = SUPERIMPOSED WT + POLE WT   

LOAD COMB 1.2   DEAD + 1.0 WIND   v     

   ^  |||a <-- <--FIXTURES, F/Af= qz*Gf*Cf   = 40.75 PSF MAX (29.5-1)

LED 1150 |  |v| <-- <--where qz=.00256*Kz*Kzt*Kd(V) 2 = 32.19 PSF MAX (29.3-1)

EPA/FIXTURE*, Af = 3.5 ft2 |  ||| <-- <---

D.L./FIXTURE** = 92.8 lbs |  |v| <-- ATTACHMENT  NUMBER    DIST. FROM PA Cf EPA Kz qz WIND,F WEIGHT,P

D.L. ECE/FIXTURE***   = 20.0 lbs |  ||| <-- TYPE    TOP POLE,FT SQ FT SQ FT PSF LBS   LBS
*  EPA = EFFECTIVE PROJECTED AREA OF LIGHT FIXTURE |  |v| <-- LED1150 4.0 0.5  1.0 3.49 1.091 32.12 567 371
               INCLUDING CROSSARM, PER MUSCO   ||| <-- 0.0 3.0  1.3 3.49 1.080 31.77 0 0
** D.L.= DEAD LOAD OF FIXTURE, & l  |v| <-- 0.0 5.5  1.3 3.49 1.067 31.41 0 0
             CROSSARM, PER MUSCO   ||| <-- 0.0 8.0  1.3 3.49 1.054 31.03 0 0
***D.L.= DEAD LOAD OF ECE, |  |v| <-- 0.0 10.5  1.3 3.49 1.041 30.63 0 0
              PER MUSCO |  ||| <-- 0.0 13.0  1.3 3.49 1.027 30.21 0 0
 |  |v| <-- 0.0 15.5  1.3 3.49 1.012 29.77 0 0

|  ||| <-- 0.0 18.0  1.3 3.49 0.996 29.30 0 0
|  |v| <-- 0.0 20.5  1.0 3.49 0.979 28.80 0 0
|  ||| <-- Speaker 1.0  37.0 3.62 1.3 4.70 0.849 24.98 149 52
|  |v| <-- ECE 4.0 38.3 4.00 1.3 5.20 0.849 24.98 164 80

v  | |b <--  TOTALS = 880 503

         POLE, F/Af= qz*Gf*Cf  = 28.52 PSF MAX (29.5-1)

      where qz=.00256*Kz*Kzt*Kd(V) 2 = 32.19 PSF  MAX (29.3-1)

   LOADING DIAGRAM

INPUT  

-> l = 50.00 ft. (ht. from adj. grade)                                                                        

-> l = 50.00 ft. (ht. from grade)   

->tA = 0.12 in. (pole thk. @ top)

->dA = 6.00 in. (pole diam. @ top)

->dB = 12.00 in. (pole diam. @ btm)

->tB = 0.12 in. (pole thk. @ btm)

->Fy = 38.0 ksi (fixt mount sect. =  5.25 ft)

->Fy = 55.0 ksi (other pole sect.)

-> E = 29,000 ksi

->Kzt= 1 (Figure 26.8-1)

->Kd = 0.95 (Table 26.6-1)

-> Kz = 1.094 MAX-EXP C @  50.0 FT. (Table 29.3-1)

   

-> Cf  = 1.00 LIGHT FIXTURE (INCLUDED IN EPA)  

-> Cf  = 0.700 MAX (VARIES 0.5-1.2 FOR RND POLE) (Figure 29.5-1)

POLE DAMPING, beta= 0.025 Per Musco test

OUTPUT
-> POLE NATURAL FREQUENCY = 0.605 Hz 1/(2PI*(DELTA/386)^0.5) where DELTA is due to self weight Section 26.9.5 Gust-Effect Factor

-> Gf= 1.27 (Section 26.9.5)   (Reference Vibration Problems in Engineering by Timoshenko, 4th ED. pg.34) constant epsilon,e  = 0.2  Lz = 490.6

Pole Properties:  constant l = 500 N1 = 2.870

 Ia = 9.58 in4 taper = 0.140 in/ft Vz = 103.34 Rn = 0.072

 Ib = 79 in4 db/da = 2.000 4.6n1h/Vz = 1.346

 ra = 2.079 in    rb = 4.200 in. 4.6n1B/Vz = 0.020 R = 1.161

 Aa = 2.217 in2    Ab = 4.48 in2 15.4n1L/Vz = 0.068 gR = 4.068

 Sa = 3.19 in3    Sb = 13.17 in3 c = 0.200

From Critical Buckling Loads of Tapered Columns, ASCE 2/62: Rh = 0.486 Iz = 0.203

  n = Log (Ib/(Ia)/Log (dB/dA) = 3.04  RB = 0.987 Q = 0.932

 P* = (Ib/Ia)/(Ib/Ia)^.333 = 4.1  RL = 0.956 G = 0.891  

kl/req* (1/(P*)^.5)[kl/ra] = 300 (where k= 2.1) Gf = 1.266  

AISC 360-05 Specification Table B4.1, Case 15  

 for Fy = 55.0 KSI 38 KSI    
D/t < .45E/Fy = 237  343 (MAX) SHEAR,F= 1.068 KIPS MOMENT, M = 33.11 K-FT e= M/F     = 30.99 FT  AXIAL,P = 1.081 KIPS ASD Forces at groundline (for foundation design)

D/t < .31E/Fy = 163  237 Noncompact SHEAR,F= 1.781 KIPS MOMENT, M = 55.19 K-FT e= M/F     = 30.99 FT  AXIAL,P = 1.297 KIPS Nominal Forces at groundline

D/t < .07E/Fy = 37 53 Compact     M < ΦMn = 82 K-FT  Precast Base O.K.       

D/t < .11E/Fy = 58 84 Slender element Section for Uniform Compression   Pole Stress Check = 0.911 Max. < 1   Pole O.K.       

    Max. Deflection =   43.195 Inch <0.15H= 90 Inch AASHTO 10.4.2

Page
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2/11/2019 LS50-AB wind                                              
Distance      Outside E3-4 E3-2 or E3-3 F8.1-F8.4 H1-1b H1-1a 2nd Order 1st Order C2.2a Total E7-19
from top     Diameter Pole Cf Design comp Acting Design flex. Req'd flex. for for /1st Order Req'd shear Delta P-Delta 2nd Order ACTING DEFL

of Pole     of Pole,D thick,t  D/t Kz qz Pole kl/r  Fe strength, Pn unfactored, Pr strength, Mn strength, Mr Pr/Pc Pr/Pc <0.2 Pr/Pc ≥ 0.2 Moment CSR strength,, F  Moment Moment Q MOM DUE  M/I DUE TO DL

FT       IN IN PSF eqiv.  KIPS   KIPS   K-FT  K-FT    FT-K O.K. KIPS  IN  FT-K  FT-K TO DL IN

               

0 6.00 0.120 50.0 1.094 32.19 0.7 300 3.18 5.57 0.000 12.02 0.0 0.000 0.000 N.A. 1.000  Y 0.000 43.2 0.0 0.0 1.2467 0.00 0.0002 26.74

1 6.00 0.120 50.0 1.089 32.05 0.7 300 3.18 5.57 0.379 12.02 0.3 0.082 0.070 N.A. 1.196  Y 0.581 41.7 0.1 0.3 1.2467 0.00 0.0203 25.82

2 6.00 0.120 50.0 1.084 31.91 0.7 300 3.18 5.57 0.386 12.02 0.9 0.083 0.124 N.A. 1.130  Y 0.595 40.2 0.1 1.0 1.2467 0.39 0.0606 24.90

3 6.00 0.120 50.0 1.080 31.77 0.7 300 3.18 5.57 0.394 12.02 1.5 0.085 0.180 N.A. 1.117  Y 0.609 38.7 0.2 1.7 1.2467 0.78 0.1017 23.97

4 6.00 0.120 50.0 1.075 31.63 0.7 300 3.18 5.57 0.401 12.02 2.1 0.087 0.237 N.A. 1.111  Y 0.623 37.2 0.2 2.3 1.2467 1.17 0.135 23.06

5 6.22 0.120 51.8 1.070 31.48 0.7 300 3.18 5.77 0.409 12.84 2.7 0.085 0.278 N.A. 1.107  Y 0.637 35.7 0.3 3.0 1.2262 1.58 0.1603 22.15

6 6.37 0.120 53.1 1.065 31.33 0.7 300 3.18 5.92 0.418 18.01 3.4 0.085 0.249 N.A. 1.105  Y 0.652 34.3 0.4 3.7 1.0441 1.99 0.1847 21.25

7 6.51 0.120 54.3 1.060 31.18 0.7 300 3.18 6.05 0.426 18.77 4.0 0.085 0.279 N.A. 1.103  Y 0.667 32.9 0.4 4.4 1.036 2.41 0.2065 20.36

8 6.65 0.120 55.4 1.054 31.03 0.7 300 3.18 6.18 0.435 19.54 4.7 0.084 0.307 N.A. 1.101  Y 0.682 31.4 0.5 5.2 1.0282 2.84 0.2257 19.48

9 6.79 0.120 56.6 1.049 30.87 0.7 300 3.18 6.31 0.443 20.32 5.4 0.084 0.334 N.A. 1.100  Y 0.697 30.0 0.5 5.9 1.0208 3.28 0.2427 18.61

10 6.93 0.120 57.8 1.044 30.71 0.7 300 3.18 6.45 0.452 21.12 6.1 0.084 0.359 N.A. 1.099  Y 0.713 28.7 0.6 6.7 1.0136 3.73 0.2576 17.76

11 7.07 0.120 58.9 1.038 30.55 0.7 300 3.18 6.58 0.461 21.94 6.8 0.084 0.383 N.A. 1.097  Y 0.729 27.3 0.7 7.5 1.0067 4.19 0.2708 16.92

12 7.21 0.120 60.1 1.032 30.38 0.7 300 3.18 6.71 0.471 22.77 7.6 0.084 0.406 N.A. 1.096  Y 0.745 26.0 0.7 8.3 1.0001 4.65 0.2824 16.10

13 7.35 0.120 61.3 1.027 30.21 0.7 300 3.18 6.84 0.480 23.61 8.3 0.084 0.427 N.A. 1.095  Y 0.761 24.7 0.8 9.1 0.9938 5.13 0.2927 15.29

14 7.49 0.120 62.4 1.021 30.04 0.7 300 3.18 6.98 0.490 24.47 9.1 0.084 0.448 N.A. 1.094  Y 0.777 23.4 0.9 9.9 0.9877 5.61 0.3017 14.51

15 7.63 0.120 63.6 1.015 29.86 0.7 300 3.18 7.11 0.500 25.35 9.9 0.084 0.467 N.A. 1.092  Y 0.794 22.2 0.9 10.8 0.9818 6.11 0.3096 13.74

16 7.77 0.120 64.8 1.008 29.68 0.7 300 3.18 7.24 0.510 26.24 10.7 0.084 0.486 N.A. 1.091  Y 0.811 21.0 1.0 11.6 0.9761 6.61 0.3166 12.98

17 7.91 0.120 65.9 1.002 29.49 0.7 300 3.18 7.37 0.520 27.14 11.5 0.085 0.504 N.A. 1.090  Y 0.828 19.8 1.0 12.5 0.9706 7.13 0.3227 12.25

18 8.05 0.120 67.1 0.996 29.30 0.7 300 3.18 7.51 0.530 28.06 12.3 0.085 0.521 N.A. 1.089  Y 0.845 18.6 1.1 13.4 0.9653 7.65 0.328 11.54

19 8.19 0.120 68.3 0.989 29.11 0.7 300 3.18 7.64 0.541 29.00 13.2 0.085 0.537 N.A. 1.088  Y 0.863 17.5 1.2 14.3 0.9602 8.19 0.3327 10.84

20 8.33 0.120 69.4 0.982 28.90 0.7 300 3.18 7.77 0.551 29.95 14.0 0.085 0.552 N.A. 1.087  Y 0.880 16.4 1.2 15.3 0.9553 8.73 0.3367 10.17

21 8.47 0.120 70.6 0.975 28.70 0.7 300 3.18 7.90 0.562 30.92 14.9 0.085 0.567 N.A. 1.085  Y 0.898 15.4 1.3 16.2 0.9505 9.29 0.3401 9.51

22 8.61 0.120 71.8 0.968 28.49 0.7 300 3.18 8.04 0.573 31.90 15.8 0.086 0.581 N.A. 1.084  Y 0.916 14.3 1.3 17.2 0.9459 9.86 0.3431 8.88

23 8.75 0.120 72.9 0.961 28.27 0.7 300 3.18 8.17 0.584 32.90 16.8 0.086 0.595 N.A. 1.083  Y 0.934 13.4 1.4 18.2 0.9415 10.44 0.3457 8.26

24 8.89 0.120 74.1 0.953 28.05 0.7 300 3.18 8.30 0.596 33.91 17.7 0.086 0.608 N.A. 1.082  Y 0.952 12.4 1.4 19.2 0.9371 11.03 0.3478 7.67

25 9.03 0.120 75.3 0.945 27.82 0.7 300 3.18 8.43 0.608 34.94 18.7 0.086 0.621 N.A. 1.081  Y 0.971 11.5 1.5 20.2 0.9329 11.63 0.3496 7.09

26 9.17 0.120 76.4 0.937 27.58 0.7 300 3.18 8.57 0.619 35.98 19.7 0.087 0.633 N.A. 1.079  Y 0.989 10.6 1.6 21.2 0.9289 12.24 0.3511 6.54

27 9.31 0.120 77.6 0.929 27.33 0.7 300 3.18 8.70 0.631 37.04 20.7 0.087 0.645 N.A. 1.078  Y 1.008 9.7 1.6 22.3 0.9249 12.87 0.3666 6.01

28 9.21 0.120 76.8 0.920 27.08 0.7 300 3.18 8.61 0.643 36.29 21.7 0.090 0.688 N.A. 1.077  Y 1.027 8.9 1.7 23.3 0.9277 13.50 0.3816 5.50

29 9.35 0.120 77.9 0.911 26.81 0.7 300 3.18 8.74 0.655 37.35 22.7 0.090 0.699 N.A. 1.076  Y 1.045 8.1 1.7 24.4 0.9238 14.15 0.3819 5.01

30 9.49 0.120 79.1 0.902 26.54 0.7 300 3.18 8.87 0.667 38.43 23.8 0.090 0.710 N.A. 1.074  Y 1.063 7.4 1.8 25.5 0.92 14.81 0.382 4.54

31 9.63 0.120 80.3 0.892 26.25 0.7 300 3.18 9.00 0.679 39.52 24.8 0.091 0.720 N.A. 1.073  Y 1.082 6.6 1.8 26.7 0.9163 15.49 0.3819 4.10

32 9.77 0.120 81.4 0.882 25.96 0.7 300 3.18 9.14 0.692 40.63 25.9 0.091 0.729 N.A. 1.072  Y 1.101 6.0 1.9 27.8 0.9128 16.17 0.3816 3.68

33 9.91 0.120 82.6 0.872 25.65 0.7 300 3.18 9.27 0.705 41.75 27.0 0.091 0.739 N.A. 1.071  Y 1.119 5.3 1.9 28.9 0.9093 16.87 0.3812 3.28

34 10.05 0.120 83.8 0.860 25.32 0.7 300 3.18 9.40 0.718 42.89 28.2 0.092 0.748 N.A. 1.069  Y 1.138 4.7 2.0 30.1 0.9059 17.58 0.3807 2.91

35 10.19 0.120 84.9 0.849 24.98 0.7 300 3.18 9.53 0.731 44.05 29.3 0.092 0.757 N.A. 1.068  Y 1.156 4.2 2.0 31.3 0.9026 18.30 0.38 2.56

36 10.33 0.120 86.1 0.849 24.98 0.7 300 3.18 9.67 0.744 45.21 30.5 0.092 0.765 N.A. 1.067  Y 1.175 3.6 2.0 32.5 0.8994 19.04 0.3792 2.23

37 10.47 0.120 87.3 0.849 24.98 0.7 300 3.18 9.80 0.809 46.40 31.7 0.099 0.778 N.A. 1.065  Y 1.343 3.1 2.1 33.8 0.8963 19.79 0.3788 1.92

38 10.61 0.120 88.4 0.849 24.98 0.7 300 3.18 9.93 0.823 47.60 33.1 0.099 0.789 N.A. 1.064  Y 1.363 2.7 2.1 35.2 0.8933 20.61 0.3788 1.64

39 10.75 0.120 89.6 0.849 24.98 0.7 300 3.18 10.06 0.917 48.81 34.5 0.109 0.806 N.A. 1.062  Y 1.547 2.2 2.2 36.7 0.8903 21.44 0.3793 1.38

40 10.89 0.120 90.8 0.849 24.98 0.7 300 3.18 10.20 0.931 50.05 36.1 0.110 0.820 N.A. 1.061  Y 1.567 1.9 2.2 38.3 0.8875 22.36 0.3803 1.14

41 11.03 0.120 91.9 0.849 24.98 0.7 300 3.18 10.33 0.945 51.29 37.7 0.110 0.833 N.A. 1.059  Y 1.587 1.5 2.2 39.9 0.8847 23.30 0.381 0.92

42 11.17 0.120 93.1 0.849 24.98 0.7 300 3.18 10.46 0.959 52.55 39.3 0.110 0.845 N.A. 1.057  Y 1.608 1.2 2.3 41.5 0.8819 24.25 0.3816 0.73

43 11.31 0.120 94.3 0.849 24.98 0.7 300 3.18 10.59 0.974 53.83 40.9 0.110 0.857 N.A. 1.056  Y 1.628 0.9 2.3 43.2 0.8793 25.22 0.3821 0.56

44 11.45 0.120 95.4 0.849 24.98 0.7 300 3.18 10.73 0.988 55.12 42.5 0.111 0.869 N.A. 1.054  Y 1.649 0.7 2.3 44.8 0.8767 26.20 0.3823 0.41

45 11.59 0.120 96.6 0.849 24.98 0.7 300 3.18 10.86 1.003 56.43 44.2 0.111 0.880 N.A. 1.053  Y 1.671 0.5 2.3 46.5 0.8741 27.19 0.3824 0.28

46 11.73 0.120 97.8 0.849 24.98 0.7 300 3.18 10.99 1.018 57.75 45.9 0.111 0.890 N.A. 1.051  Y 1.692 0.3 2.3 48.2 0.8716 28.21 0.3824 0.18

47 11.87 0.120 98.9 0.849 24.98 0.7 300 3.18 11.12 1.034 59.09 47.6 0.112 0.901 N.A. 1.049  Y 1.714 0.2 2.4 49.9 0.8692 29.23 0.3822 0.10

48 12.01 0.120 100.1 0.849 24.98 0.7 300 3.18 11.26 1.049 60.44 49.3 0.112 0.911 N.A. 1.048  Y 1.736 0.1 2.4 51.7 0.8669 30.27 0.382 0.05

49 12.15 0.120 101.3 0.849 24.98 0.7 300 3.18 11.39 1.065 61.81 51.0 0.112 0.920 N.A. 1.046 NA 1.758 0.0 2.4 53.4 0.8646 31.33 0.3816 0.01

50 12.29 0.120 102.4 0.849 24.98 0.7 300 3.18 11.52 1.081 63.19 52.8 0.113 0.930 N.A. 1.045 NA 1.781 0.0 2.4 55.2 0.8623 32.40 0 0.00

Page
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  KNA
STRUCTURAL ENGINEERS

Seismic Loading

Reference: 2016 CBC, ASCE 7-10
INPUT:

Job Location: San Diego, CA

Site Class D

0.2 Sec MCE, Ss 1.049 g ATC Hazards by location

1.0 Sec MCE, S1 0.4 g ATC Hazards by location

Site Coeff., Fa 1.080 ATC Hazards by location

Site Coeff., Fv 1.600 ATC Hazards by location

SMS = Fa SS 1.133 g ATC Hazards by location

SM1 = Fv S1 0.640 g ATC Hazards by location

SDS = 2/3SMS 0.756 g ATC Hazards by location

SD1 = 2/3SM1 0.427 g ATC Hazards by location

Ts =SD1/SDS 0.564 sec

Long Period transition period, TL 8.0 sec ASCE 7-10 -Figure 22-12

Risk Category II Table 1604.5

Seismic Design Category D 2016 CBC Section 1613.3.5

OUTPUT:

