CITY OF OLATHE, KANSAS
INFRASTRUCTURE MANAGEMENT DIVISION
NOTICE TO BIDDERS

Sealed bids will be received online at www.publicpurchase.com, until 10:00 a.m. local time, on
Thursday, May 9, 2013 for the construction of Robinson Storage Facility, Project No 6-C-002-12 .

At said time and place, and promptly thereafter, all bids that have been duly received will be publicly
opened and read aloud.

The work consists of the following: The construction of a new 6,460sf storage structure with
associated site work. The structure contains 6,460sf on the ground level and has a 1,665sf mezzanine
located within it. The structure is a pre-manufactured metal building. The use for the building is
general storage, a small office, and a reuse operation.

Bid documents including drawings and specifications are on file at the office of Public Works,
Planning and Environmental Services of Olathe, Kansas, and are open for public inspections. Bid
documents and drawings may be downloaded free of charge from www.publicpurchase.com.

A satisfactory bid bond executed by the bidder or an acceptable surety, in an amount equal to five
percent (5%) of the total bid for work shall be submitted with each proposal. A scanned copy of the
bid bond must be included with the online bid submittals, and the original bid bond submitted to the
City at said time and date above.

The successful bidder will be required to furnish and pay satisfactory performance and payment bond
or bonds.

The City of Olathe, Kansas, reserves the right to reject any or all bids or to waive any informality in the
bidding.

Bids may be held by the City of Olathe, Kansas, for a period not to exceed sixty (60) days from the date
of the opening of bids for the purpose of reviewing the bids and investigating the qualifications of
bidders, prior to awarding the contract.

Effective April 24, 2000, all bidders shall submit in writing to the Director of Human Relations an
affirmative action program. No contract will be awarded to any company that has not been issued a
Certification of Compliance by the Olathe Human Relations Commission within the past twelve
months. A copy of the required form is included in the contract documents. Questions concerning the
forms and information required to complete the form should be directed to the City of Olathe Equal
Opportunity Office at (913) 971-6694.

City of Olathe, Kansas

BY Donald T. Howell
City Clerk
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ROBINSON STORAGE FACILITY 11-115
CITY OF OLATHE, KANSAS

SECTION 000105 CERTIFICATIONS PAGE

I hereby certify that this specification was prepared by me or under my direct supervision
and that I am a duly Licensed Architect under the laws of the State of Kansas.
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Acrchitect: Brian S. Foxworthy License No. 4626
I hereby certify that this specification was prepared by me or under my direct supervision
and that | am a duly Licensed Professional Engineer under the laws of the State of Kansas.
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Civil: Brian S. Hill License No. 19383

I hereby certify that this specification was prepared by me or under my direct supervision
and that I am a duly Licensed Professional Engineer under the laws of the State of Kansas.

Structural: Kimberly E. Jones License No. 16034

CERTIFICATIONS PAGE 000105 -1



ROBINSON STORAGE FACILITY
CITY OF OLATHE, KANSAS

11-115
I hereby certify that this specification was prepared by me or under my direct supervision and that | am a
duly Licensed Professional Engineer under the laws of the State of Kansas

Electrical: Michael R. Unger License No. 16066

| hereby certify that this specification was prepared by me or under my direct supervision and that
I am a duly Licensed Professional Engineer under the laws of the State of Kansas
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Mechanical/Plumbing: Edward J Kucirek
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License No. 9321

END OF SECTION 000105
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INSTRUCTIONS TO BIDDERS

1. DEFINED TERMS

Terms used in these Instructions to Bidders which are defined in the Standard General
Conditions of the Construction Contract, NSPE-ACEC Document 1910-8, CSI 56465 (1983
editions) have the meanings assigned to them in the General Conditions. The term "Successful
Bidder" means the lowest qualified, responsible BIDDER to whom OWNER (on the basis of
OWNER'S evaluation as hereinafter provided) makes an award.

2. COPIES OF BIDDING DOCUMENTS

A. Complete sets of the Bidding Documents in the number and for the deposit sum, if any,
stated in the Advertisement or Invitation may be obtained from ENGINEER via
www.publicpurchase.com.

B. Complete sets of Bidding Documents shall be used in preparing bids; neither OWNER nor
ENGINEER assumes any responsibility for errors or misinterpretations resulting from the
use of incomplete sets of Bidding Documents.

C. OWNER and ENGINEER in making copies of Bidding Documents available on the above
terms do so only for the purpose of obtaining bids on the work and do not confer a license
or grant for any other use.

3. QUALIFICATIONS OF BIDDERS

A. Contractor to provide a Certificate of Good Standing from the Kansas Secretary of State
prior to the project award. A scanned copy of the certificate must be included with the
online bid submitted at www.publicpurchase.com.

B. To demonstrate qualifications to perform the work, each BIDDER must be prepared to
submit, within five (5) days of OWNER's request, a notarized "Statement of Bidder's
Qualifications.” A form for this purpose is included in this document. All information
requested on the form must be provided. Each bid must contain evidence of BIDDER's
qualification to do business in the state where the project is located or covenant to obtain
such qualification prior to award of the contract.

4.  EXAMINATION OF CONTRACT DOCUMENTS AND SITE

A. Before submitting a bid, each BIDDER must (a) examine the Contract Documents
thoroughly, (b) visit the site to familiarize himself with local conditions that may in any
manner affect cost, progress or performance of the work, (c) familiarize himself with
federal, state and local laws, ordinances, rules and regulations that may in any manner
affect cost, progress or performance of the work; and (d) study and carefully correlate
BIDDER'S observations with the Contract Documents.

B. Reference may be made in the Supplementary Conditions for the identification of those
reports of investigations and tests of subsurface and latent physical conditions at the site or
otherwise affecting cost, progress, or performance of the work which have been relied
upon by the ENGINEER used in preparing the drawings and specifications. OWNER will
make copies of such reports available to any BIDDER requesting them. These reports are
not guaranteed as to accuracy or completeness, nor are they part of the Contract
Documents. Before submitting his bid each BIDDER will, at his own expense, make such
additional investigations and tests as the BIDDER may deem necessary to determine his

Revised March 2011 ITB-1 City of Olathe



bid for performance of the work in accordance with the time, price and other terms and
conditions of the Contract Documents.

C. On request, OWNER will provide each BIDDER access to the site to conduct such
investigations and tests as each BIDDER deems necessary for submission of his bid.

D. The lands upon which the work is to be performed, rights-of-way for access thereto and
other lands designated for use by CONTRACTOR in performing the work are identified in
the Supplementary Conditions, General Requirements, or drawings.

E.  The submission of a bid will constitute an incontrovertible representation by the BIDDER
that he has complied with every requirement of this Article 4 and that the Contract
Documents are sufficient in scope and detail to indicate and convey understanding of all
terms and conditions for performance of the work.

S. INTERPRETATIONS

All questions about the meaning or intent of the Contract Documents shall be submitted to the
ENGINEER in writing. Replies will be issued by addenda emailed to all parties recorded by
ENGINEER as having received the bidding documents. Questions received less than ten (10)
days prior to the date for opening of bids will not be answered. Only questions answered by
formal written addenda will be binding. Oral and other interpretations or clarifications will be
without legal effect.

6. BID SECURITY

A. Bid Security shall be made payable to OWNER in an amount of five percent (5%) of the
BIDDER'S maximum bid price and in the form of a Bid Bond (on form attached, if a form
is prescribed) issued by a Surety meeting the requirements of paragraph 5.1 of the General
Conditions.

B. The Bid Security of the successful BIDDER will be retained until such BIDDER has
executed the agreement and furnished the required Contract Security, whereupon it will be
returned; if the successful BIDDER fails to execute and deliver the agreement and furnish
the required Contract Security within ten (10) days of the Notice of Award, OWNER may
annul the Notice of Award and the Bid Security of that BIDDER will be forfeited. The
Bid Security of any BIDDER whom OWNER believes to have a reasonable chance of
receiving the award may be retained by OWNER until the earlier of the seventh day after
the "effective date of the agreement” (which term is defined in the General Conditions) by
OWNER to CONTRACTOR and the required Contract Security is furnished on the sixty-
first (61) day after the bid opening. Bid Security of other BIDDERS will be returned
within sixty (60) days of the bid opening.

C. A scanned copy of the BID BOND must be included with the online bid submitted at
www.publicpurchase.com. The original copy of the BID BOND form must be submitted to
the ENGINEER within 48 hours of bid opening. Failure to submit original copy of the bid
bond will result in rejection of bid and OWNER’s selection of the next low qualified
bidder.

7.  CONTRACT TIME

The number of days within which, or the date by which, the work is to be completed (the
contract time) is set forth in the Bid Form and will be included in the Agreement.

Revised March 2011 ITB-2 City of Olathe



10.

LIQUIDATED DAMAGES

Provisions for liquidated damages, if any, are set forth in the Agreement.