Light Pole Class LS50-AB

Fundamental Period, T 1.65 sec See structural calculations, pg 1

                 

Seismic coeff., R 1.5 ASCE 7-10 Table 15.4-2 

Overstrength Factor, Ω 1.5 ASCE 7-10 Table 15.4-2 

Importance Factor, I 1.00  ASCE 7-10 Section 15.4.1.1 & Table 1.5-2

Redundancy factor, ρ 1.0 ASCE 7-10 Section 15.6

DESIGN SEISMIC FORCE

V = CSW ASCE 7-10 Eqn. 12.8-1

CS = SDS/(R/I) for T≤TS 0.504 g ASCE 7-10 Eqn. 12.8-2

 CS max. for T≤ TL, CS = SD1/T(R/I) 0.172 g ASCE 7-10 Eqn. 12.8-3

CS min = 0.044SDSI ≥ 0.03 0.03 g ASCE 7-10 Eqn. 15.4-1

if S1≥ 0.6g, CS min = 0.8S1/(R/I) N.A. g ASCE 7-10 Eqn. 15.4-2

Load Combination, 1.2D+ 1.0E ASCE 7-10 Section 2.3.2 Load Comb 5

    where E = Eh + Ev  ASCE 7-10 Eqn. 12.4-1

    and Eh = pQE 0.172 W  ASCE 7-10 Eqn. 12.4-3

    and Ev = 0.2SDSD 0.151 D  ASCE 7-10 Eqn. 12.4-4

Load Combination, 1.2D + (pQe + 0.2SDSD)  

Load Combination, 1.2D + (pQe + 0.2SDSD) 1.351 D + 0.172 W

Total Seismic Weight, W = 1.647 kips See following page

SEISMIC SHEAR, V = 0.350 kips < 1.781 kips WIND SHEAR WIND CONTROLS
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  KNA
STRUCTURAL ENGINEERS

Seismic Loading

Vertical Distribution of Seismic Force, Fx = CvxV ASCE7-10  Eqn. 12.8-11 & Section 12.8.5

k= 1.577

Item w hx wxhx
k

wxhx
k
/∑wxhx

k
Cvx*V OTM

Fixtures 0.371 49.5 174 0.568 0.161 7.97

0 48.5 0 0.000 0.000 0.00

0 46 0 0.000 0.000 0.00

0 43.5 0 0.000 0.000 0.00

Top Pole Section 0.043 48.2 19 0.063 0.018 0.86

2nd Pole Section 0.269 34.3 71 0.231 0.065 2.25

1st Pole Section 0.446 12.75 25 0.080 0.023 0.29

0 0 0 0.000 0.000 0.00

0 0.00 0 0.000 0.000 0.00

0 0.00 0 0.000 0.000 0.00

0 0.00 0 0.000 0.000 0.00

Speaker 0.052 13.00 3 0.010 0.003 0.04

ECE 0.08 15.00 6 0.019 0.005 0.08

1/2 Precast base above grade 0.387 7.25 9  0.029  0.008 0.06

Sum 1.64725 307 1.000 0.283 11.54

Total Dead Load at grade 2.034

SEISMIC OTM = 11.54 kip-ft < 55.19 kip-ft  Wind OTM WIND CONTROLS
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2/11/2019 LS60-B wind                                                                                                                                                                                                                      

   POLE DESIGNATION: LSS60-B W/ 4 FIXTURES      JOB NO: 363.444

   MANUFACTURER: MUSCO       PROJECT: San Diego Police Department 

   PROJECT NO: 161133     LOCATION: San Diego, CA

                                                                                                                                                                                                                            

ASCE 7-10      POLE ID: R4, R5  

WIND CRITERIA 110 MPH,EXP C   | P = SUPERIMPOSED WT + POLE WT   

LOAD COMB 1.2  DEAD + 1.0 WIND   v     

   ^  |||a <-- <--FIXTURES, F/Af= qz*Gf*Cf   = 42.28 PSF MAX (29.5-1)

LED 1150 |  |v| <-- <--where qz=.00256*Kz*Kzt*Kd(V) 2 = 33.63 PSF M AX (29.3-1)

EPA/FIXTURE*, Af = 3.5 ft2 |  ||| <-- <---

D.L./FIXTURE** = 92.8 lbs |  |v| <-- ATTACHMENT  NUMBER    DIST. FROM PA Cf EPA Kz qz WIND,F WEIGHT,P

D.L. ECE/FIXTURE***   = 20.0 lbs |  ||| <-- TYPE    TOP POLE,FT SQ FT SQ FT PSF LBS   LBS
*  EPA = EFFECTIVE PROJECTED AREA OF LIGHT FIXTURE |  |v| <-- LED1150 4.0 0.5  1.0 3.49 1.141 33.57 588 371
               INCLUDING CROSSARM, PER MUSCO   ||| <-- 0.0 3.0  1.3 3. 49 1.131 33.28 0 0
** D.L.= DEAD LOAD OF FIXTURE, & l  |v| <-- 0.0 5.5  1.3 3.49 1.120 32.97 0 0
             CROSSARM, PER MUSCO   ||| <-- 0.0 8.0  1.3 3. 49 1.110 32.66 0 0
***D.L.= DEAD LOAD OF ECE, |  |v| <-- 0.0 10.5  1.3 3 .49 1.099 32.33 0 0
              PER MUSCO |  ||| <-- 0.0 13.0  1.3 3 .49 1.087 31.99 0 0
 |  |v| <-- 0.0 15.5  1.3 3 .49 1.075 31.64 0 0

|  ||| <-- 0.0 18.0  1.3 3.49 1.062 31.27 0 0
|  |v| <-- 0.0 20.5  1.3 3.49 1.049 30.88 0 0
|  ||| <-- Speaker 1.0  48.6 3.62 1.3 4.70 0.849 24.98 148 52
|  |v| <-- ECE 4.0 49.9 4.00 1.3 5.20 0.849 24.98 163 80

v  | |b <--  TOTALS = 899 503

         POLE, F/Af= qz*Gf*Cf  = 29.60 PSF MAX (29.5-1)

      where qz=.00256*Kz*Kzt*Kd(V) 2 = 33.63 PSF MAX (29.3-1)

   LOADING DIAGRAM

INPUT  

-> l = 61.56 ft. (ht. from adj. grade)                                                                         

-> l = 61.56 ft. (ht. from grade) 60.90 ft.(nom. ht from grade)

->tA = 0.120 in. (pole thk. @ top)

->dA = 6.00 in. (pole diam. @ top)

->dB = 13.40 in. (pole diam. @ btm)

->tB = 0.179 in. (pole thk. @ btm)

->Fy = 38.0 ksi (fixt mount sect. =  5.25 ft)

->Fy = 55.0 ksi (other pole sect.)

-> E = 29,000 ksi

->Kzt= 1 (Figure 26.8-1)

->Kd = 0.95 (Table 26.6-1)

-> Kz = 1.143 MAX-EXP C @  61.6 FT. (Table 29.3-1)

   

-> Cf  = 1.00 LIGHT FIXTURE (INCLUDED IN EPA)  

-> Cf  = 0.700 MAX (VARIES 0.5-1.2 FOR RND POLE) (Figure 29.5-1)

POLE DAMPING, beta= 0.025 Per Musco test

OUTPUT
-> POLE NATURAL FREQUENCY = 0.549 Hz 1/(2PI*(DELTA/386)^0.5) where DELTA is due to self weight Section 26.9.5 Gust-Effect Factor

-> Gf= 1.26 (Section 26.9.5)   (Reference Vibration Problems in Engineering by Timoshenko, 4th ED. pg.34) constant epsilon,e  = 0.2  Lz = 511.4

Pole Properties:  constant l = 500 N1 = 2.633

 Ia = 9.58 in4 taper = 0.140 in/ft Vz = 106.70 Rn = 0.076

 Ib = 162 in4 db/da = 2.233 4.6n1h/Vz = 1.458

 ra = 2.079 in    rb = 4.675 in. 4.6n1B/Vz = 0.019 R = 1.165

 Aa = 2.217 in2    Ab = 7.43 in2 15.4n1L/Vz = 0.064 gR = 4.044

 Sa = 3.19 i n3    Sb = 24.25 in3 c = 0.200

From Critical Buckling Loads of Tapered Columns, ASCE 2/62: Rh = 0.463 Iz = 0.196

  n = Log (Ib/(Ia)/Log (dB/dA) = 3.52  RB = 0.987 Q = 0.926

 P* = (Ib/Ia)/(Ib/Ia)^.333 = 6.6  RL = 0.959 G = 0.888  

kl/req* (1/(P*)^.5)[kl/ra] = 290 (where k= 2.1) Gf = 1.257  

AISC 360-05 Specification Table B4.1, Case 15  

 for Fy = 55.0 KSI 38 KSI    
D/t < .45E/Fy = 237  343 (MAX) SHEAR,F= 1.271 KIPS MOMENT, M = 46.46 K-FT e= M/F     = 36.56 FT  AXIAL,P = 1.516 KIPS ASD Forces at groundline (for foundation design)

D/t < .31E/Fy = 163  237 Noncompact SHEAR,F= 2.118 KIPS MOMENT, M = 77.44 K-FT e= M/F     = 36.56 FT  AXIAL,P = 1.819 KIPS Nominal Forces at groundline

D/t < .07E/Fy = 37 53 Compact     M < ΦMn = 115 K-FT  Precast Base O.K.       

D/t < .11E/Fy = 58 84 Slender element Section for Uniform Compression   Pole Stress Check = 0.75 Max. < 1   Pole O.K.       

    Max. Deflection =   52.5 Inch <0.15H= 111 Inch AASHTO 10.4.2
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2/11/2019 LS60-B wind                                              
Distance      Outside E3-4 E3-2 or E3-3 F8.1-F8.4 H1-1b H1-1a 2nd Order 1st Order C2.2a Total E7-19
from top     Diameter Pole Cf Design comp Acting Design flex. Req'd flex. for for /1st Order Req'd shear Delta P-Delta 2nd Order ACTING  DEFL

of Pole     of Pole,D thick,t  D/t Kz qz Pole kl/r  Fe strength, Pn unfactored, Pr strength, Mn strength, Mr Pr/Pc Pr/Pc <0.2 Pr/Pc ≥ 0.2 Moment CSR strength,, F  Moment Moment Q MOM DUE    M/I DUE TO DL

FT       IN I N PSF eqiv.  KIPS   KIPS   K-FT  K-FT    FT-K O.K. KIPS  IN  FT-K  FT-K TO DL IN

                

0 6.00 0.120 50.0 1.143 33.63 0.7 290 3.39 5.94 0.000 12.02 0.0 0.000 0.000 N.A. 1.000  Y 0.000 52.5 0.0 0.0 1.2467 0.00 0.0002 32.39

1 6.00 0.120 50.0 1.139 33.51 0.7 290 3.39 5.94 0.379 12.02 0.3 0.077 0.068 N.A. 1.206  Y 0.603 50.9 0.1 0.4 1.2467 0.00 0.02034 31.39

2 6.00 0.120 50.0 1.135 33.39 0.7 290 3.39 5.94 0.386 12.02 0.9 0.078 0.125 N.A. 1.137  Y 0.618 49.3 0.1 1.0 1.2467 0.39 0.06062 30.40

3 6.00 0.120 50.0 1.131 33.28 0.7 290 3.39 5.94 0.394 12.02 1.5 0.080 0.183 N.A. 1.123  Y 0.633 47.6 0.2 1.7 1.2467 0.78 0.10169 29.41

4 6.00 0.120 50.0 1.127 33.16 0.7 290 3.39 5.94 0.401 12.02 2.2 0.081 0.243 N.A. 1.117  Y 0.647 46.0 0.3 2.4 1.2467 1.17 0.14355 28.43

5 6.00 0.120 50.0 1.123 33.03 0.7 290 3.39 5.94 0.409 12.02 2.8 0.083 0.303 N.A. 1.113  Y 0.662 44.4 0.3 3.2 1.2467 1.58 0.17079 27.45

6 6.32 0.120 52.7 1.118 32.91 0.7 290 3.39 6.27 0.417 17.77 3.5 0.080 0.259 N.A. 1.110  Y 0.677 42.8 0.4 3.9 1.0469 1.99 0.18868 26.48

7 6.46 0.120 53.9 1.114 32.78 0.7 290 3.39 6.41 0.426 18.52 4.2 0.080 0.290 N.A. 1.108  Y 0.692 41.3 0.5 4.6 1.0386 2.41 0.21083 25.53

8 6.60 0.120 55.0 1.110 32.66 0.7 290 3.39 6.55 0.434 19.28 4.9 0.080 0.320 N.A. 1.107  Y 0.708 39.7 0.5 5.4 1.0307 2.84 0.23033 24.58

9 6.74 0.120 56.2 1.105 32.53 0.7 290 3.39 6.69 0.443 20.06 5.6 0.079 0.348 N.A. 1.105  Y 0.723 38.2 0.6 6.2 1.0232 3.28 0.24751 23.65

10 6.88 0.120 57.4 1.101 32.40 0.7 290 3.39 6.83 0.452 20.86 6.3 0.079 0.375 N.A. 1.104  Y 0.740 36.7 0.7 7.0 1.0159 3.73 0.26264 22.73

11 7.02 0.120 58.5 1.096 32.26 0.7 290 3.39 6.97 0.461 21.67 7.1 0.079 0.400 N.A. 1.102  Y 0.756 35.2 0.7 7.8 1.009 4.18 0.27596 21.83

12 7.16 0.120 59.7 1.092 32.13 0.7 290 3.39 7.11 0.470 22.49 7.8 0.079 0.424 N.A. 1.101  Y 0.773 33.7 0.8 8.6 1.0023 4.65 0.28768 20.94

13 7.30 0.120 60.9 1.087 31.99 0.7 290 3.39 7.25 0.479 23.33 8.6 0.079 0.446 N.A. 1.100  Y 0.790 32.3 0.9 9.5 0.9959 5.12 0.29799 20.08

14 7.44 0.120 62.0 1.082 31.85 0.7 290 3.39 7.40 0.489 24.19 9.4 0.079 0.468 N.A. 1.099  Y 0.807 30.9 0.9 10.4 0.9897 5.61 0.30705 19.22

15 7.58 0.120 63.2 1.077 31.71 0.7 290 3.39 7.54 0.499 25.06 10.2 0.079 0.488 N.A. 1.097  Y 0.825 29.6 1.0 11.2 0.9837 6.10 0.31499 18.39

16 7.72 0.120 64.4 1.073 31.56 0.7 290 3.39 7.68 0.509 25.94 11.1 0.079 0.508 N.A. 1.096  Y 0.842 28.2 1.1 12.1 0.978 6.60 0.32194 17.57

17 7.86 0.120 65.5 1.068 31.42 0.7 290 3.39 7.82 0.519 26.84 11.9 0.080 0.526 N.A. 1.095  Y 0.860 26.9 1.1 13.1 0.9724 7.12 0.32801 16.78

18 8.00 0.120 66.7 1.062 31.27 0.7 290 3.39 7.96 0.529 27.76 12.8 0.080 0.544 N.A. 1.094  Y 0.878 25.7 1.2 14.0 0.9671 7.64 0.3333 16.00

19 8.14 0.120 67.9 1.057 31.11 0.7 290 3.39 8.10 0.539 28.69 13.7 0.080 0.561 N.A. 1.092  Y 0.897 24.4 1.3 14.9 0.9619 8.18 0.33789 15.24

20 8.28 0.120 69.0 1.052 30.96 0.7 290 3.39 8.24 0.550 29.64 14.6 0.080 0.577 N.A. 1.091  Y 0.915 23.2 1.3 15.9 0.9569 8.72 0.34186 14.50

21 8.42 0.120 70.2 1.047 30.80 0.7 290 3.39 8.39 0.561 30.60 15.5 0.080 0.593 N.A. 1.090  Y 0.934 22.1 1.4 16.9 0.9521 9.28 0.34526 13.79

22 8.56 0.120 71.4 1.041 30.64 0.7 290 3.39 8.53 0.572 31.58 16.5 0.080 0.608 N.A. 1.089  Y 0.953 20.9 1.5 17.9 0.9474 9.84 0.34818 13.09

23 8.70 0.120 72.5 1.036 30.47 0.7 290 3.39 8.67 0.583 32.57 17.4 0.081 0.622 N.A. 1.088  Y 0.973 19.8 1.5 18.9 0.9429 10.42 0.35064 12.41

24 8.84 0.120 73.7 1.030 30.31 0.7 290 3.39 8.81 0.594 33.58 18.4 0.081 0.636 N.A. 1.086  Y 0.992 18.8 1.6 20.0 0.9385 11.01 0.35271 11.76

25 8.98 0.120 74.9 1.024 30.13 0.7 290 3.39 8.95 0.606 34.60 19.4 0.081 0.649 N.A. 1.085  Y 1.012 17.7 1.7 21.1 0.9343 11.61 0.35442 11.13

26 9.12 0.120 76.0 1.018 29.96 0.7 290 3.39 9.09 0.618 35.64 20.4 0.082 0.662 N.A. 1.084  Y 1.032 16.7 1.7 22.1 0.9302 12.22 0.35581 10.51

27 9.26 0.120 77.2 1.012 29.78 0.7 290 3.39 9.23 0.630 36.69 21.5 0.082 0.674 N.A. 1.083  Y 1.052 15.8 1.8 23.2 0.9262 12.84 0.35692 9.92

28 9.40 0.120 78.4 1.006 29.60 0.7 290 3.39 9.38 0.641 37.76 22.5 0.082 0.686 N.A. 1.081  Y 1.072 14.9 1.8 24.4 0.9223 13.48 0.37889 9.35

29 9.20 0.120 76.7 0.999 29.41 0.7 290 3.39 9.17 0.659 36.21 23.6 0.086 0.747 N.A. 1.080  Y 1.092 14.0 1.9 25.5 0.928 14.13 0.33701 8.80

30 9.34 0.179 52.2 0.993 29.22 0.7 290 3.39 13.80 0.677 57.89 24.7 0.059 0.490 N.A. 1.079  Y 1.112 13.1 1.9 26.7 1.0507 14.79 0.27362 8.27

31 9.48 0.179 53.0 0.986 29.02 0.7 290 3.39 14.01 0.695 59.53 25.8 0.060 0.497 N.A. 1.078  Y 1.132 12.3 2.0 27.8 1.045 15.48 0.27355 7.76

32 9.62 0.179 53.7 0.979 28.82 0.7 290 3.39 14.22 0.713 61.20 27.0 0.060 0.505 N.A. 1.076  Y 1.152 11.5 2.1 29.0 1.0395 16.18 0.27343 7.27

33 9.76 0.179 54.5 0.972 28.61 0.7 290 3.39 14.43 0.732 62.89 28.1 0.061 0.512 N.A. 1.075  Y 1.173 10.8 2.1 30.3 1.0341 16.91 0.27328 6.79

34 9.90 0.179 55.3 0.965 28.39 0.7 290 3.39 14.64 0.751 64.60 29.3 0.062 0.518 N.A. 1.074  Y 1.193 10.0 2.2 31.5 1.0289 17.65 0.2731 6.33

35 10.04 0.179 56.1 0.957 28.17 0.7 290 3.39 14.85 0.770 66.34 30.5 0.062 0.525 N.A. 1.073  Y 1.214 9.3 2.2 32.8 1.0239 18.41 0.27289 5.89

36 10.18 0.179 56.9 0.950 27.95 0.7 290 3.39 15.06 0.789 68.10 31.8 0.063 0.531 N.A. 1.072  Y 1.234 8.6 2.3 34.0 1.019 19.19 0.27265 5.46

37 10.32 0.179 57.7 0.942 27.71 0.7 290 3.39 15.28 0.809 69.88 33.0 0.064 0.537 N.A. 1.071  Y 1.255 8.0 2.3 35.3 1.0142 19.98 0.27239 5.05

38 10.46 0.179 58.4 0.934 27.47 0.7 290 3.39 15.49 0.829 71.69 34.3 0.064 0.543 N.A. 1.070  Y 1.276 7.3 2.4 36.6 1.0095 20.80 0.27212 4.65

39 10.60 0.179 59.2 0.925 27.22 0.7 290 3.39 15.70 0.849 73.51 35.5 0.065 0.549 N.A. 1.069  Y 1.297 6.7 2.4 38.0 1.005 21.64 0.27182 4.27

40 10.74 0.179 60.0 0.916 26.96 0.7 290 3.39 15.91 0.869 75.36 36.9 0.066 0.555 N.A. 1.068  Y 1.318 6.2 2.5 39.3 1.0006 22.50 0.27152 3.91

41 10.88 0.179 60.8 0.907 26.69 0.7 290 3.39 16.12 0.890 77.23 38.2 0.066 0.560 N.A. 1.066  Y 1.340 5.6 2.5 40.7 0.9963 23.38 0.2712 3.56

42 11.02 0.179 61.6 0.898 26.42 0.7 290 3.39 16.33 0.911 79.13 39.5 0.067 0.566 N.A. 1.065  Y 1.361 5.1 2.6 42.1 0.9921 24.28 0.27087 3.23

43 11.16 0.179 62.3 0.888 26.13 0.7 290 3.39 16.54 0.932 81.05 40.9 0.068 0.571 N.A. 1.064  Y 1.382 4.6 2.6 43.5 0.988 25.20 0.27053 2.92

44 11.30 0.179 63.1 0.878 25.82 0.7 290 3.39 16.75 0.954 82.99 42.3 0.068 0.576 N.A. 1.063  Y 1.403 4.1 2.7 45.0 0.9841 26.15 0.27019 2.62

45 11.44 0.179 63.9 0.867 25.51 0.7 290 3.39 16.96 0.976 84.95 43.7 0.069 0.581 N.A. 1.062  Y 1.425 3.7 2.7 46.4 0.9802 27.11 0.26983 2.34

46 11.58 0.179 64.7 0.855 25.17 0.7 290 3.39 17.17 0.998 86.94 45.1 0.070 0.586 N.A. 1.061  Y 1.446 3.2 2.8 47.9 0.9764 28.10 0.26948 2.07

47 11.72 0.179 65.5 0.849 24.98 0.7 290 3.39 17.38 1.020 88.95 46.6 0.070 0.591 N.A. 1.060  Y 1.467 2.8 2.8 49.4 0.9727 29.11 0.26912 1.82

48 11.86 0.179 66.3 0.849 24.98 0.7 290 3.39 17.60 1.043 90.98 48.1 0.071 0.595 N.A. 1.059  Y 1.489 2.5 2.8 50.9 0.9691 30.14 0.26875 1.59

49 12.00 0.179 67.0 0.849 24.98 0.7 290 3.39 17.81 1.117 93.03 49.7 0.075 0.602 N.A. 1.058  Y 1.658 2.1 2.9 52.5 0.9655 31.19 0.2686 1.37

50 12.14 0.179 67.8 0.849 24.98 0.7 290 3.39 18.02 1.221 95.11 51.4 0.081 0.612 N.A. 1.057  Y 1.844 1.8 2.9 54.3 0.9621 32.32 0.26897 1.17
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2/11/2019 LS60-B wind51 12.28 0.179 68.6 0.849 24.98 0.7 290 3.39 18.23 1.244 97.21 53.3 0.082 0.619 N.A. 1.055  Y 1.866 1.5 3.0 56.2 0.9587 33.55 0.26961 0.98

52 12.42 0.179 69.4 0.849 24.98 0.7 290 3.39 18.44 1.268 99.33 55.1 0.083 0.626 N.A. 1.054  Y 1.889 1.3 3.0 58.1 0.9554 34.81 0.27018 0.81

53 12.56 0.179 70.2 0.849 24.98 0.7 290 3.39 18.65 1.292 101.48 57.0 0.083 0.633 N.A. 1.053  Y 1.912 1.0 3.0 60.1 0.9522 36.09 0.27069 0.66

54 12.70 0.179 70.9 0.849 24.98 0.7 290 3.39 18.86 1.316 103.64 59.0 0.084 0.640 N.A. 1.052  Y 1.935 0.8 3.0 62.0 0.9491 37.39 0.27114 0.52

55 12.84 0.179 71.7 0.849 24.98 0.7 290 3.39 19.07 1.340 105.84 60.9 0.084 0.647 N.A. 1.050  Y 1.958 0.6 3.1 64.0 0.946 38.72 0.27153 0.40

56 12.98 0.179 72.5 0.849 24.98 0.7 290 3.39 19.28 1.365 108.05 62.9 0.085 0.653 N.A. 1.049  Y 1.982 0.5 3.1 66.0 0.943 40.07 0.27187 0.29

57 13.12 0.179 73.3 0.849 24.98 0.7 290 3.39 19.49 1.390 110.29 64.9 0.086 0.659 N.A. 1.048  Y 2.006 0.3 3.1 68.0 0.94 41.45 0.27217 0.20

58 13.26 0.179 74.1 0.849 24.98 0.7 290 3.39 19.70 1.415 112.54 66.9 0.086 0.665 N.A. 1.047  Y 2.030 0.2 3.1 70.0 0.9371 42.85 0.27242 0.13

59 13.40 0.179 74.9 0.849 24.98 0.7 290 3.39 19.92 1.441 114.83 68.9 0.087 0.671 N.A. 1.046  Y 2.054 0.1 3.1 72.1 0.9343 44.28 0.27263 0.07

60 13.54 0.179 75.6 0.849 24.98 0.7 290 3.39 20.13 1.467 117.13 71.0 0.087 0.677 N.A. 1.044 NA 2.079 0.1 3.2 74.2 0.9315 45.73 0.27281 0.03

61 13.68 0.179 76.4 0.849 24.98 0.7 290 3.39 20.34 1.493 119.46 73.1 0.088 0.682 N.A. 1.043 NA 2.104 0.0 3.2 76.2 0.9288 47.21 0.27295 0.01

62 13.82 0.179 77.2 0.849 24.98 0.7 290 3.39 20.55 1.534 121.81 75.2 0.090 0.688 N.A. 1.042 NA 2.129 0.0 3.2 78.4 0.9262 48.72 0 0.00

Page
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Reference: 2016 CBC, ASCE 7-10

INPUT:

Job Location: San Diego, CA

Site Class D

0.2 Sec MCE, Ss 1.049 g ATC Hazards by location

1.0 Sec MCE, S1 0.4 g ATC Hazards by location

Site Coeff., Fa 1.080 ATC Hazards by location

Site Coeff., Fv 1.600 ATC Hazards by location

SMS = Fa SS 1.133 g ATC Hazards by location

SM1 = Fv S1 0.640 g ATC Hazards by location

SDS = 2/3SMS 0.756 g ATC Hazards by location

SD1 = 2/3SM1 0.427 g ATC Hazards by location

Ts =SD1/SDS 0.564 sec

Long Period transition period, TL 8.0 sec ASCE 7-10 -Figure 22-12

Risk Category II Table 1604.5

Seismic Design Category D 2016 CBC Section 1613.3.5

OUTPUT:

Light Pole Class LS60B

Fundamental Period, T 1.82 sec See structural calculations, pg 6

Seismic coeff., R 1.5 ASCE 7-10 Table 15.4-2 

Overstrength Factor, Ω 1.5 ASCE 7-10 Table 15.4-2 

Importance Factor, I 1.00  ASCE 7-10 Section 15.4.1.1 & Table 1.5-2

Redundancy factor, ρ 1.0 ASCE 7-10 Section 15.6

DESIGN SEISMIC FORCE

V = CSW ASCE 7-10 Eqn. 12.8-1

CS = SDS/(R/I) for T≤TS 0.504 g ASCE 7-10 Eqn. 12.8-2

 CS max. for T≤ TL, CS = SD1/T(R/I) 0.156 g ASCE 7-10 Eqn. 12.8-3

CS min = 0.044SDSI ≥ 0.03 0.03 g ASCE 7-10 Eqn. 15.4-1

if S1≥ 0.6g, CS min = 0.8S1/(R/I) N.A. g ASCE 7-10 Eqn. 15.4-2

Load Combination, 1.2D+ 1.0E ASCE 7-10 Section 2.3.2 Load Comb 5

    where E = Eh + Ev  ASCE 7-10 Eqn. 12.4-1

    and Eh = PQe 0.156 W  ASCE 7-10 Eqn. 12.4-3

    and Ev = 0.2SDSD 0.151 D  ASCE 7-10 Eqn. 12.4-4

Load Combination, 1.2D + (pQe + 0.2SDSD)  

Load Combination, 1.2D + (pQe + 0.2SDSD) 1.351 D + 0.156 W

Total Seismic Weight, W = 2.066 kips See following page

SEISMIC SHEAR, V = 0.406 kips < 2.118 kips WIND SHEAR WIND CONTROLS
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Vertical Distribution of Seismic Force, Fx = CvxVASCE7-10  Eqn. 12.8-11 & Section 12.8.5

k= 1.660

Item w hx wxhx
k

wxhx
k
/∑wxhx

k
Cvx*V OTM

LED 1150 0.371 60.9 340 0.527 0.170 10.36

0 58.4 0 0.000 0.000 0.00

Top Pole Section 0.043 58.75 37 0.058 0.019 1.09

2nd Pole Section 0.275 44.84 152 0.235 0.076 3.40

1st Pole Section 0.711 18.68 92 0.142 0.046 0.86

0 45 0 0.000 0.000 0.00

0 30.00 0 0.000 0.000 0.00

0 25.00 0 0.000 0.000 0.00

0 22.00 0 0.000 0.000 0.00

0 15.00 0 0.000 0.000 0.00

0 0.000 0.000 0.00

Speaker 0.052 13.00 4 0.006 0.002 0.02

ECE 0.08 11.69 5 0.007 0.002 0.03

1/2 Precast base above grade 0.534 8.00 17  0.026  0.008 0.07

Sum 2.066 646 1.000 0.323 15.82

Total Dead Load at grade 2.600

SEISMIC OTM = 15.82 kip-ft < 77.44 kip-ft  Wind OTM WIND CONTROLS
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DESIGN OF EMBEDDED POLE FOOTING-

NONCONSTRAINED

2016 CBC Section 1807.3.2.1

KNA STRUCTURAL ENGINEERS

Mark/Type LS50-AB LS60-B

Grade   

INPUT  

Shear, P lbs = 1,068 1,271

height of P above grade, h ft = 32.0 37.6

allow lateral brg pressure, s psf/ft = 200 200

max allow lateral brg pressurepsf/ft = 2400 2400

Pier Diameter, b ft = 2.5 2.5

  

OUPUT   

Moment at grade, M ft-lbs = 34,182 47,732

acting lateral brg pressure, S1 psf = 578 644

allow lateral brg pressure, S1 psf = 578 644

A=2.34P/(S1b) = 1.73 1.85

Min req'd embedment, d ft = 8.68 9.67

=A/2{1+(1+4.36h/A)
1/2

}

Add Depth to Ignore 1.00 1.00

Total Embed Required 9.68 10.67

USE 30 IN DIAMETER --->  10'-0  

USE 30 IN DIAMETER ---> 12'-0

Page
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PROJECT SUMMARY

Not to be reproduced in whole or part without the written consent of Musco
Sports Lighting, LLC. ©1981, 2018 Musco Sports Lighting, LLC.ENGINEERED DESIGN By: Daniel Lohman • File #161133G • 11-Dec-18

San Diego Police Department Firing Range
San Diego, CA

Ligh ng System
  Pole / Fixture Summary

Pole ID Pole Height Mtg Height Fixture Qty Luminaire Type Load Circuit
R1-R2 50' 50' 4 TLC-LED-1150 4.60 kW A

R4-R5 60' 60' 4 TLC-LED-1150 4.60 kW B
4 16 18.40 kW

  Circuit Summary
Circuit Description Load Fixture Qty

A West Range 9.2 kW 8

B East Range 9.2 kW 8

  Fixture Type Summary
Type Source Wattage Lumens L90 L80 L70 Quantity

TLC-LED-1150 LED 5700K - 75 CRI 1150W 121,000 >81,000 >81,000 >81,000 16

Light Level Summary
  Calculation Grid Summary

IlluminationGrid Name Calculation Metric Ave Min Max Max/Min Ave/Min Circuits Fixture Qty

East Range Target Area - Front Perpendicular 56.3 40 68 1.69 1.41 B 8

East Range Horizontal Illuminance 39.7 21 57 2.68 1.89 B 8
Property Spill Horizontal 0 0 0 0.00 A,B 16

Property Spill Max Candela (by Fixture) 0 0 0 0.00 A,B 16
Property Spill Max Vertical Illuminance Metric 0 0 0 0.00 A,B 16

West Range Targets - Front Perpendicular 55.8 43 78 1.81 1.30 A 8
West Range Horizontal Illuminance 36 22 55 2.52 1.64 A 8
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ILLUMINATION SUMMARY

Not to be reproduced in whole or part without the written consent of Musco
Sports Lighting, LLC. ©1981, 2018 Musco Sports Lighting, LLC.ENGINEERED DESIGN By: Daniel Lohman • File #161133G • 11-Dec-18
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SCALE IN FEET 1 : 20

0' 20' 40'

EQUIPMENT LIST FOR AREAS SHOWN
Pole Luminaires

QTY LOCATION SIZE GRADE
ELEVATION

MOUNTING
HEIGHT

LUMINAIRE
TYPE

QTY /
POLE

THIS
GRID

OTHER
GRIDS

2 R1-R2 50' - 50' TLC-LED-1150 4 4 0
2 TOTALS 8 8 0

Pole loca on(s) dimensions are rela ve
to 0,0 reference point(s)

San Diego Police Department Firing Range
San Diego, CA

GRID SUMMARY
Name: West Range

Size: 146' x 120'
Spacing: 10.0' x 10.0'

Height: 3.0' above grade

ILLUMINATION SUMMARY
MAINTAINED HORIZONTAL FOOTCANDLES

En re Grid
Scan Average: 36.04

Maximum: 55
Minimum: 22
Avg / Min: 1.65

Max / Min: 2.52
UG (adjacent pts): 1.51

CU: 0.54
No. of Points: 140

LUMINAIRE INFORMATION
Color / CRI: 5700K - 75 CRI / 1500W MZ

Luminaire Output: 121,000 lumens
No. of Luminaires: 8

Total Load: 9.2 kW
Lumen Maintenance

Luminaire Type L90 hrs L80 hrs L70 hrs
TLC-LED-1150 >81,000 >81,000 >81,000

Green Genera on -- -- --
Reported per TM-21-11. See luminaire datasheet for details.

Guaranteed Performance: The ILLUMINATION described above
is guaranteed per your Musco Warranty document and
includes a 0.95 dirt deprecia on factor.

Field Measurements: Individual eld measurements may vary
from computer-calculated predic ons and should be taken
in accordance with IESNA RP-6-15.

Electrical System Requirements: Refer to Amperage
Draw Chart and/or the "Musco Control System Summary"
for electrical sizing.

Installa on Requirements: Results assume ± 3%
nominal voltage at line side of the driver and structures
located within 3 feet (1m) of design loca ons.
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ILLUMINATION SUMMARY

Not to be reproduced in whole or part without the written consent of Musco
Sports Lighting, LLC. ©1981, 2018 Musco Sports Lighting, LLC.ENGINEERED DESIGN By: Daniel Lohman • File #161133G • 11-Dec-18
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SCALE IN FEET 1 : 20

0' 20' 40'

EQUIPMENT LIST FOR AREAS SHOWN
Pole Luminaires

QTY LOCATION SIZE GRADE
ELEVATION

MOUNTING
HEIGHT

LUMINAIRE
TYPE

QTY /
POLE

THIS
GRID

OTHER
GRIDS

2 R1-R2 50' - 50' TLC-LED-1150 4 4 0
2 TOTALS 8 8 0

0°

270°

180°

90°

METER ORIENTATION

Pole loca on(s) dimensions are rela ve
to 0,0 reference point(s)

San Diego Police Department Firing Range
San Diego, CA

GRID SUMMARY
Name: West Range Targets - Front

Size: 146' x 120'
Spacing: 5.0' x 5.0'

ILLUMINATION SUMMARY
MAINTAINED VERTICAL FOOTCANDLES: 0° Tilt

En re Grid
Scan Average: 55.83

Maximum: 78
Minimum: 43
Avg / Min: 1.30

Max / Min: 1.81
UG (adjacent pts): 1.22

CU: 0.09
No. of Points: 58

LUMINAIRE INFORMATION
Color / CRI: 5700K - 75 CRI / 1500W MZ

Luminaire Output: 121,000 lumens
No. of Luminaires: 8

Total Load: 9.2 kW
Lumen Maintenance

Luminaire Type L90 hrs L80 hrs L70 hrs
TLC-LED-1150 >81,000 >81,000 >81,000

Green Genera on -- -- --
Reported per TM-21-11. See luminaire datasheet for details.

Guaranteed Performance: The ILLUMINATION described above
is guaranteed per your Musco Warranty document and
includes a 0.95 dirt deprecia on factor.
Field Measurements: Individual eld measurements may vary
from computer-calculated predic ons and should be taken
in accordance with IESNA RP-6-15.
Electrical System Requirements: Refer to Amperage
Draw Chart and/or the "Musco Control System Summary"
for electrical sizing.
Installa on Requirements: Results assume ± 3%
nominal voltage at line side of the driver and structures
located within 3 feet (1m) of design loca ons.
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ILLUMINATION SUMMARY
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SCALE IN FEET 1 : 30

0' 30' 60'

EQUIPMENT LIST FOR AREAS SHOWN
Pole Luminaires

QTY LOCATION SIZE GRADE
ELEVATION

MOUNTING
HEIGHT

LUMINAIRE
TYPE

QTY /
POLE

THIS
GRID

OTHER
GRIDS

2 R4-R5 60' - 60' TLC-LED-1150 4 4 0
2 TOTALS 8 8 0

Pole loca on(s) dimensions are rela ve
to 0,0 reference point(s)

San Diego Police Department Firing Range
San Diego, CA

GRID SUMMARY
Name: East Range

Size: 100' x 168'
Spacing: 10.0' x 10.0'

Height: 3.0' above grade

ILLUMINATION SUMMARY
MAINTAINED HORIZONTAL FOOTCANDLES

En re Grid
Scan Average: 39.69

Maximum: 57
Minimum: 21
Avg / Min: 1.86

Max / Min: 2.68
UG (adjacent pts): 1.48

CU: 0.61
No. of Points: 150

LUMINAIRE INFORMATION
Color / CRI: 5700K - 75 CRI / 1500W MZ

Luminaire Output: 121,000 lumens
No. of Luminaires: 8

Total Load: 9.2 kW
Lumen Maintenance

Luminaire Type L90 hrs L80 hrs L70 hrs
TLC-LED-1150 >81,000 >81,000 >81,000

Green Genera on -- -- --
Reported per TM-21-11. See luminaire datasheet for details.

Guaranteed Performance: The ILLUMINATION described above
is guaranteed per your Musco Warranty document and
includes a 0.95 dirt deprecia on factor.

Field Measurements: Individual eld measurements may vary
from computer-calculated predic ons and should be taken
in accordance with IESNA RP-6-15.

Electrical System Requirements: Refer to Amperage
Draw Chart and/or the "Musco Control System Summary"
for electrical sizing.

Installa on Requirements: Results assume ± 3%
nominal voltage at line side of the driver and structures
located within 3 feet (1m) of design loca ons.
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SCALE IN FEET 1 : 10

0' 20' 40'

EQUIPMENT LIST FOR AREAS SHOWN
Pole Luminaires

QTY LOCATION SIZE GRADE
ELEVATION

MOUNTING
HEIGHT

LUMINAIRE
TYPE

QTY /
POLE

THIS
GRID

OTHER
GRIDS

2 R4-R5 60' - 60' TLC-LED-1150 4 4 0
2 TOTALS 8 8 0

0°

270°

180°

90°

METER ORIENTATION

Pole loca on(s) dimensions are rela ve
to 0,0 reference point(s)

San Diego Police Department Firing Range
San Diego, CA

GRID SUMMARY
Name: East Range Target Area - Front

Size: 100' x 168'
Spacing: 5.0' x 5.0'

ILLUMINATION SUMMARY
MAINTAINED VERTICAL FOOTCANDLES: 0° Tilt

En re Grid
Scan Average: 56.30

Maximum: 68
Minimum: 40
Avg / Min: 1.40

Max / Min: 1.69
UG (adjacent pts): 1.17

CU: 0.06
No. of Points: 40

LUMINAIRE INFORMATION
Color / CRI: 5700K - 75 CRI / 1500W MZ

Luminaire Output: 121,000 lumens
No. of Luminaires: 8

Total Load: 9.2 kW
Lumen Maintenance

Luminaire Type L90 hrs L80 hrs L70 hrs
TLC-LED-1150 >81,000 >81,000 >81,000

Green Genera on -- -- --
Reported per TM-21-11. See luminaire datasheet for details.

Guaranteed Performance: The ILLUMINATION described above
is guaranteed per your Musco Warranty document and
includes a 0.95 dirt deprecia on factor.
Field Measurements: Individual eld measurements may vary
from computer-calculated predic ons and should be taken
in accordance with IESNA RP-6-15.
Electrical System Requirements: Refer to Amperage
Draw Chart and/or the "Musco Control System Summary"
for electrical sizing.
Installa on Requirements: Results assume ± 3%
nominal voltage at line side of the driver and structures
located within 3 feet (1m) of design loca ons.
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SCALE IN FEET 1 : 100

0' 100' 200'

EQUIPMENT LIST FOR AREAS SHOWN
Pole Luminaires

QTY LOCATION SIZE GRADE
ELEVATION

MOUNTING
HEIGHT

LUMINAIRE
TYPE

QTY /
POLE

THIS
GRID

OTHER
GRIDS

2 R1-R2 50' - 50' TLC-LED-1150 4 4 0
2 R4-R5 60' - 60' TLC-LED-1150 4 4 0
4 TOTALS 16 16 0

Pole loca on(s) dimensions are rela ve
to 0,0 reference point(s)

San Diego Police Department Firing Range
San Diego, CA

GRID SUMMARY
Name: Property Spill

Spacing: 30.0'
Height: 53.0' above grade

ILLUMINATION SUMMARY
MAINTAINED HORIZONTAL FOOTCANDLES

En re Grid
Scan Average: 0.0000

Maximum: 0.00
Minimum: 0.00

No. of Points: 16
LUMINAIRE INFORMATION

Color / CRI: 5700K - 75 CRI / 1500W MZ
Luminaire Output: 121,000 lumens
No. of Luminaires: 16

Total Load: 18.4 kW
Lumen Maintenance

Luminaire Type L90 hrs L80 hrs L70 hrs
TLC-LED-1150 >81,000 >81,000 >81,000

Green Genera on -- -- --
Reported per TM-21-11. See luminaire datasheet for details.

Guaranteed Performance: The ILLUMINATION described above
is guaranteed per your Musco Warranty document and
includes a 0.95 dirt deprecia on factor.
Field Measurements: Individual eld measurements may vary
from computer-calculated predic ons and should be taken
in accordance with IESNA RP-6-15.
Electrical System Requirements: Refer to Amperage
Draw Chart and/or the "Musco Control System Summary"
for electrical sizing.
Installa on Requirements: Results assume ± 3%
nominal voltage at line side of the driver and structures
located within 3 feet (1m) of design loca ons.

NOTES: Property spill at approximate elevation
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SCALE IN FEET 1 : 100

0' 100' 200'

EQUIPMENT LIST FOR AREAS SHOWN
Pole Luminaires

QTY LOCATION SIZE GRADE
ELEVATION

MOUNTING
HEIGHT

LUMINAIRE
TYPE

QTY /
POLE

THIS
GRID

OTHER
GRIDS

2 R1-R2 50' - 50' TLC-LED-1150 4 4 0
2 R4-R5 60' - 60' TLC-LED-1150 4 4 0
4 TOTALS 16 16 0

Pole loca on(s) dimensions are rela ve
to 0,0 reference point(s)

San Diego Police Department Firing Range
San Diego, CA

GRID SUMMARY
Name: Property Spill

Spacing: 30.0'
Height: 53.0' above grade

ILLUMINATION SUMMARY
MAINTAINED MAX VERTICAL FOOTCANDLES

En re Grid
Scan Average: 0.0000

Maximum: 0.00
Minimum: 0.00

No. of Points: 16
LUMINAIRE INFORMATION

Color / CRI: 5700K - 75 CRI / 1500W MZ
Luminaire Output: 121,000 lumens
No. of Luminaires: 16

Total Load: 18.4 kW
Lumen Maintenance

Luminaire Type L90 hrs L80 hrs L70 hrs
TLC-LED-1150 >81,000 >81,000 >81,000

Green Genera on -- -- --
Reported per TM-21-11. See luminaire datasheet for details.

Guaranteed Performance: The ILLUMINATION described above
is guaranteed per your Musco Warranty document and
includes a 0.95 dirt deprecia on factor.
Field Measurements: Individual eld measurements may vary
from computer-calculated predic ons and should be taken
in accordance with IESNA RP-6-15.
Electrical System Requirements: Refer to Amperage
Draw Chart and/or the "Musco Control System Summary"
for electrical sizing.
Installa on Requirements: Results assume ± 3%
nominal voltage at line side of the driver and structures
located within 3 feet (1m) of design loca ons.

NOTES: Property spill at approximate elevation
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SCALE IN FEET 1 : 100

0' 100' 200'

EQUIPMENT LIST FOR AREAS SHOWN
Pole Luminaires

QTY LOCATION SIZE GRADE
ELEVATION

MOUNTING
HEIGHT

LUMINAIRE
TYPE

QTY /
POLE

THIS
GRID

OTHER
GRIDS

2 R1-R2 50' - 50' TLC-LED-1150 4 4 0
2 R4-R5 60' - 60' TLC-LED-1150 4 4 0
4 TOTALS 16 16 0

Pole loca on(s) dimensions are rela ve
to 0,0 reference point(s)

San Diego Police Department Firing Range
San Diego, CA

GRID SUMMARY
Name: Property Spill

Spacing: 30.0'
Height: 53.0' above grade

ILLUMINATION SUMMARY
MAINTAINED CANDELA (PER FIXTURE)

En re Grid
Scan Average: 0.0000

Maximum: 0.00
Minimum: 0.00

No. of Points: 16
LUMINAIRE INFORMATION

Color / CRI: 5700K - 75 CRI / 1500W MZ
Luminaire Output: 121,000 lumens
No. of Luminaires: 16

Total Load: 18.4 kW
Lumen Maintenance

Luminaire Type L90 hrs L80 hrs L70 hrs
TLC-LED-1150 >81,000 >81,000 >81,000

Green Genera on -- -- --
Reported per TM-21-11. See luminaire datasheet for details.

Guaranteed Performance: The ILLUMINATION described above
is guaranteed per your Musco Warranty document and
includes a 0.95 dirt deprecia on factor.
Field Measurements: Individual eld measurements may vary
from computer-calculated predic ons and should be taken
in accordance with IESNA RP-6-15.
Electrical System Requirements: Refer to Amperage
Draw Chart and/or the "Musco Control System Summary"
for electrical sizing.
Installa on Requirements: Results assume ± 3%
nominal voltage at line side of the driver and structures
located within 3 feet (1m) of design loca ons.

NOTES: Property spill at approximate elevation
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EQUIPMENT LAYOUT
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SCALE IN FEET 1 : 80

0' 80' 160'

Pole loca on(s) dimensions are rela ve
to 0,0 reference point(s)

San Diego Police Department Firing Range
San Diego, CA

EQUIPMENT LAYOUT
INCLUDES:
· East Range
· West Range

Electrical System Requirements: Refer to Amperage
Draw Chart and/or the "Musco Control System Summary"
for electrical sizing.

Installa on Requirements: Results assume ± 3%
nominal voltage at line side of the driver and structures
located within 3 feet (1m) of design loca ons.

EQUIPMENT LIST FOR AREAS SHOWN
Pole Luminaires

QTY LOCATION SIZE GRADE
ELEVATION

MOUNTING
HEIGHT

LUMINAIRE
TYPE

QTY /
POLE

2 R1-R2 50' - 50' TLC-LED-1150 4
2 R4-R5 60' - 60' TLC-LED-1150 4
4 TOTALS 16

SINGLE LUMINAIRE AMPERAGE DRAW CHART
Ballast Speci ca ons

(.90 min power factor)
Line Amperage Per Luminaire

(max draw)

Single Phase Voltage 208
(60)

220
(60)

240
(60)

277
(60)

347
(60)

380
(60)

480
(60)

TLC-LED-1150 6.8 6.5 5.9 5.1 4.1 3.7 3.0
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ENVIRONMENTAL GLARE IMPACT

Not to be reproduced in whole or part without the written consent of Musco
Sports Lighting, LLC. ©1981, 2018 Musco Sports Lighting, LLC.ENGINEERED DESIGN By: Daniel Lohman • File #161133G • 11-Dec-18

Candelas:
+ 150,000 100,000 50,000 5,000 1,000 500 250

San Diego Police Department Firing Range
San Diego, CA

GLARE IMPACT
Summary

Map indicates the maximum candela an observer would
see when facing the brightest light source from any
direc on.

A well-designed ligh ng system controls light to
provide maximum useful on- eld illumina on
with minimal destruc ve o -site glare.

GLARE
Candela Levels

High Glare: 150,000 or more candela
Should only occur on or very near the lit area where the
light source is in direct view.  Care must be taken to
minimize high glare zones.

Signi cant Glare: 25,000 to 75,000 candela
Equivalent to high beam headlights of a car.

Minimal to No Glare: 500 or less candela
Equivalent to 100W incandescent light bulb.
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CONTRACT AGREEMENT 

CONSTRUCTION CONTRACT 

This Phase-Funded contract is made and entered into between THE CITY OF SAN DIEGO, a municipal 
corporation, herein called "City", and West Coast General, Corp., herein called "Contractor" for 
construction of Police Range Refurbishment Project – Phase II, Bid No. K-19-1847-DBB-3; in the total 
amount of Ten Million Nine Hundred Ninety-Eight Thousand Three Hundred Thirteen Dollars and 
Zero Cents ($10,998,313.00), which is comprised of the Base Bid alone. Consisting of an amount not 
to exceed $8,000,000.00 for Phase One, and $2,998,313.00 for Phase Two. 

IN CONSIDERATION of the payments to be made hereunder and the mutual undertakings of 
the parties hereto, City and Contractor agree as follows: 

1. The following are incorporated into this contract as though fully set forth herein:

(a) The attached Faithful Performance and Payment Bonds.

(b) The attached Proposal included in the Bid documents by the Contractor.

(c) Reference Standards listed in the Instruction to Bidders and the Supplementary 
Special Provisions (SSP).

(d) Phased Funding Schedule Agreement.

(e) That certain documents entitled Police Range Refurbishment Project – Phase II, , 
on file in the office of the  Public Works Department as Document No. S-18005, as well 
as all matters referenced therein.

2. The Contractor shall perform and be bound by all the terms and conditions of this contract 
and in strict conformity therewith shall perform and complete in a good and workmanlike 
manner Police Range Refurbishment Project – Phase II, Bid Number K-19-1847-DBB-3 , San 
Diego, California.

3. For such performances, the City shall pay to Contractor the amounts set forth at the times and 
in the manner and with such additions or deductions as are provided for in this contract, and 
the Contractor shall accept such payment in full satisfaction of all claims incident to such 
performances. See WB Section 7-3.10.

4. No claim or suit whatsoever shall be made or brought by Contractor against any officer, agent, 
or employee of the City for or on account of anything done or omitted to be done in connection 
with this contract, nor shall any such officer, agent, or employee be liable hereunder.

5. This contract is effective as of the date that the Mayor or designee signs the agreement and 
is approved by the City Attorney in accordance with San Diego Charter Section 40.  
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Certifications and Forms (Rev. Mar. 2019) 

CERTIFICATIONS AND FORMS 

The Bidder, by submitting its electronic bid, agrees to and certifies under penalty of perjury 
under the laws of the State of California, that the certifications, forms and affidavits submitted 
as part of this bid are true and correct. 
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BIDDER’S GENERAL INFORMATION 

To the City of San Diego: 

Pursuant to "Notice Inviting Bids", specifications, and requirements on file with the City Clerk, and 
subject to all provisions of the Charter and Ordinances of the City of San Diego and applicable laws 
and regulations of the United States and the State of California, the undersigned hereby proposes to 
furnish to the City of San Diego, complete at the prices stated herein, the items or services hereinafter 
mentioned.  The undersigned further warrants that this bid is not made in the interest of, or on behalf 
of, any undisclosed person, partnership, company, association, organization, or corporation; that the 
bid is genuine and not collusive or sham; that the bidder has not directly or indirectly induced or 
solicited any other bidder to put in a false or sham bid, and has not directly or indirectly colluded, 
conspired, connived, or agreed with any bidder or anyone else to put in a sham bid, or that anyone 
shall refrain from bidding; that the bidder has not in any manner, directly or indirectly, sought by 
agreement, communication, or conference with anyone to fix the bid price of the bidder or any other 
bidder, or to fix any overhead, profit, or cost element of the bid price, or of that of any other bidder, 
or to secure any advantage against the public body awarding the contract of anyone interested in the 
proposed contract; that all statements contained in the bid are true; and, further, that the bidder has 
not, directly or indirectly, submitted his or her bid price or any breakdown thereof, or the contents 
thereof, or divulged information or data relative thereto, or paid, and will not pay, any fee to any 
corporation, partnership, company, association, organization, bid depository, or to any member or 
agent thereof to effectuate a collusive or sham bid. 

The undersigned bidder(s) further warrants that bidder(s) has thoroughly examined and understands 
the entire Contract Documents (plans and specifications) and the Bidding Documents therefore, and 
that by submitting said Bidding Documents as its bid proposal, bidder(s) acknowledges and is bound 
by the entire Contract Documents, including any addenda issued thereto, as such Contract 
Documents incorporated by reference in the Bidding Documents. 
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NON-COLLUSION AFFIDAVIT TO BE EXECUTED BY BIDDER AND SUBMITTED WITH BID UNDER 23 
UNITED STATES CODE 112 AND PUBLIC CONTRACT CODE 7106 

 

State of California  

County of San Diego 

 

The bidder, being first duly sworn, deposes and says that he or she is authorized by the party making 

the foregoing bid that the bid is not made in the interest of, or on behalf of, any undisclosed person, 

partnership, company, association, organization, or corporation; that the bid is genuine and not 

collusive or sham; that the bidder has not directly or indirectly induced or solicited any other bidder 

to put in a false or sham bid, and has not directly or indirectly colluded, conspired, connived, or agreed 

with any bidder or anyone else to put in a sham bid, or that anyone shall refrain from bidding; that 

the bidder has not in any manner, directly or indirectly, sought by agreement, communication, or 

conference with anyone to fix the bid price of the bidder or any other bidder, or to fix any overhead, 

profit, or cost element of the bid price, or of that of any other bidder, or to secure any advantage 

against the public body awarding the contract of anyone interested in the proposed contract; that all 

statements contained in the bid are true; and further, that the bidder has not, directly or indirectly, 

submitted his or her bid price or any breakdown thereof, or the contents thereof, or divulged 

information or data relative thereto, or paid, and will not pay, any fee to any corporation, partnership, 

company association, organization, bid depository, or to any member or agent thereof to effectuate 

a collusive or sham bid. 
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CONTRACTOR CERTIFICATION 

  

DRUG-FREE WORKPLACE 

I hereby certify that I am familiar with the requirements of San Diego City Council Policy No. 100-17 
regarding Drug-Free Workplace as outlined in the WHITEBOOK, Section 5-1.3, "Drug-Free Workplace", 
of the project specifications, and that; 

This company has in place a drug-free workplace program that complies with said policy.  I further 
certify that each subcontract agreement for this project contains language which indicates the 
subcontractor’s agreement to abide by the provisions of subdivisions a) through c) of the policy as 
outlined. 
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CONTRACTOR CERTIFICATION 

  

AMERICAN WITH DISABILITIES ACT (ADA) COMPLIANCE CERTIFICATION 

I hereby certify that I am familiar with the requirements of San Diego City Council Policy No. 100-4 
regarding the American With Disabilities Act (ADA) outlined in the WHITEBOOK, Section 5-1.2, 
“American With Disabilities Act”, of the project specifications, and that: 

This company has in place workplace program that complies with said policy.  I further certify that 
each subcontract agreement for this project contains language which indicates the subcontractor’s 
agreement to abide by the provisions of the policy as outlined. 



 

Police Range Refurbishment Project – Phase II 1002 | Page 
Contractor Standards – Pledge of Compliance (Rev. Mar. 2019) 

CONTRACTOR CERTIFICATION 

  

CONTRACTOR STANDARDS – PLEDGE OF COMPLIANCE 

I declare under penalty of perjury that I am authorized to make this certification on behalf of the 
company submitting this bid/proposal, that as Contractor, I am familiar with the requirements of City 
of San Diego Municipal Code § 22.3004 regarding Contractor Standards as outlined in the 
WHITEBOOK, Section 5-1.4, ("Contractor Standards"), of the project specifications, and that Contractor 
has complied with those requirements.  

I further certify that each of the Contractor’s subcontractors has completed a Pledge of Compliance 
attesting under penalty of perjury of having complied with City of San Diego Municipal Code § 22.3004. 

.
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CONTRACTOR CERTIFICATION 

  

EQUAL BENEFITS ORDINANCE CERTIFICATION 

I declare under penalty of perjury that I am familiar with the requirements of and in compliance with 
the City of San Diego Municipal Code § 22.4300 regarding Equal Benefits Ordinance. 
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CONTRACTOR CERTIFICATION 

  

EQUAL PAY ORDINANCE CERTIFICATION 

Contractor shall comply with the Equal Pay Ordinance (EPO) codified in the San Diego Municipal Code 
(SDMC) at section 22.4801 through 22.4809, unless compliance is not required based on an exception 
listed in SDMC section 22.4804. 

Contractor shall require all of its subcontractors to certify compliance with the EPO in their written 
subcontracts.  

Contractor must post a notice informing its employees of their rights under the EPO in the workplace 
or job site.  

By signing this Contract with the City of San Diego, Contractor acknowledges the EPO requirements 
and pledges ongoing compliance with the requirements of SDMC Division 48, section 22.4801 et seq., 
throughout the duration of this Contract.  

 



 

Police Range Refurbishment Project – Phase II 1005 | Page 
Affidavit of Disposal (Rev. Mar. 2019) 

AFFIDAVIT OF DISPOSAL 

(To be submitted upon completion of Construction pursuant to the contracts Certificate of Completion) 

WHEREAS, on the   DAY OF  , 2    the undersigned 
entered into and executed a contract with the City of San Diego, a municipal corporation, for: 

                                                      Police Range Refurbishment Project – Phase II  
(Project Title) 

as particularly described in said contract and identified as Bid No.  K-19-1847-DBB-3; SAP No. (WBS/IO/CC) 
S-18005, and WHEREAS, the specification of said contract requires the Contractor to affirm that "all brush, 
trash, debris, and surplus materials resulting from this project have been disposed of in a legal manner"; 
and WHEREAS, said contract has been completed and all surplus materials disposed of: 

  

  

NOW, THEREFORE, in consideration of the final payment by the City of San Diego to said Contractor under the 
terms of said contract, the undersigned Contractor, does hereby affirm that all surplus materials as described in 
said contract have been disposed of at the following location(s)  

  

  

and that they have been disposed of according to all applicable laws and regulations. 

Dated this                  DAY OF          ,          . 

By:___________________________________________ 
Contractor 

ATTEST: 

State of       County of      

On this   DAY OF  , 2 , before the undersigned, a Notary Public in and for said 
County and State, duly commissioned and sworn, personally appeared      
known to me to be the       Contractor named in the foregoing Release, and 
whose name is subscribed thereto, and acknowledged to me that said Contractor executed the said Release. 

Notary Public in and for said County and State 
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LIST OF SUBCONTRACTORS 

*** PROVIDED FOR ILLUSTRATIVE PURPOSES ONLY *** TO BE SUBMITTED IN ELECTRONIC FORMAT ONL Y*** SEE INSTRUCTIONS TO BIDDERS, FOR FURTHER INFORMATION 

In accordance with the requirements of the "Subletting and Subcontracting Fair Practices Act", Section 4100, of the California Public Contract Code (PCC), the Bidder is to list below the name, 
address and license number of each Subcontractor who will perform work, labor, render services or specially fabricate and install a portion [type] of the work or improvement, in an amount 
of or in excess of 0.5% of the Contractor's total Bid.  Failure to comply with this requirement may result in the Bid being rejected as non-responsive. The Contractor is to list only one 
Subcontractor for each portion of the Work.  The Bidder's attention is directed to the Special Provisions - Section 3-2, “SELF-PERFORMANCE”, which stipulates the percentage of the Work to 
be performed with the Bidder’s own forces.  The Bidder is to also list all SLBE, ELBE, DBE, DVBE, MBE, WBE, OBE, SDB, WoSB, HUBZone, and SDVOSB Subcontractors for which the Bidders are 
seeking recognition towards achieving any mandatory, voluntary, or both subcontracting participation percentages. 
 

NAME, ADDRESS AND TELEPHONE NUMBER 
OF SUBCONTRACTOR 

CONSTRUCTOR 
OR DESIGNER 

SUBCONTRACTOR 
LICENSE NUMBER 

TYPE OF 
WORK 

DOLLAR VALUE 
OF 

SUBCONTRACT 

MBE, WBE, DBE, 
DVBE, OBE, ELBE, 
SLBE, SDB, WoSB, 

HUBZone, OR 
SDVOSB 

WHERE 
CERTIFIED 

CHECK IF 
JOINT 

VENTURE 
PARTNERSHIP 

Name:_______________________________          _____ 
Address: ______________________          ______ _____ 
City: _________________________________                           
State: ______________________________                  __       
Zip: _______________________________                    __ 
Phone: _____________________________              ____ 
Email: 

       

Name:_______________________________          _____ 
Address: ______________________          ______ _____ 
City: _________________________________                           
State: ______________________________                  __       
Zip: _______________________________                    __ 
Phone: _____________________________              ____ 
Email: 

       

 As appropriate, Bidder shall identify Subcontractor as one of the following and shall include a valid proof of certification (except for OBE, SLBE and ELBE): 
Certified Minority Business Enterprise  MBE Certified Woman Business Enterprise  WBE 
Certified Disadvantaged Business Enterprise  DBE Certified Disabled Veteran Business Enterprise  DVBE 
Other Business Enterprise OBE Certified Emerging Local Business Enterprise ELBE 
Certified Small Local Business Enterprise SLBE Small Disadvantaged Business  SDB 
Woman-Owned Small Business WoSB HUBZone Business HUBZone 
Service-Disabled Veteran Owned Small Business SDVOSB 

 As appropriate, Bidder shall indicate if Subcontractor is certified by: 
City of San Diego CITY State of California Department of Transportation CALTRANS 
California Public Utilities Commission  CPUC  
State of California’s Department of General Services CADoGS City of Los Angeles LA 
State of California CA U.S. Small Business Administration  SBA 

The Bidder will not receive any subcontracting participation percentages if the Bidder fails to submit the required proof of certification. 
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NAMED EQUIPMENT/MATERIAL SUPPLIER LIST 

*** PROVIDED FOR ILLUSTRATIVE PURPOSES ONLY *** TO BE SUBMITTED IN ELECTRONIC FORMAT ONLY *** SEE INSTRUCTIONS TO BIDDERS FOR FURTHER INFORMATION 

 

NAME, ADDRESS AND TELEPHONE NUMBER OF 
VENDOR/SUPPLIER 

MATERIALS OR 
SUPPLIES 

DOLLAR VALUE OF 
MATERIAL OR 

SUPPLIES 

 

SUPPLIER 

(Yes/No) 

MANUFACTURER 

(Yes/No) 

MBE, WBE, DBE, DVBE, 
OBE, ELBE, SLBE, SDB, 
WoSB, HUBZone, OR 

SDVOSB 

WHERE 
CERTIFIED 

Name:_______________________________          _____ 
Address: ______________________          ______ _____ 
City: _________________________________                           
State: ______________________________                  __       
Zip: _______________________________                    __ 
Phone: _____________________________              ____ 

Email: 

      

Name:_______________________________          _____ 
Address: ______________________          ______ _____ 
City: _________________________________                           
State: ______________________________                  __       
Zip: _______________________________                    __ 
Phone: _____________________________              ____ 

Email: 

      

 As appropriate, Bidder shall identify Vendor/Supplier as one of the following and shall include a valid proof of certification (except for OBE,SLBE and ELBE): 
Certified Minority Business Enterprise  MBE Certified Woman Business Enterprise  WBE 
Certified Disadvantaged Business Enterprise  DBE Certified Disabled Veteran Business Enterprise  DVBE 
Other Business Enterprise OBE Certified Emerging Local Business Enterprise ELBE 
Certified Small Local Business Enterprise SLBE Small Disadvantaged Business  SDB 
Woman-Owned Small Business WoSB HUBZone Business HUBZone 
Service-Disabled Veteran Owned Small Business SDVOSB 

 As appropriate, Bidder shall indicate if Vendor/Supplier is certified by: 
City of San Diego CITY State of California Department of Transportation CALTRANS 
California Public Utilities Commission  CPUC  
State of California’s Department of General Services CADoGS City of Los Angeles LA 
State of California CA U.S. Small Business Administration  SBA 
 

The Bidder will not receive any subcontracting participation percentages if the Bidder fails to submit the required proof of certification. 
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ELECTRONICALLY SUBMITTED FORMS 

THE FOLLOWING FORMS MUST BE SUBMITTED IN PDF FORMAT WITH BID SUBMISSION 

The following forms are to be completed by the bidder and submitted (uploaded) electronically with 
the bid in PlanetBids. 

A. BID BOND – See Instructions to Bidders, Bidders Guarantee of Good Faith (Bid 
Security) for further instructions 

B. CONTRACTOR’S CERTIFICATION OF PENDING ACTIONS 

C. MANDATORY DISCLOSURE OF BUSINESS INTERESTS FORM 

D. SUBCONTRACTOR LISTING (OTHER THAN FIRST TIER) 

Bids will not be accepted until ALL the above-named forms are submitted as part of the bid submittal 
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SUBCONTRACTOR LISTING 

(OTHER THAN FIRST TIER) 

Pursuant to California Senate Bill 96 and in accordance with the requirements of Labor Code sections 1771.1 and 1725.5, by submitting a bid or proposal to the City, Contractor is certifying 
that he or she has verified that all subcontractors used on this public work project are registered with the California Department of Industrial Relations (DIR).  The Bidder is to list below the 
name, address, license number, DIR registration number of any (known tiered subcontractor) - who will perform work, labor, render services or specially fabricate and install a portion 
[type] of the work or improvement pursuant to the contract. If none are known at this time, mark the table below with non-applicable (N/A).  

NAME, ADDRESS AND TELEPHONE NUMBER 
OF SUBCONTRACTOR 

CONSTRUCTOR OR 
DESIGNER 

DIR REGISTRATION 
NUMBER 

SUBCONTRACTOR LICENSE 
NUMBER 

TYPE OF  

WORK 

Name:_________________________________ 
Address: ______________________________ 
City:  
State:  
Zip:  
Phone:  
Email:   

    

Name:_________________________________ 
Address: ______________________________ 
City:  
State:  
Zip:  
Phone:  
Email:   

    

Name:_________________________________ 
Address: ______________________________ 
City:  
State:  
Zip:  
Phone:  
Email:   

    

Name:_________________________________ 
Address: ______________________________ 
City:  
State:  
Zip:  
Phone:  
Email:   

    

 
** USE ADDITIONAL FORMS AS NECESSARY ** 

None
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City of San Diego 
CITY CONTACT:  Antoinette Sanfilippo, Contract Specialist, Email: ASanfilippo@sandiego.gov 

 Phone No. (619) 533-3439 

ADDENDUM A

FOR 

POLICE RANGE REFURBISHMENT PROJECT – PHASE II 
BID NO.:   K-19-1847-DBB-3
SAP NO. (WBS/IO/CC):  S-18005
CLIENT DEPARTMENT:  1914 
COUNCIL DISTRICT:   9 
PROJECT TYPE: BT 

BID DUE DATE: 

2:00 PM 
JULY 2, 2019 

CITY OF SAN DIEGO’S ELECTRONIC BIDDING SITE, PLANETBIDS 

http://www.sandiego.gov/cip/bidopps/index.shtml

mailto:ASanfilippo@sandiego.gov
http://www.sandiego.gov/cip/bidopps/index.shtml


ENGINEER OF WORK 

The engineering Specifications and Special Provisions contained herein have been 

prepared by or under the direction of the following Registered Architect: 

Juan Manuel Oncina 
6/17/2019 Seal: 

1) Registered Architect Date 

r,/17/ If Seal: C 73 7//

2) For City Engineer Date 

.J 
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Police Range Refurbishment Project- Phase II 
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A. CHANGES TO CONTRACT DOCUMENTS 

The following changes to the Contract Documents are hereby made effective 
as though originally issued with the bid package.  Bidders are reminded that 
all previous requirements to this solicitation remain in full force and effect. 

THE SUBMITTAL DATE FOR THIS PROJECT HAS BEEN EXTENDED AS STATED 
ON THE COVER PAGE. 

B. BIDDER’s QUESTIONS 

Q1. Can you confirm that Savage Range Systems, Inc. (SRS) is an approved 
supplier for the Shooting Range Equipment. SRS has been suppling 
range equipment for over 25 years. Our list of installations includes all 
branches of the military; local, state, and federal law enforcement; and 
numerous overseas installations. Notable California installations 
include US Navy – Coronado Island and Auburn Justice Center in Placer 
County. 

A1. No proposed product information provided with the RFI question. 
Basis of Design is 15 degree deflection ramp. The project is hemmed 
in tight against a slope new retaining wall, and the firing line and 
shade structures cannot move further away from hillside. Trap must 
fit in the area allowed to provide required clearance to retaining 
wall, and maintain aperture height dimensioned per sheet A-9 
(Drawing 41205-37-D). Additionally, the City requires a dry trap with 
no additional liquids or mechanical equipment to maintain. 

Q2. Are Bullet Trap Manufacturers required to be Licensed Contractors? 

A2. For Bullet Trap Manufacturers qualifications, refer to Section 116723 – 
Shooting Range Equipment, Item 1.6 Quality Assurance, B. 

Q3. Can you please confirm the thickness of the concrete slab under the 
bullet trap? The drawings do not provide this information. 

A3. Refer to Drawing 41205-87-D, Sheet S-23.  
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Q4. Specification Section 116723, paragraph 2.2 K references AR500 and 
AR550 series for the abrasion resistant steel plates, however it also 
stipulates a Brinell Hardness range of 470 – 530 which is generally only 
the range for AR500. Can you please confirm the requirement 

A4. AR550 will remain as an expected material for components identified, 
for durability of the trap. The stated Brinell Hardness applies only to the 
AR500 series steel plates. 

Q5. Specification Section 116723, paragraph 2.5 E stipulates “Trap plates 
shale be hot dip galvanized.” AR500 plates should not be hot dipped 
galvanized. The process often causes hydrogen embrittlement which 
results in catastrophic failure of the plate. We would recommend that 
this requirement be removed. 

A5. No hardened steel, series AR500 or AR550, are expected to be 
galvanized. This requirement has been updated to apply to all structural 
steel supporting components. 

Q6. Specification Section 116723, paragraph 2.5 AA conflicts with paragraph 
2.5 J. Can you please confirm which provision prevails? 

A6. Both requirements remain as-is. Paragraph 2.5 J refers to joints 
between the modular trap panels. Vertical supporting elements that 
would obstruct the open mouth of the deceleration chamber are 
addressed in Paragraph 2.5 L. 

Q7. Can you please confirm the maximum caliber that will be fired into the 
trap on a routine basis? 

A7. 308, with occasional 762 rifle rounds. 

Q8. Specification Section 116723, paragraph 2.7 is titled “Actuated Target 
Mount and Turning System” but describes the running man 
system.  Paragraph 2.8 is titled “Running Man Target System” yet it 
describes the turning target requirements. Will an addendum be issued 
renaming the paragraphs? 

A8. Paragraph titles for 2.7 and 2.8 have been corrected per this addendum. 
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Q9. Specification Section 116723, paragraph 2.8 O calls for target body to 
be hot dipped galvanized. Are powder coated enclosures acceptable? 

A9. For durability and low maintenance, hot-dip galvanizing of all structural 
steel components is preferred by the City for this environment. 

Q10. Who is supplying the ballistic knee wall in front of the target line in the 
Qualifications Range? 

A10. A descriptive specification for the knee wall has been provided as part 
of this addendum. Refer to new Paragraph 2.9 on the updated Section 
116723, Shooting Range Equipment. 

Q11. What is the specification for the ballistic knee wall in the Qualifications 
Range? 

A11. A descriptive specification for the knee wall has been provided as part 
of this addendum. Refer to new Paragraph 2.9 on the updated Section 
116723, Shooting Range Equipment. 

Q12. What is the specification for the “Static T” target and mount in the Public 
and Rapid Fire Ranges? 

A12. The “Static T” target mount is solid steel bar with an AR500 armored 
quick release jaw clamp for target retainment. Refer to new Paragraph 
2.10 on the updated Section 116723, Shooting Range Equipment. 

Q13. Can you confirm that no targets are required in the Practice Range? 

A13. To clarify: 

No trap-mounted target mounts are required at the PUBLIC (or 
REVOLVER CLUB) range. Current system in access tunnel will remain.  

Static target mounts are required at the WEST (or PRACTICE) Range and 
RAPID FIRE RANGES.  

Pneumatically-operated target mounts are required at the EAST (or 
QUALIFICATION) Range. 



 

June 19, 2019 ADDENDUM A Page 6 of 34 
Police Range Refurbishment Project – Phase II 

Q14. Has the City of San Diego CA considered the inclusion of acoustics on 
the concrete range divider walls?  The introduction of sidewalls will 
result in a loud echo and may exceed OSHA noise exposure limits. 

The inclusion of high performance Portland Cement based acoustics is 
recommended for use on the sidewalls and under the canopy (if there 
is one).  It is unclear as to any detail regarding the presence or lack of 
presence of a canopy.  

A14. Maintenance, added wall profile, longevity are main concerns for SDPD 
(client department). Adding acoustic materials will be a maintenance 
issues. 

Q15. Would the City of San Diego consider including acoustics on this range 
to meet the industry recognized standard of an RT60 of 1.5 seconds 
across all octaves from 125 Hz to 8000 Hz? 

A15. Maintenance, added wall profile, longevity are main concerns for SDPD 
(client department). Adding acoustic materials will be a maintenance 
issues. 

Q16. Please permit a two week bid opening extension to allow ELBE/SLBE 
contractors ample time to bid this project as well as Prime Contractors. 
By not allowing an extension the City of San Diego will receive bids that 
are inflated with contingency dollars due to the fact that ALL contractors 
have not received an adequate amount of time to review all contract 
documents and provide the most comprehensive bid for a contract of 
this magnitude. Furthermore, today is the final day to submit questions 
and the pre-bid meeting and site visit is scheduled for tomorrow June 
13th at 10:00 a.m. Contractors have not been permitted to see the site 
and will not be allowed to submit questions pertaining directly to the 
existing conditions of the site. Again please allow for an extension to the 
bid opening date to provide the most accurate, comprehensive, and 
cost effective bid to the City of San Diego. 

A16. The schedule is revised as shown in this Addendum. 
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Q17. We see a major problem with possible safety consequences with the 
design of the Soil Nail wall for this project. The wall as designed makes 
no provision via a two layer shotcrete system to provide a “temporary” 
base layer to act as shoring for the soil back cut. Normally soil nail walls 
of any significant height (greater than 5 feet tall) are constructed in five 
foot “lifts” in a downward progression with a base layer of shotcrete with 
mild steel reinforcing and then a “permanent” structural layer with a 
more substantial reinforcing schedule. How is the soil to be supported 
with a cut of up to 20 feet plus tall without the benefit of what is 
normally applied as a base layer of shotcrete? 

A17. This question refers to a means and methods consideration. Means and 
methods, including temporary shoring and safety measures in 
reference to retaining the exposed soil back cut are the responsibility of 
the contractor. The design team does not take exception to additional 
reinforcing and a 2-layer wall system as the question describes so long 
as the finished face of wall occurs in the same location providing 
clearance as indicated to back of bullet traps. 

Q18. Differing finish options for shotcrete wall facing. The spec book (page 
62) asks for sample shotcrete panels for both a rubbed smooth  finish 
and a sculpted finish. These two types of finish have significant cost 
differences. Since the bid schedule does not have any alternates how 
can a sub bidder price the work with two options without the benefit of 
an alternate by which to price an option like this? 

A18. Provide smooth finish to 8’-0” above finish surface of walkway, 
sculptured surface above, to top of wall elevation, which varies. This 
information can be found on detail 1/A-22 (50-D) and view H/A-4 
(however obscured by fence hatch). 

Q19. Would the City consider deleting or lowering the Self-Performance 
requirements from 30% to 10%? 

A19. The Self-Performance requirements remain as is. 
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C. CLARIFICATIONS

1. Attachment E, Supplementary Special Provisions, Appendix A - Mitigated
Negative Declaration and Notice of Exemption, page 628, Historical
Resources (Archeology), Section I, Prior to Permit Issuance or Bid
Opening/Bid Award, (Subsection B – Letters of Qualifications have been
submitted to ADD, items 2 and 3), the “applicant” refers to “Resident
Engineer”.

D. SUPPLEMENTARY SPECIAL PROVISIONS

1. To Section 3, Control of Work, Subsection 3-9, Technical Studies and
Subsurface Data, item 5, sub-item c, page 35, DELETE in its entirety and
SUBSTITUTE with the following:

c) Priority Development Project, Storm Water Quality Management
Plan dated May 29, 2019 by Nasland Engineering.

2. To Section 3, Control of Work, Subsection 3-9, Technical Studies and
Subsurface Data,  item 5, page 35, ADD the following:

d) Site Development Permit (SDP) - Amendment to SDP No. 8318.

e) Easement Acquisition, As Noted on Site Plan.

NAVFAC SW Contract No. N6247311RP00086, Dated July 9th, 2014.

Recorded at County of San Diego, Document No. 2014-0287250,
Dated July 10th, 2014.

3. To Technicals, Section 080152.93, Historic Treatment of Wood Windows,
Part 1 – General, Subsection 1.5, Quality Assurance, item A and sub-item
1, page 249, DELETE in its entirety and SUBSTITUTE with the following:

A. Historical Treatment Specialist Qualifications:  A firm or individual
with 1 successfully completed project involving historic
preservation and/or rehabilitation per the Secretary of Interior
Standards of windows and doors. The project shall be similar in
material, design, and extent to than indicated for this Project,
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whose work has resulted in construction with a record of 
successful in-service performance. 

1. Historic Treatment Specialist Qualifications shall be
provided at time of bidding incorporated with the bid
package for City review identified in 1.5(A) of this section.

4. To Technicals, Section 090190.91, Painting Restoration, Part 1 – General,
Subsection 1.5, Quality Assurance, item A and sub-item 1, page 311,
DELETE in their entirety and SUBSTITUTE with the following:

A. Painting Restoration Specialist Qualifications:  A firm or individual
with 1 successfully completed project involving historic
preservation per the Secretary of Interior Standards for exterior
paint. The project shall be similar in material, design, and extent
to than indicated for this Project, whose work has resulted in
construction with a record of successful in-service performance.

1. Painting Restoration Specialist Qualifications shall be
provided at time of bidding, included in bid package for
City review identified in 1.5(A) of this section.

5. To Technicals, Section 116723, Shooting Range Equipment, Part 1 –
General, pages 404 through 418, DELETE in their entirety and
SUBSTITUTE with pages 11 through 26 of this Addendum.

6. To Technicals, Section 313236, Soil Nail Retaining Wall, Part 1 – General,
Subsection 1.06 Contractor Qualifications, items A and B, page 596,
DELETE in their entirety and SUBSTITUTE with the following:

A. Contractor Qualifications shall be submitted at time of bidding,
with bid package, for City review, identified in 1.06(B) of this
section.

B. The soil nailing contractor shall have completed at least 1
permanent soil nail retaining wall project totaling at least 8,000
ft2 (750 m2) of wall face area and at least 400 permanent soil
nails.
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7. To Appendix D – Sample City Invoice with Cash Flow Forecast, page 693,
DELETE in its entirety and SUBSTITUTE with page 27 of this Addendum.

8. CERTIFICATIONS AND FORMS

1. To Electronically Submitted Forms, page 1008, DELETE in its entirety and
SUBSTITUTE with page 28 of this Addendum.

9. PLANS

1. To Drawings numbered 41205-4-D (G-4), 41205-17-D (C-2), 41205-24-D
(C-9), 41205-32-D (A-4), 41205-50-D (A-22), and 41205-61-D (A-33)
DELETE in their entirety and REPLACE with pages 29 through 34 of this
Addendum.

James Nagelvoort, Director 
Public Works Department 

Dated: June 19, 2019 
San Diego, California 

JN/MJN/mlw 



SECTION 116723 

SHOOTING RANGE EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract - Standard Specifications for Public
Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest
editions, including Supplemental Supplementary Provisions (SSPs), apply to this
Section.

1.2 SUMMARY 

A. Section Includes:

1. Modular, self-supporting, self-contained shooting range bullet backstop and
containment trap for use on heavy use outdoor ranges.

2. Actuated target mount and turning system.
3. “Running man” target system.
4. Protective Kneewall.

B. Related Requirements:

1. Section 030000 "Cast-in-Place Concrete" for concrete trap installation pad.

1.3 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with
paint and coating manufacturers' written instructions to ensure that shop primers and
topcoats are compatible with one another.

B. Coordinate installation of off-site fabrications that are anchored to or that receive other
work. Furnish setting drawings, templates, and directions for installing anchorages,
including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that
are to be embedded in concrete. Deliver such items to Project site in time for installation.

C. Coordinate with existing range equipment and utilities, including power, data network,
controls, and compressed air system.

1.4 ACTION SUBMITTALS 

A. Product Data: For the following:
1. Prefabricated modular bullet traps.
2. Manufactured target systems.
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3. Protective kneewall. 

B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, 
sections, and details of fabrications and their connections. Show anchorage and 
accessory items. Provide Shop Drawings for the following: 

1. Modular bullet backstop and containment traps. 
2. Modular bullet backstop and containment trap with actuated target mount and 

turning system. 
3. Installation of protective kneewall in relation to “running man” target system. 

C. Delegated-Design Submittal: For modular bullet backstop and containment traps (all 
ranges), and inverted actuated target mount and turning system suspended from top of 
trap (applies at East/Qualification Range only), including analysis data signed and sealed 
by the qualified professional engineer responsible for their preparation. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For professional engineer's experience with providing delegated-
design engineering services of the kind indicated, including documentation that engineer 
is licensed in the jurisdiction in which Project is located. 

B. Welding certificates. 

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop 
primers, certifying that shop primers are compatible with topcoats. 

D. Research Reports: For post-installed anchors. 

1.6 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with the 
following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 

B. Manufacturer Qualifications 
1. The manufacturer must have a minimum of one completed project of comparable 

size and complexity. Fabrication shall not be subcontracted out but must be done 
on-sight on manufacturer’s property. Trap shall be installed by the manufacturer, 
with the installation supervisor also having one completed project of comparable 
size and complexity. 

2. Manufacturer shall provide a list of clients who have the same equipment of equal 
or greater size that is being bid (prior installations of the assembly, steel type and 
application meeting all specifications listed.) 
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3. Manufacturer shall stock all components for the Modular Bullet Trap and 
Containment System such that they shall be available for shipment within 24 hours 
of order. 

4. Manufacturer must provide a toll-free telephone number and a dedicated toll-free 
customer service number with access to a customer service representative. 

PART 2 - PRODUCTS 

A. Delegated Design: Engage a qualified professional engineer, registered as a 
professional engineering in the State of California, to design modular backstop and 
containment traps. 
1. All engineering and calculations necessary to satisfy the City of San Diego 

Development Services Department (DSD) for approval shall be included and 
performed by the manufacturer or manufacturer’s engineer, including all features 
graphically illustrated on drawings and described in the following specification. 
Engineer shall be registered for practice in the state of California. See structural 
drawings for concrete slab and anchoring requirements only. See civil drawings 
for concrete slab finish surface elevation requirements. 

2. Contractor is responsible to obtain the deferred submittal approval through the City 
Development Services Department. 

3. Contractor shall submit to City DSD within 30 days of start of contract and allow 
adequate time in schedule for review and approval of the specified bullet trap 
system without causing delay to the Work. 

4. Prior to DSD Submittal, provide Engineer with a preliminary submittal for limited 
review of exposed items, major components and location on range. 

5. Once City approval is obtained, provide Engineer with record submittal, including 
drawings as issued by City Development Services Department. 

B. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes acting on exterior metal fabrications by preventing buckling, 
opening of joints, overstressing of components, failure of connections, and other 
detrimental effects. 

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 
material surfaces. 

2.2 METALS 

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise 
indicated. For metal fabrications exposed to view in the completed Work, provide 
materials without seam marks, roller marks, rolled trade names, or blemishes. 

B. Steel Plates, Shapes, and Bars: ASTM A36/A36M. 

C. Stainless Steel Sheet, Strip, and Plate: ASTM A240/A240M or ASTM A666, Type 304. 

D. Stainless Steel Bars and Shapes: ASTM A276/A276M, Type 304. 

E. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing. 
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F. Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise 
indicated. 

G. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with 
MFMA-4. 

1. Size of Channels: As required by manufacturer. 
2. Material: Cold-rolled steel, ASTM A1008/A1008M, thickness as required by 

manufacturer; hot-dip galvanized after fabrication. 

H. Aluminum Plate and Sheet: ASTM B209 (ASTM B209M), Alloy 6061-T6. 

I. Aluminum Extrusions: ASTM B221 (ASTM B221M), Alloy 6063-T6. 

J. Aluminum Castings: ASTM B26/B26M, Alloy 443.0-F. 

K. Abrasion Resistant Steel Plates:  AR500 and AR550 series. Quenched, tempered, 
through-hardened, abrasion-resistant grade of steel plate. Specialized plate designed for 
severe impact and abrasion applications. Typical Brinell Hardness range 470-530. 

2.3 FASTENERS 

A. General: Unless otherwise indicated, provide Type 304 stainless steel fasteners for 
exterior use and zinc-plated fasteners with coating complying with ASTM B633 or 
ASTM F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, 
and class required. 

1. Provide stainless steel fasteners for fastening aluminum stainless steel or nickel 
silver. 

2. Provide bronze fasteners for fastening bronze. 

B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A 
(ASTM F568M, Property Class 4.6); with hex nuts, ASTM A563 (ASTM A563M); and, 
where indicated, flat washers. 

C. Stainless Steel Bolts and Nuts: Regular hexagon-head annealed stainless steel bolts, 
ASTM F593 (ASTM F738M); with hex nuts, ASTM F594 (ASTM F836M); and, where 
indicated, flat washers; Alloy Group 1 (A1). 

D. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563 
(ASTM A563M); and, where indicated, flat washers. 

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item 
being fastened is indicated to be galvanized. 

E. Anchors, General: Capable of sustaining, without failure, a load equal to six times the 
load imposed when installed in unit masonry and four times the load imposed when 
installed in concrete, as determined by testing in accordance with ASTM E488/E488M, 
conducted by a qualified independent testing agency. 
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F. Cast-in-Place Anchors in Concrete: Either threaded or wedge type unless otherwise 
indicated; galvanized ferrous castings, either ASTM A47/A47M malleable iron or 
ASTM A27/A27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip 
galvanized per ASTM F2329/F2329M. 

G. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors. 
1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy 

Group 1 (A1) stainless steel bolts, ASTM F593 (ASTM F738M), and nuts, 
ASTM F594 (ASTM F836M). 

2.4 FABRICATION, GENERAL 

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. 
Disassemble units only as necessary for shipping and handling limitations. Use 
connections that maintain structural value of joined pieces. Clearly mark units for 
reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a 
radius of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or 
rough areas on exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended 

so no roughness shows after finishing and contour of welded surface matches that 
of adjacent surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed 
fasteners or welds where possible. Where exposed fasteners are required, use Phillips 
flat-head (countersunk) fasteners unless otherwise indicated. Locate joints where least 
conspicuous. 

G. Fabricate seams and other connections that are exposed to weather in a manner to 
exclude water. Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, 
screws, and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space 
anchoring devices to secure metal fabrications rigidly in place and to support indicated 
loads. 
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J. Where units are indicated to be cast into concrete or built into masonry, equip with 
integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a 
minimum 6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 inches 
(200 mm) from ends and corners of units and 24 inches (600 mm) o.c., unless otherwise 
indicated. 

2.5 MODULAR BULLET BACKSTOP AND CONTAINMENT TRAP 

A. Basis of Design Manufacturer: 
1. Action Target; 3411 South Mountain Parkway, Provo, UT 84606; Tel: 801-705-

9149; www.actiontarget.com ; Contact:  Chris Hart, chrish@actiontarget.com . 
2. Product:  Total Containment Trap (TCT). 
3. Or approved equal. 

B. The bullet trap and containment system shall be a self-supporting, self-contained bullet 
backstop and containment unit of steel plate construction for heavy use on outdoor high-
volume ranges. 

C. The trap plate layout shall employ a sloping funnel design with 4 top and 4 bottom impact 
plates constructed of 3/8 or 1/2-inch thick steel with a mill certification of AR500. 

D. The bullet trap and containment system shall be fully modular such that it may be 
assembled on-site or disassembled and moved.  
1. Assembly shall not require “permanent” connection means such as welding, 

riveting, etc.  
2. All modular components shall be completely prefabricated for simple assembly on 

site and shall not require cutting of materials or other sizing operations. 
3. All modular components shall be small enough to be carried through a standard 

36”-wide doorway. 

E. Trap structural steel components shall be hot dip galvanized. No galvanizing is permitted 
on AR500 and AR550 series steel plates. 

F. No trap plates shall be subjected to flame cutting (oxygen fuel cutting, such as acetylene, 
propane or MAPP gas, etc.). All ballistic plate cutting must be done on computer-
controlled plasma equipment. 

G. No welding shall be permitted on impact plates. 

H. No impact plate may be constructed of permeable or flammable materials such as 
rubber, wood, plastics, etc. 

I. All primary impact plates shall be arranged such that a bullet fired straight into the trap 
shall impact the plate at an angle of no greater than 16 degrees. 

J. Vertical joints that connect modular components shall not be located at or near the front 
edge of the trap and shall occupy no more than 6% of the total aperture height of the 
trap.   
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K. All surfaces facing shooters shall be constructed of steel with a mill certification of 
AR500.  

L. Trap aperture shall not contain any intermediate vertical supports from which the bullets 
could ricochet when fired into the chamber from adjacent lanes (cross lane shooting. 

M. Joints shall have no exposed bolt heads. 

N. Trap shall require no prior construction or site preparation other than a flat concrete pad 
with a prepared trench.  

O. The trap shall be capable of being fully self-supported with an appropriate concrete pad. 

P. Deflectors shall be installed on all blunt or joined surfaces and facing the firing line in 
order to deflect the bullet into the trap and reduce the possibility of ricochet. 

Q. Trap design shall allow the leading edge of the trap side plates to be situated within a 
wall trench to reduce the possibility of ricochet. 
1. For ranges without a wall trench, a wall deflector with an additional, easy-to-

replace consumable wall deflector shall be installed uprange of the side plates to 
protect them from damage.  

R. The trap shall include a rib crimp style steel roof situated no more than 4” above the trap 
support structure and covering the entire area occupied by the trap with at least 1 ft. on 
each side of the trap and 3 ft. on the rear of the trap.  
1. The roof shall be watertight, protecting the trap and service area from precipitation. 
2. Provide 2-coat 70% PVDF fluoropolymer coating on all sides of steel roofing 

panels. 
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FIGURE 2: 4X4 TRAP PLATE LAYOUT 

S. The material of the chamber impact plates shall be mill certified AR500 steel with a 
minimum thickness of 3/8-inch. 

T. The material of the chamber’s mouth shall be mill certified AR550 steel with a minimum 
thickness of 1/2”. 

U. The material of the front chamber shell shall be mill certified AR500 steel. 

V. The material of the rear chamber shell shall be mill certified AR550 steel. 

W. The chamber shall be sealed with high-grade, closed-cell Neo/EPDM polymeric blend 
gaskets or high flexibility vulcanizing RTV adhesive gasket material in order to maintain 
negative pressure. 
1. No industrial grade, porous, or non-sealing materials (e.g. expanding spray foam) 

shall be used. 

X. Chambers may easily be disassembled for inspection and/or replacement of individual 
components to maintain range integrity. 

Y. Exterior chamber surfaces shall be galvanized and coated in paint that is resistant to 
high impact strikes. 
1. Paint shall sustain 60,000 rounds per chamber with no chipping. 
2. Chamber shall be blasted and prepared to be in compliance with painting 

specification SP 6. 

Z. Deceleration chamber shall consist of multiple bent or multiple individual surfaces at 
angles that decelerate and break down the bullet. 

AA. Deceleration chambers shall have an unobstructed open mouth design. 
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1. Deceleration chambers shall not contain any vertical impact surfaces from which 
the bullets could ricochet when fired into the chamber from adjacent lanes (cross 
lane shooting. 

2.6 TRAP PERFORMANCE REQUIREMENTS 

A. Trap shall utilize steel impact plates to direct the bullet into an enclosed, sealed, and fully 
shielded chamber that safely captures the bullet and removes its velocity. 

B. Deceleration shall occur in free air and not in any other medium such as rubber, water, 
etc. Trap shall not require the use of or introduce any chemical media such as oils, anti-
freezes, chlorine, etc. 
1. Trap shall not introduce any substance that is EPA regulated, e.g. ethylene glycol 

and antifreeze. 
2. Trap shall not introduce any substance that might act as a solvent for spent bullets 

or their by-products, e.g. water, which can be a solvent for some frangible 
materials. 

C. The inside of the chamber shall be readily accessible for inspection without requiring 
removal of any kind of internal deceleration medium such as rubber, sand, or water, etc. 

D. Bullet components that have lost their momentum shall be directed into a series of D.O.T. 
approved containers (BCS Basic 3 systems, or approved equal). 
1. Removal of contained lead shall not require any process such as scooping, 

pouring, shoveling, sifting, etc. that would disturb the settled state of the lead and 
lead particulates. 

2. Containers for BCS Basic 3 systems shall be located directly beneath the 
deceleration chambers. 

3. Containers for BCS Basic 3 systems shall be removable for recycling without 
requiring tools for this purpose 

E. Trap impact surfaces shall be UL 752 compliant and carry ATI Class 2 rating.  
1. Trap impact surfaces shall carry an ATI Class 2 rating when fired into at a point 

blank range from the front aperture. See Tables 1 and 2 below for included calibers 
in this rating*. 

F. Trap shall be able to capture a .50 BMG round when shot from 25 yards or farther from 
the mouth**. 

TABLE 1: ATI CLASS 1 AND 2 BALLISTIC RATING PARAMETERS 
Rating Ammunition Max Velocity Max energy Compliance 

ATI Class 1 Pistol 1,485 fps 1,175 ft/lbs Meets or exceeds UL 752 
Level 3 standards 

ATI Class 2 Rifle 3,388 fps 3,600 ft/lbs 
Meets or exceeds UL 752 
Level 5,7,8,9 &10 stand-

ards 
 
 
TABLE 2: TYPICAL PISTOL AND RIFLE AMMUNITION 
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Typical Pistol Ammunition* 
Caliber Cartridge Type Max Velocity Max energy 
9mm 124gr FMJ 1,293 fps 460 ft/lbs 
.357 158gr JSP 1,375 fps 663 ft/lbs 
.40 180gr TMJ 1,000 fps 400 ft/lbs 
.45 230gr TMJ 845 fps 365 ft/lbs 
.44 mag 240gr SWC 1,485 fps 1,175 ft/lbs 

Typical Rifle Ammunition* 
.22LR 40gr HP 1,260 fps 141 ft/lbs 
5.56 55gr FMJ 3,388 fps 1,402ft/lbs 
7.62 150gr FMJ 3,025 fps 3,048 ft/lbs 
.308 150gr SPTZ 2,900 fps 2,800 ft/lbs 
30:06 180gr SPTZ 2,900 fps 3,360 ft/lbs 
300 Win. 190gr BTHP 2,900 fps 3,548 ft/lbs 

 
*  The above listed ammunitions are for demonstration purposes only. Certain ammunitions may fall outside stated safety 

ratings and should be used at user’s risk. 
**  .50 BMG must be fired from at least 25 yards from the trap mouth. .50 BMG must not be fired from a fixed position. .50 

BMG use will significantly decrease wear life of the trap. Damage due to .50 BMG use will not be covered under 
warranty. 

2.7 “RUNNING MAN” TARGET SYSTEM 

A. Basis of Design Manufacturer: 
1. Action Target; 3411 South Mountain Parkway, Provo, UT 84606; Tel: 801-705-

9149; www.actiontarget.com ; Contact:  Chris Hart, chrish@actiontarget.com . 
2. Or approved equal. 

B. Basis of Design Product: “DRM Pro” by Action Target, or approved equal. 

C. Runner system shall consist of two trolleys operating on parallel tracks. 
1. Trolleys shall: 

a. Accept wooden 1 in. x 2 in. target holders. 
b. Be adjustable for target widths ranging from 12 in. to 24 in. 

D. Speed of runner shall be controlled electronically. 
1. Speed of runner shall not be adjusted manually with knobs or switches. 

E. Runner shall use electronic braking to stop. 
1. Runner shall not require mechanical braking. 

F. Runner shall be able to operate without limit switches.  

G. Trolley shall not make contact with the bumpers except during calibration runs.  

H. Runner shall be able to operate in winds up to 30 mph. 

I. Runner shall use a computerized control system.  
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1. The computerized control system shall be capable of: 
a. Automatic track length detection. 
b. Automatic trolley drift compensation. 
c. Programmable trolley speeds up to 20 fps. 

1) 10 fps requires a minimum of 21 ft. of track. 
2) 15 fps requires a minimum of 30 ft. of track. 
3) 20 fps requires a minimum of 48 ft. of track. 

d. Accelerating up to 0.5 g. 
e. Accelerating the carrier to 10 fps within 5 ft. of track. 
f. Changing trolley direction and speed while moving. 
g. Position control within 6 in. 
h. Intelligent error reporting. 

1) Cable slip detection. 
2) Drive errors. 
3) Proximity sensor errors. 
4) Wiring errors. 

i. Status monitoring. 
1) Calibration. 
2) System ready. 
3) Trolley position. 

j. Data logging. 
k. In-field programming for feature add-ons and bug fixes. 
l. Capturing odometer data for maintenance scheduling and general use. 
m. Real-time speedometer for validation of speeds for consistent training. 

J. Runner system shall have a motor section.  
1. Motor section shall have: 

a. 3 phase induction motors for reliable and powerful trolley movement. 
b. High precision sealed encoders for accurate and reliable control. 
c. Hardened tool-steel pulleys for long life and abrasion resistance. 
d. Urethane bumpers for trolley calibration and protection of motors and 

sensors. 

K. Runner system shall have an idler section. 
1. Idler Section shall consist of: 

a. Steel idler pulleys on bronze bushings for smooth operation. 
b. Urethane bumpers for trolley calibration. 

L. Runner system shall have two parallel lengths of track separated by spacers. 
1. Track shall be: 

a. Available in 3 ft. increments from 15 ft. to 201 ft. 
b. Modular so that individual damaged sections may be replaced or repaired. 
c. Fabricated from pre-galvanized material for corrosion resistance. 

2. Track spacers, brackets, supports, and cable guides shall be zinc plated for 
corrosion resistance. 

M. Runner system shall have two (2) trolleys to carry targets. 
1. Trolleys shall: 

a. Consist of powder coated and zinc coated components for corrosion 
resistance. 
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b. Utilize a ratcheting mechanism for quick cable adjustments and to take up 
slack as cable stretches. 

c. Have tension indicators to allow for consistent and precise tensioning. 
d. Be easily serviceable with the use of standard hand tools. 

N. Runner system shall have a downrange control panel. 
1. Downrange control panel shall: 

a. Operate on a 208-240 volt single phase 20 amp service. 
b. Be UL Listed. 
c. Have pre-terminated connectors for quick installation and servicing. 
d. Receive commands via Ethernet. 

O. Runner system shall use proximity sensors to reset trolley position and compensate for 
any drift. 

P. Runner system shall require no more than 2 ft. 2 in. in addition to the nominal track length 
for installation space. 

Q. Maximum trolley movement shall be the nominal length of the track minus the length of 
both buffers and an additional 3 ft. 2 in., i.e. Nominal track length - (buffer length + buffer 
length + 3 ft. 2 in.). 
1. 1 ft. buffer shall be required for nominal track lengths from 15 ft. to 29 ft. 
2. 2 ft. buffer shall be required for nominal track lengths from 30 ft. to 101 ft. 
3. 4 ft. buffer shall be required for nominal track lengths from 102 ft. to 201 ft. 

R. Runner system shall use 1/8 in. x 7 in. x 19 in. galvanized steel cable for trolley 
movement, which can be installed and tensioned using standard hand tools. 

S. All electronics shall be a minimum of IP54 rated for either indoor or outdoor use without 
modification. 

T. Wiring shall be protected by metal-lined wide-temperature flexible conduit. 

U. Mounting:  Inverted mounting from channel strut. 

V. Provide the following Control Systems: 
1. Standalone Wireless Controls 

a. Web-based graphical user interface for use with network-connected 
smartphones, tablets, and computers. 

b. Independent trolley control. 
c. 3 speed controls (reprogrammable). 
d. Dynamic positioning (click and drag). 
e. Real-time speed, position, and status feedback. 
f. Delay function for standalone training. 
g. Continuous mode function. 
h. Status, settings, and configurations. 
i. Error reports. 
j. System reset function. 
k. Built-in user manual. 

2. Master Control 
a. Compatible with all Master Control functions and features. 
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b. Requires server panel with Communications Bridge. Provide server panel as 
part of this contract. 

c. Includes standalone wireless controls. 
3. Smart Range 

a. Compatible with all Smart Range functions and features. 
b. Requires server panel with Communications Bridge. Provide server panel as 

part of this contract. 
c. Includes standalone wireless controls. 

2.8 ACTUATED TARGET MOUNT AND TURNING SYSTEM 

A. Basis of Design Manufacturer: 
1. Action Target; 3411 South Mountain Parkway, Provo, UT 84606; Tel: 801-705-

9149; www.actiontarget.com ; Contact:  Chris Hart, chrish@actiontarget.com . 
2. Or approved equal. 

B. Basis of Design Product: “Power 90” by Action Target, or approved equal. 

C. The actuator shall hold a cardboard target, or a plastic target, or a foam backer. 

D. Actuator shall have two positions: face and edge.  

E. Actuator shall be capable of turning a complete 90 degrees. 
1. Turning speeds in both directions shall be field adjustable with a screwdriver and 

wrench. 

F. Actuators shall be capable of independent or synchronized operation. 

G. The actuator shall be outdoor rated down to 0 degrees Fahrenheit (-17.8 degrees 
Celsius) and shall function in rain and wind. 

H. When actuating (e.g. turning target from face to edge), actuator airflow shall be no more 
than 4.9 cubic inches (80 milliliters) per actuation or .47 cubic feet (13.4 liters) per minute 
for typical usage. 

I. Air pressure shall be no more than 40 psi minimum and 80 psi maximum. 

J. Air supply shall be dry and filtered to ensure low temperature performance and long valve 
life. 

K. All air connections shall be flexible air tubing with quick-connect, push-in air fittings. 
1. Tools shall not be required to make air connections between actuators. 

L. Power requirements shall be 12V DC 200MA continuous per actuator. 

M. The actuator shall be totally field repairable such that a complete field rebuild operation 
may be accomplished using standard hand tools, such as a socket wrench, screwdriver, 
and span-ring pliers. 
1. The actuator shall not require the use of power tools such as impact wrenches 

(both air and electric) and electric drills. 
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N. Actuators shall be controlled by a Smart Range computer or a Smart Range wireless 
tablet. 
1. The actuator shall connect to a computer to allow multiple units to operate in a pre-

programmed scenario. 

O. Actuator body shall be constructed of solid steel plate with a “hot dip” galvanized coating 
for long-term exposure to harsh weather conditions. 

P. All inner parts (hoses, piston, valves and access ports) shall be covered by a removable 
“zinc-electroplated” steel housing to protect all components from harsh weather 
conditions. 

Q. The mechanism shall be protected from splatter at all angles and shall inherently protect 
tubing and control wires running inside. Actuator shall provide standard ¾” conduit 
interface from the bottom or rear of unit. 

R. Actuator shall not utilize ball bearings or any ferrous bearing surfaces in any part of its 
mechanism. Rather, any bearings shall employ permanently lubricated thrust surfaces 
able to accommodate reliable operation under a variety of loads and radial 
displacements. 

S. Pistons shall be linear for a low-cost, simple, and reliable operation. 

T. Valves shall be easily accessible for field maintenance and repair. 

U. Actuator shall be completely self-standing and self-contained. 

V. Mounting:  Ground-mount behind a protective knee-wall. 

W. Operation shall include:   
1. A push-button controlled wireless interface with the ability to run pre-programmed 

scenarios. 
2. A mechanical toggle switch. 

2.9 BALLISTIC KNEE WALL, or , COMPOSITE BALLISTIC CONTAINMENT PANEL 

A. Basis of Design Manufacturer: 
1. Action Target; 3411 South Mountain Parkway, Provo, UT 84606; Tel: 801-705-

9149; www.actiontarget.com ; Contact:  Chris Hart, chrish@actiontarget.com . 
2. Or approved equal. 

B. Assembly:  Comprised of a self-supporting vertical Rear Panel of 3/8 inch (9.6MM) AR-
500 panel with 3/4-inch pressure-treated plywood supported by vertical steel members 
(galvanized) with a void between the AR-500 steel rear panel and plywood covering to 
be 2-inch (50 mm) filled and compacted with crushed, sand free 3/4-inch (19MM) and  
under hard rock (Granite typical). The plywood shall be covered on range-facing side 
with a 2-inch (50 mm) thick rubber panel. 

C. The Ballistic Knee Wall shall be rated for all standard pistol rounds, 5.56 X 45 rounds, 
and 7.62 X 51 rounds without damage. 

June 19, 2019 
Police Range Refurbishment Project - Phase II

ADDENDUM A Page 24 of 34

http://www.actiontarget.com/
mailto:chrish@actiontarget.com


D. The Ballistic Knee Wall rubber and plywood cover panels shall be easily replaceable,  
such that replacement can be accomplished using standard hand tools, such as a socket 
wrench, screw gun and screwdriver, and not require the use of power tools, such as 
impact wrenches, (both air or electric). 

E. The Ballistic Knee Wall shall be resistant to degradation by sunlight or indoor light. 

F. Color: Black.  
1. Allow for custom paint color – matching color ‘P4’ on Exterior Finish Schedule on 

Drawings, at the request of the City via submittal review and response. 

G. The Ballistic Knee Wall rubber and plywood panels shall be fastened to the underlying 
support structure with standard galvanized coated “grabber screws”. 

H. Paint lane numbers on face of Ballistic Knee Wall, centered vertically, using stencil for 
sharp outlines and no less than 12-inches in height with minimum 1-inch stroke. 
1. Color:  White. 

2.10 STATIC TARGET MOUNT 

A. Materials:  Solid steel bar in suspended configuration from top of trap aperture, with “jaw-
style” clamp to retain target. 
1. Jaw-style clamp:  Corrosion resistant metal composition, hinged, protected with 

AR500 plate.  

2. Example:  

2.11 GENERAL FINISH REQUIREMENTS 

A. Finish metal fabrications after assembly. 

B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend 
into surrounding surface. 
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2.12 STEEL AND IRON FINISHES 

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for 
steel and iron hardware and with ASTM A123/A123M for other steel and iron products. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Install each fabrication and assembly per manufacturer’s written instructions. 

B. Fastening to In-Place Construction: Provide anchorage devices and fasteners where 
metal fabrications are required to be fastened to in-place construction. Provide threaded 
fasteners for use with concrete inserts and through bolts. 

C. Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with 
grout, concrete, masonry, wood, or dissimilar metals with the following: 

1. Cast Aluminum: Heavy coat of bituminous paint. 
2. Extruded Aluminum: Two coats of clear lacquer. 

3.2 INSTALLATION OF MISCELLANEOUS FRAMING AND SUPPORTS 

A. General: Install framing and supports to comply with requirements of items being 
supported, including manufacturers' written instructions and requirements indicated on 
Shop Drawings. 

B. Anchor steel supports on solid concrete. Secure supports with anchor bolts embedded 
in concrete. 

3.3 REPAIRS 

A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A780/A780M. 

END OF SECTION 116723 
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City of San Diego, CM&FS Div., 9753 Chesapeake  Drive, SD CA 92123 Contractor's Name:   
Project Name:  Contractor's Address: 
Work Order No or Job Order No.  
City Purchase Order No.      Contractor's Phone #: Invoice No.  

Resident Engineer (RE):  Contractor's fax #:  Invoice Date:  

RE Phone#:                Fax#:  Contact Name:  Billing Period: (     To      )

Item # Item Description Contract Authorization Previous Totals To Date This Estimate Totals to Date
Unit Price Qty Extension %/QTY Amount % / QTY Amount % / QTY Amount

1 -$ -$ -$ 0.00 -$
2 -$ -$ -$ 0.00% -$
3 -$ -$ -$ 0.00% -$
4 -$ -$ -$ 0.00% -$
5 -$ -$ -$ 0.00% -$
6 -$ -$ -$ 0.00% -$
7 -$ -$ -$ 0.00% -$
8 -$ -$ -$ 0.00% -$
5 -$ -$ -$ 0.00% -$
6 -$ -$ -$ 0.00% -$
7 -$ -$ -$ 0.00% -$
8 -$ -$ -$ 0.00% -$
9 -$ -$ -$ 0.00% -$
10 -$ -$ -$ 0.00% -$
11 -$ -$ -$ 0.00% -$
12 -$ -$ -$ 0.00% -$
13 -$ -$ -$ 0.00% -$
14 -$ -$ -$ 0.00% -$
15 -$ -$ -$ 0.00% -$
16 -$ -$ -$ 0.00% -$
17 Field Orders -$ -$ -$ 0.00% -$

-$ -$ -$ 0.00% -$
CHANGE ORDER No.  -$ -$ -$ 0.00% -$

-$ -$ -$ 0.00% -$
-$ -$ -$ Total Billed -$

            SUMMARY
A. Original Contract Amount -$
B. Approved Change Order #00 Thru #00 -$
C. Total Authorized Amount (A+B) -$
D. Total Billed to Date -$
E. Less Total Retention (5% of D ) -$
F. Less Total Previous Payments -$
G. Payment Due Less Retention $0.00
H. Remaining Authorized Amount $0.00 Contractor Signature and Date:  ____________________________

 Total Authorized Amount (including approved Change Order)

Construction Engineer

I certify that the materials
have been received by me in

the quality and quantity specified

Resident Engineer

SAMPLE
 R

EFERENCE

NOTE:   CONTRACTOR TO CALCULATE TO THE 2ND DECIMAL PLACE.
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ELECTRONICALLY SUBMITTED FORMS 

THE FOLLOWING FORMS MUST BE SUBMITTED IN PDF FORMAT WITH BID SUBMISSION 

The following forms are to be completed by the bidder and submitted (uploaded) electronically with 
the bid in PlanetBids. 

A. BID BOND – See Instructions to Bidders, Bidders Guarantee of Good Faith (Bid
Security) for further instructions

B. CONTRACTOR’S CERTIFICATION OF PENDING ACTIONS

C. MANDATORY DISCLOSURE OF BUSINESS INTERESTS FORM

D. SUBCONTRACTOR LISTING (OTHER THAN FIRST TIER)

E. ABATEMENT CONTRACTOR ASBESTOS SUBMITTAL – Refer to Supplementary
Special Provisions, Appendix I, Section 1.4 Submittals.

F. HISTORIC TREATMENT SPECIALIST, SECTION 080152.93, HISTORIC TREATMENT
OF WOOD WINDOWS, SUBSECTION 1.5 QUALITY ASSURANCE

G. PAINTING RESTORATION SPECIALIST, SECTION 090190.91, PAINTING
RESTORATION, SUBSECTION 1.5 QUALITY ASSURANCE

H. SOIL NAIL RETAINING WALL CONTRACTOR, SECTION 313236, SOIL NAIL
RETAINING WALL, SUBSECTION 1.06 CONTRACTOR QUALIFICATIONS

Bids will not be accepted until ALL the above-named forms are submitted as part of the bid submittal 
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Item Num Section Item Code Description Reference
Unit of 

Measure
Quantity

West Coast 

General 

Corporation - 

Unit Price

West Coast 

General 

Corporation - 

Line Total

1 Main Bid 524126
Bonds (Payment and 

Performance)
1-7.2.1 LS 1 $67,000.00 $67,000.00 

2 Main Bid 236220
Building Permits (EOC 

Type I)
2-2.3 AL 1 $20,000.00 $20,000.00 

3 Main Bid 236220

Specialty Inspection 

Paid For By the 

Contractor (EOC Type 

I)

4-3.4 AL 1 $25,000.00 $25,000.00 

4 Main Bid 238990

Preparation of 

Hazardous Waste 

Management Plan and 

Reporting

7-3.1 LS 1 $2,200.00 $2,200.00 

5 Main Bid 541690
Monitoring of 

Contaminated Soil
7-3.1 LS 1 $44,748.00 $44,748.00 

6 Main Bid 238990

Testing, Sampling, Site 

Storage, and Handling 

of Soils Containing 

RCRA Hazardous 

Waste

7-3.1 LS 1 $253,561.00 $253,561.00 

7 Main Bid 238990

Loading, 

Transportation, and 

Disposal of soils 

containing RCRA 

Hazardous Waste (EOC 

Type I)

7-3.1 AL 1 $25,000.00 $25,000.00 

8 Main Bid 541690

Archaeological and 

Native American 

Monitoring Program

6-6.2.1.1 LS 1 $19,415.00 $19,415.00 

Line Totals (Unit Price * Quantity)



9 Main Bid 541690

Archaeological and 

Native American 

Mitigation and 

Curation (EOC Type I)

6-6.2.3.1 AL 1 $4,000.00 $4,000.00 

10 Main Bid 238990 Mobilization 7-3.4.1 LS 1 $329,146.00 $329,146.00 

11 Main Bid
Field Orders (EOC Type 

II)
7-3.9 AL 1 $50,000.00 $50,000.00 

12 Main Bid 238990

Construction of Police 

Range Refurbishment 

Project - Phase II

7-3.1 LS 1 $10,119,110.00 $10,119,110.00 

13 Main Bid 541330 WPCP Development 1001-4.2 LS 1 $633.00 $633.00 

14 Main Bid 237990 WPCP Implementation 1001-4.2 LS 1 $38,500.00 $38,500.00 

Subtotal $10,998,313.00 

Total $10,998,313.00 
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	1847_A_DBB.pdf
	1_INSERT_Technicals_116723 FL - Shooting Range Equipment_AddA.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract - Standard Specifications for Public Works Construction ‘The GREENBOOK’ and City Supplement ‘The WHITEBOOK’, latest editions, including Supplemental Supplementary Provisions (SSPs), apply to this Sect...

	1.2 SUMMARY
	A. Section Includes:
	1. Modular, self-supporting, self-contained shooting range bullet backstop and containment trap for use on heavy use outdoor ranges.
	2. Actuated target mount and turning system.
	3. “Running man” target system.
	4. Protective Kneewall.

	B. Related Requirements:
	1. Section 030000 "Cast-in-Place Concrete" for concrete trap installation pad.


	1.3 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written instructions to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of off-site fabrications that are anchored to or that receive other work. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integ...
	C. Coordinate with existing range equipment and utilities, including power, data network, controls, and compressed air system.

	1.4 ACTION SUBMITTALS
	A. Product Data: For the following:
	1. Prefabricated modular bullet traps.
	2. Manufactured target systems.
	3. Protective kneewall.

	B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and details of fabrications and their connections. Show anchorage and accessory items. Provide Shop Drawings for the following:
	1. Modular bullet backstop and containment traps.
	2. Modular bullet backstop and containment trap with actuated target mount and turning system.
	3. Installation of protective kneewall in relation to “running man” target system.

	C. Delegated-Design Submittal: For modular bullet backstop and containment traps (all ranges), and inverted actuated target mount and turning system suspended from top of trap (applies at East/Qualification Range only), including analysis data signed ...

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For professional engineer's experience with providing delegated-design engineering services of the kind indicated, including documentation that engineer is licensed in the jurisdiction in which Project is located.
	B. Welding certificates.
	C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, certifying that shop primers are compatible with topcoats.
	D. Research Reports: For post-installed anchors.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
	3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."

	B. Manufacturer Qualifications
	1. The manufacturer must have a minimum of one completed project of comparable size and complexity. Fabrication shall not be subcontracted out but must be done on-sight on manufacturer’s property. Trap shall be installed by the manufacturer, with the ...
	2. Manufacturer shall provide a list of clients who have the same equipment of equal or greater size that is being bid (prior installations of the assembly, steel type and application meeting all specifications listed.)
	3. Manufacturer shall stock all components for the Modular Bullet Trap and Containment System such that they shall be available for shipment within 24 hours of order.
	4. Manufacturer must provide a toll-free telephone number and a dedicated toll-free customer service number with access to a customer service representative.



	PART 2 -  PRODUCTS
	A. Delegated Design: Engage a qualified professional engineer, registered as a professional engineering in the State of California, to design modular backstop and containment traps.
	1. All engineering and calculations necessary to satisfy the City of San Diego Development Services Department (DSD) for approval shall be included and performed by the manufacturer or manufacturer’s engineer, including all features graphically illust...
	2. Contractor is responsible to obtain the deferred submittal approval through the City Development Services Department.
	3. Contractor shall submit to City DSD within 30 days of start of contract and allow adequate time in schedule for review and approval of the specified bullet trap system without causing delay to the Work.
	4. Prior to DSD Submittal, provide Engineer with a preliminary submittal for limited review of exposed items, major components and location on range.
	5. Once City approval is obtained, provide Engineer with record submittal, including drawings as issued by City Development Services Department.

	B. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental ...
	1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

	2.2 METALS
	A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	B. Steel Plates, Shapes, and Bars: ASTM A36/A36M.
	C. Stainless Steel Sheet, Strip, and Plate: ASTM A240/A240M or ASTM A666, Type 304.
	D. Stainless Steel Bars and Shapes: ASTM A276/A276M, Type 304.
	E. Steel Tubing: ASTM A500/A500M, cold-formed steel tubing.
	F. Steel Pipe: ASTM A53/A53M, Standard Weight (Schedule 40) unless otherwise indicated.
	G. Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.
	1. Size of Channels: As required by manufacturer.
	2. Material: Cold-rolled steel, ASTM A1008/A1008M, thickness as required by manufacturer; hot-dip galvanized after fabrication.

	H. Aluminum Plate and Sheet: ASTM B209 (ASTM B209M), Alloy 6061-T6.
	I. Aluminum Extrusions: ASTM B221 (ASTM B221M), Alloy 6063-T6.
	J. Aluminum Castings: ASTM B26/B26M, Alloy 443.0-F.
	K. Abrasion Resistant Steel Plates:  AR500 and AR550 series. Quenched, tempered, through-hardened, abrasion-resistant grade of steel plate. Specialized plate designed for severe impact and abrasion applications. Typical Brinell Hardness range 470-530.

	2.3 FASTENERS
	A. General: Unless otherwise indicated, provide Type 304 stainless steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B633 or ASTM F1941/F1941M, Class Fe/Zn 5, at exterior walls. Select fasteners for type, grad...
	1. Provide stainless steel fasteners for fastening aluminum stainless steel or nickel silver.
	2. Provide bronze fasteners for fastening bronze.

	B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A307, Grade A (ASTM F568M, Property Class 4.6); with hex nuts, ASTM A563 (ASTM A563M); and, where indicated, flat washers.
	C. Stainless Steel Bolts and Nuts: Regular hexagon-head annealed stainless steel bolts, ASTM F593 (ASTM F738M); with hex nuts, ASTM F594 (ASTM F836M); and, where indicated, flat washers; Alloy Group 1 (A1).
	D. Anchor Bolts: ASTM F1554, Grade 36, of dimensions indicated; with nuts, ASTM A563 (ASTM A563M); and, where indicated, flat washers.
	1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated to be galvanized.

	E. Anchors, General: Capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing in accordance with ASTM E488/E4...
	F. Cast-in-Place Anchors in Concrete: Either threaded or wedge type unless otherwise indicated; galvanized ferrous castings, either ASTM A47/A47M malleable iron or ASTM A27/A27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip galv...
	G. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.
	1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 (A1) stainless steel bolts, ASTM F593 (ASTM F738M), and nuts, ASTM F594 (ASTM F836M).


	2.4 FABRICATION, GENERAL
	A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as necessary for shipping and handling limitations. Use connections that maintain structural value of joined pieces. Clearly mark units for reassembly ...
	B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows after finishing and contour of welded surface matches that of adjacent surface.

	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated. Locate joints where...
	G. Fabricate seams and other connections that are exposed to weather in a manner to exclude water. Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	J. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a minimum 6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 inches...

	2.5 MODULAR BULLET BACKSTOP AND CONTAINMENT TRAP
	A. Basis of Design Manufacturer:
	1. Action Target; 3411 South Mountain Parkway, Provo, UT 84606; Tel: 801-705-9149; www.actiontarget.com ; Contact:  Chris Hart, chrish@actiontarget.com .
	2. Product:  Total Containment Trap (TCT).
	3. Or approved equal.

	B. The bullet trap and containment system shall be a self-supporting, self-contained bullet backstop and containment unit of steel plate construction for heavy use on outdoor high-volume ranges.
	C. The trap plate layout shall employ a sloping funnel design with 4 top and 4 bottom impact plates constructed of 3/8 or 1/2-inch thick steel with a mill certification of AR500.
	D. The bullet trap and containment system shall be fully modular such that it may be assembled on-site or disassembled and moved.
	1. Assembly shall not require “permanent” connection means such as welding, riveting, etc.
	2. All modular components shall be completely prefabricated for simple assembly on site and shall not require cutting of materials or other sizing operations.
	3. All modular components shall be small enough to be carried through a standard 36”-wide doorway.

	E. Trap structural steel components shall be hot dip galvanized. No galvanizing is permitted on AR500 and AR550 series steel plates.
	F. No trap plates shall be subjected to flame cutting (oxygen fuel cutting, such as acetylene, propane or MAPP gas, etc.). All ballistic plate cutting must be done on computer-controlled plasma equipment.
	G. No welding shall be permitted on impact plates.
	H. No impact plate may be constructed of permeable or flammable materials such as rubber, wood, plastics, etc.
	I. All primary impact plates shall be arranged such that a bullet fired straight into the trap shall impact the plate at an angle of no greater than 16 degrees.
	J. Vertical joints that connect modular components shall not be located at or near the front edge of the trap and shall occupy no more than 6% of the total aperture height of the trap.
	K. All surfaces facing shooters shall be constructed of steel with a mill certification of AR500.
	L. Trap aperture shall not contain any intermediate vertical supports from which the bullets could ricochet when fired into the chamber from adjacent lanes (cross lane shooting.
	M. Joints shall have no exposed bolt heads.
	N. Trap shall require no prior construction or site preparation other than a flat concrete pad with a prepared trench.
	O. The trap shall be capable of being fully self-supported with an appropriate concrete pad.
	P. Deflectors shall be installed on all blunt or joined surfaces and facing the firing line in order to deflect the bullet into the trap and reduce the possibility of ricochet.
	Q. Trap design shall allow the leading edge of the trap side plates to be situated within a wall trench to reduce the possibility of ricochet.
	1. For ranges without a wall trench, a wall deflector with an additional, easy-to-replace consumable wall deflector shall be installed uprange of the side plates to protect them from damage.

	R. The trap shall include a rib crimp style steel roof situated no more than 4” above the trap support structure and covering the entire area occupied by the trap with at least 1 ft. on each side of the trap and 3 ft. on the rear of the trap.
	1. The roof shall be watertight, protecting the trap and service area from precipitation.
	2. Provide 2-coat 70% PVDF fluoropolymer coating on all sides of steel roofing panels.



	FIGURE 2: 4X4 TRAP PLATE LAYOUT
	S. The material of the chamber impact plates shall be mill certified AR500 steel with a minimum thickness of 3/8-inch.
	T. The material of the chamber’s mouth shall be mill certified AR550 steel with a minimum thickness of 1/2”.
	U. The material of the front chamber shell shall be mill certified AR500 steel.
	V. The material of the rear chamber shell shall be mill certified AR550 steel.
	W. The chamber shall be sealed with high-grade, closed-cell Neo/EPDM polymeric blend gaskets or high flexibility vulcanizing RTV adhesive gasket material in order to maintain negative pressure.
	1. No industrial grade, porous, or non-sealing materials (e.g. expanding spray foam) shall be used.

	X. Chambers may easily be disassembled for inspection and/or replacement of individual components to maintain range integrity.
	Y. Exterior chamber surfaces shall be galvanized and coated in paint that is resistant to high impact strikes.
	1. Paint shall sustain 60,000 rounds per chamber with no chipping.
	2. Chamber shall be blasted and prepared to be in compliance with painting specification SP 6.

	Z. Deceleration chamber shall consist of multiple bent or multiple individual surfaces at angles that decelerate and break down the bullet.
	AA. Deceleration chambers shall have an unobstructed open mouth design.
	1. Deceleration chambers shall not contain any vertical impact surfaces from which the bullets could ricochet when fired into the chamber from adjacent lanes (cross lane shooting.

	2.6 TRAP PERFORMANCE REQUIREMENTS
	A. Trap shall utilize steel impact plates to direct the bullet into an enclosed, sealed, and fully shielded chamber that safely captures the bullet and removes its velocity.
	B. Deceleration shall occur in free air and not in any other medium such as rubber, water, etc. Trap shall not require the use of or introduce any chemical media such as oils, anti-freezes, chlorine, etc.
	1. Trap shall not introduce any substance that is EPA regulated, e.g. ethylene glycol and antifreeze.
	2. Trap shall not introduce any substance that might act as a solvent for spent bullets or their by-products, e.g. water, which can be a solvent for some frangible materials.

	C. The inside of the chamber shall be readily accessible for inspection without requiring removal of any kind of internal deceleration medium such as rubber, sand, or water, etc.
	D. Bullet components that have lost their momentum shall be directed into a series of D.O.T. approved containers (BCS Basic 3 systems, or approved equal).
	1. Removal of contained lead shall not require any process such as scooping, pouring, shoveling, sifting, etc. that would disturb the settled state of the lead and lead particulates.
	2. Containers for BCS Basic 3 systems shall be located directly beneath the deceleration chambers.
	3. Containers for BCS Basic 3 systems shall be removable for recycling without requiring tools for this purpose

	E. Trap impact surfaces shall be UL 752 compliant and carry ATI Class 2 rating.
	1. Trap impact surfaces shall carry an ATI Class 2 rating when fired into at a point blank range from the front aperture. See Tables 1 and 2 below for included calibers in this rating*.

	F. Trap shall be able to capture a .50 BMG round when shot from 25 yards or farther from the mouth**.


	TABLE 1: ATI CLASS 1 AND 2 BALLISTIC RATING PARAMETERS
	2.7 “RUNNING MAN” TARGET SYSTEM
	A. Basis of Design Manufacturer:
	1. Action Target; 3411 South Mountain Parkway, Provo, UT 84606; Tel: 801-705-9149; www.actiontarget.com ; Contact:  Chris Hart, chrish@actiontarget.com .
	2. Or approved equal.

	B. Basis of Design Product: “DRM Pro” by Action Target, or approved equal.
	C. Runner system shall consist of two trolleys operating on parallel tracks.
	1. Trolleys shall:
	a. Accept wooden 1 in. x 2 in. target holders.
	b. Be adjustable for target widths ranging from 12 in. to 24 in.


	D. Speed of runner shall be controlled electronically.
	1. Speed of runner shall not be adjusted manually with knobs or switches.

	E. Runner shall use electronic braking to stop.
	1. Runner shall not require mechanical braking.

	F. Runner shall be able to operate without limit switches.
	G. Trolley shall not make contact with the bumpers except during calibration runs.
	H. Runner shall be able to operate in winds up to 30 mph.
	I. Runner shall use a computerized control system.
	1. The computerized control system shall be capable of:
	a. Automatic track length detection.
	b. Automatic trolley drift compensation.
	c. Programmable trolley speeds up to 20 fps.
	1) 10 fps requires a minimum of 21 ft. of track.
	2) 15 fps requires a minimum of 30 ft. of track.
	3) 20 fps requires a minimum of 48 ft. of track.

	d. Accelerating up to 0.5 g.
	e. Accelerating the carrier to 10 fps within 5 ft. of track.
	f. Changing trolley direction and speed while moving.
	g. Position control within 6 in.
	h. Intelligent error reporting.
	1) Cable slip detection.
	2) Drive errors.
	3) Proximity sensor errors.
	4) Wiring errors.

	i. Status monitoring.
	1) Calibration.
	2) System ready.
	3) Trolley position.

	j. Data logging.
	k. In-field programming for feature add-ons and bug fixes.
	l. Capturing odometer data for maintenance scheduling and general use.
	m. Real-time speedometer for validation of speeds for consistent training.


	J. Runner system shall have a motor section.
	1. Motor section shall have:
	a. 3 phase induction motors for reliable and powerful trolley movement.
	b. High precision sealed encoders for accurate and reliable control.
	c. Hardened tool-steel pulleys for long life and abrasion resistance.
	d. Urethane bumpers for trolley calibration and protection of motors and sensors.


	K. Runner system shall have an idler section.
	1. Idler Section shall consist of:
	a. Steel idler pulleys on bronze bushings for smooth operation.
	b. Urethane bumpers for trolley calibration.


	L. Runner system shall have two parallel lengths of track separated by spacers.
	1. Track shall be:
	a. Available in 3 ft. increments from 15 ft. to 201 ft.
	b. Modular so that individual damaged sections may be replaced or repaired.
	c. Fabricated from pre-galvanized material for corrosion resistance.

	2. Track spacers, brackets, supports, and cable guides shall be zinc plated for corrosion resistance.

	M. Runner system shall have two (2) trolleys to carry targets.
	1. Trolleys shall:
	a. Consist of powder coated and zinc coated components for corrosion resistance.
	b. Utilize a ratcheting mechanism for quick cable adjustments and to take up slack as cable stretches.
	c. Have tension indicators to allow for consistent and precise tensioning.
	d. Be easily serviceable with the use of standard hand tools.


	N. Runner system shall have a downrange control panel.
	1. Downrange control panel shall:
	a. Operate on a 208-240 volt single phase 20 amp service.
	b. Be UL Listed.
	c. Have pre-terminated connectors for quick installation and servicing.
	d. Receive commands via Ethernet.


	O. Runner system shall use proximity sensors to reset trolley position and compensate for any drift.
	P. Runner system shall require no more than 2 ft. 2 in. in addition to the nominal track length for installation space.
	Q. Maximum trolley movement shall be the nominal length of the track minus the length of both buffers and an additional 3 ft. 2 in., i.e. Nominal track length - (buffer length + buffer length + 3 ft. 2 in.).
	1. 1 ft. buffer shall be required for nominal track lengths from 15 ft. to 29 ft.
	2. 2 ft. buffer shall be required for nominal track lengths from 30 ft. to 101 ft.
	3. 4 ft. buffer shall be required for nominal track lengths from 102 ft. to 201 ft.

	R. Runner system shall use 1/8 in. x 7 in. x 19 in. galvanized steel cable for trolley movement, which can be installed and tensioned using standard hand tools.
	S. All electronics shall be a minimum of IP54 rated for either indoor or outdoor use without modification.
	T. Wiring shall be protected by metal-lined wide-temperature flexible conduit.
	U. Mounting:  Inverted mounting from channel strut.
	V. Provide the following Control Systems:
	1. Standalone Wireless Controls
	a. Web-based graphical user interface for use with network-connected smartphones, tablets, and computers.
	b. Independent trolley control.
	c. 3 speed controls (reprogrammable).
	d. Dynamic positioning (click and drag).
	e. Real-time speed, position, and status feedback.
	f. Delay function for standalone training.
	g. Continuous mode function.
	h. Status, settings, and configurations.
	i. Error reports.
	j. System reset function.
	k. Built-in user manual.

	2. Master Control
	a. Compatible with all Master Control functions and features.
	b. Requires server panel with Communications Bridge. Provide server panel as part of this contract.
	c. Includes standalone wireless controls.

	3. Smart Range
	a. Compatible with all Smart Range functions and features.
	b. Requires server panel with Communications Bridge. Provide server panel as part of this contract.
	c. Includes standalone wireless controls.



	2.8 ACTUATED TARGET MOUNT AND TURNING SYSTEM
	A. Basis of Design Manufacturer:
	1. Action Target; 3411 South Mountain Parkway, Provo, UT 84606; Tel: 801-705-9149; www.actiontarget.com ; Contact:  Chris Hart, chrish@actiontarget.com .
	2. Or approved equal.

	B. Basis of Design Product: “Power 90” by Action Target, or approved equal.
	C. The actuator shall hold a cardboard target, or a plastic target, or a foam backer.
	D. Actuator shall have two positions: face and edge.
	E. Actuator shall be capable of turning a complete 90 degrees.
	1. Turning speeds in both directions shall be field adjustable with a screwdriver and wrench.

	F. Actuators shall be capable of independent or synchronized operation.
	G. The actuator shall be outdoor rated down to 0 degrees Fahrenheit (-17.8 degrees Celsius) and shall function in rain and wind.
	H. When actuating (e.g. turning target from face to edge), actuator airflow shall be no more than 4.9 cubic inches (80 milliliters) per actuation or .47 cubic feet (13.4 liters) per minute for typical usage.
	I. Air pressure shall be no more than 40 psi minimum and 80 psi maximum.
	J. Air supply shall be dry and filtered to ensure low temperature performance and long valve life.
	K. All air connections shall be flexible air tubing with quick-connect, push-in air fittings.
	1. Tools shall not be required to make air connections between actuators.

	L. Power requirements shall be 12V DC 200MA continuous per actuator.
	M. The actuator shall be totally field repairable such that a complete field rebuild operation may be accomplished using standard hand tools, such as a socket wrench, screwdriver, and span-ring pliers.
	1. The actuator shall not require the use of power tools such as impact wrenches (both air and electric) and electric drills.

	N. Actuators shall be controlled by a Smart Range computer or a Smart Range wireless tablet.
	1. The actuator shall connect to a computer to allow multiple units to operate in a pre-programmed scenario.

	O. Actuator body shall be constructed of solid steel plate with a “hot dip” galvanized coating for long-term exposure to harsh weather conditions.
	P. All inner parts (hoses, piston, valves and access ports) shall be covered by a removable “zinc-electroplated” steel housing to protect all components from harsh weather conditions.
	Q. The mechanism shall be protected from splatter at all angles and shall inherently protect tubing and control wires running inside. Actuator shall provide standard ¾” conduit interface from the bottom or rear of unit.
	R. Actuator shall not utilize ball bearings or any ferrous bearing surfaces in any part of its mechanism. Rather, any bearings shall employ permanently lubricated thrust surfaces able to accommodate reliable operation under a variety of loads and radi...
	S. Pistons shall be linear for a low-cost, simple, and reliable operation.
	T. Valves shall be easily accessible for field maintenance and repair.
	U. Actuator shall be completely self-standing and self-contained.
	V. Mounting:  Ground-mount behind a protective knee-wall.
	W. Operation shall include:
	1. A push-button controlled wireless interface with the ability to run pre-programmed scenarios.
	2. A mechanical toggle switch.


	2.9 BALLISTIC KNEE WALL, or , COMPOSITE BALLISTIC CONTAINMENT PANEL
	A. Basis of Design Manufacturer:
	1. Action Target; 3411 South Mountain Parkway, Provo, UT 84606; Tel: 801-705-9149; www.actiontarget.com ; Contact:  Chris Hart, chrish@actiontarget.com .
	2. Or approved equal.

	B. Assembly:  Comprised of a self-supporting vertical Rear Panel of 3/8 inch (9.6MM) AR-500 panel with 3/4-inch pressure-treated plywood supported by vertical steel members (galvanized) with a void between the AR-500 steel rear panel and plywood cover...
	C. The Ballistic Knee Wall shall be rated for all standard pistol rounds, 5.56 X 45 rounds, and 7.62 X 51 rounds without damage.
	D. The Ballistic Knee Wall rubber and plywood cover panels shall be easily replaceable,  such that replacement can be accomplished using standard hand tools, such as a socket wrench, screw gun and screwdriver, and not require the use of power tools, s...
	E. The Ballistic Knee Wall shall be resistant to degradation by sunlight or indoor light.
	F. Color: Black.
	1. Allow for custom paint color – matching color ‘P4’ on Exterior Finish Schedule on Drawings, at the request of the City via submittal review and response.

	G. The Ballistic Knee Wall rubber and plywood panels shall be fastened to the underlying support structure with standard galvanized coated “grabber screws”.
	H. Paint lane numbers on face of Ballistic Knee Wall, centered vertically, using stencil for sharp outlines and no less than 12-inches in height with minimum 1-inch stroke.
	1. Color:  White.


	2.10 STATIC TARGET MOUNT
	A. Materials:  Solid steel bar in suspended configuration from top of trap aperture, with “jaw-style” clamp to retain target.
	1. Jaw-style clamp:  Corrosion resistant metal composition, hinged, protected with AR500 plate.
	2. Example:


	2.11 GENERAL  FINISH REQUIREMENTS
	A. Finish metal fabrications after assembly.
	B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.

	2.12 STEEL  AND IRON FINISHES
	A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A153/A153M for steel and iron hardware and with ASTM A123/A123M for other steel and iron products.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Install each fabrication and assembly per manufacturer’s written instructions.
	B. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction. Provide threaded fasteners for use with concrete inserts and through bolts.
	C. Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with grout, concrete, masonry, wood, or dissimilar metals with the following:
	1. Cast Aluminum: Heavy coat of bituminous paint.
	2. Extruded Aluminum: Two coats of clear lacquer.


	3.2 INSTALLATION OF MISCELLANEOUS FRAMING AND SUPPORTS
	A. General: Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	B. Anchor steel supports on solid concrete. Secure supports with anchor bolts embedded in concrete.

	3.3 REPAIRS
	A. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A780/A780M.
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