SUBSTITUTE MATERIAL AND EQUIPMENT

The contract, if awarded, will be on the basis of material and equipment described in the
drawings or specified in the specifications without consideration of possible substitute or "or-
equal” items. Whenever it is indicated in the drawings or specified in the specifications that a
substitute or "or-equal™ item of material or equipment may be furnished or used by
CONTRACTOR if acceptable to ENGINEER, application for such acceptance will not be
considered by ENGINEER until after the "effective date of the agreement.” The procedure for
submittal of any such application by CONTRACTOR and consideration by ENGINEER is set
forth in paragraphs 6.7.1, 6.7.2 and 6.7.3 of the General Conditions--conditions which may be
supplemented in the Supplementary Conditions.

SUBCONTRACTORS, ETC.

A

If the Supplementary Conditions require the identity-identities of certain
SUBCONTRACTORS and other persons and organizations to be submitted to OWNER in
advance of the Notice of Award, the apparent Successful BIDDER, and any other
BIDDER so requested, will within thirty (30) days after the day of the bid opening submit
to OWNER a list of all SUBCONTRACTORS and other persons and organizations
(including those who are to furnish the principal items of material and equipment)
proposed for those portions of the work as to which such identification is so required.
Such list shall be accompanied by an experience statement with pertinent information as to
similar projects and other evidence of qualification for each such SUBCONTRACTOR,
person and organization if requested by OWNER. If OWNER or ENGINEER, after due
investigation-investigations,  has  reasonable  objection to any  proposed
SUBCONTRACTOR, other person or organization, either may before giving the Notice of
Award request the apparent Successful BIDDER to submit an acceptable substitute without
an increase in bid price. If the apparent Successful BIDDER declines to make any such
substitution, the contract shall not be awarded to such BIDDER, but his declining to make
any such substitution will not constitute grounds for sacrificing his Bid Security. Any
SUBCONTRACTOR, other person or organization so listed and to whom OWNER or
ENGINEER does not make written objection prior to the giving of the Notice of Award
will be deemed acceptable to OWNER and ENGINEER.

In contracts where the contract price is on the basis of cost-of-the-work plus a fee, the
apparent Successful BIDDER, prior to the Notice of Award, shall identify in writing to
OWNER those portions of the work that such BIDDER proposes to subcontract and after
the Notice of Award may only subcontract other portions of the work with OWNER'S
written consent.

No CONTRACTOR shall be required to employ any SUBCONTRACTOR, other person,
or organization against whom he has reasonable objection.

As provided in Article 6 of the General Conditions, the CONTRACTOR may utilize the
services of SUBCONTRACTORS on those parts of the Work which, under normal
contracting practices, are performed by SUBCONTRACTORS; provided, however that the
CONTRACTOR shall not award subcontracts which total more than (70%) of the total
Contract Price based upon the unit prices within the Bid submitted to the OWNER by the
CONTRACTOR.

Revised March 2011 ITB-3 City of Olathe



11.

12.

13.

14.

15.

16.

BID FORM

The bid form attached hereto is for reference only; bidders must download and complete the
required bid form and enter line item unit amounts online at www.publicpurchase.com.

SUBMISSION OF BIDS

Bids shall be submitted at the time and place indicated in the Invitation to Bid, only bids
submitted electronically at www.publicpurchase.com will be considered.

MODIFICATION AND WITHDRAWAL OF BIDS

A. Bids may be modified or withdrawn online at any time up to the time and date of bid
opening listed on the Notice to Bidders.

B. If, within twenty-four (24) hours after bids are opened, any BIDDER files a duly signed
written notice with OWNER and promptly thereafter demonstrates to the reasonable
satisfaction of OWNER that there was a material and substantial mistake in the preparation
of his bid, that BIDDER may withdraw his bid and the Bid Security will be returned.
Thereafter, that BIDDER will be disqualified from further bidding on the work.

OPENING OF BIDS

Bids will be opened (publicly).

A.  When bids are opened publicly they will be read aloud, and an abstract of the amounts of
the base bids and major alternates (if any) will be made available after the opening of bids.

B. When bids are opened privately, an abstract of the same information will be made
available to BIDDERS within seven (7) days after the date of bid opening upon receipt of a
written request to the OWNER by the CONTRACTOR.

BIDS TO REMAIN OPEN

All bids shall remain open for sixty (60) days after the date of the bid opening, but OWNER
may, in his sole discretion, release any bid and return the Bid Security prior to that date.

AWARD OF CONTRACT

A. OWNER reserves the right to reject any and all bids, to waive any and all informalities and
to negotiate contract terms with the Successful BIDDER, and the right to disregard all
nonconforming, non-responsive or conditional bids. Discrepancies between words and
figures will be resolved in favor of words. Discrepancies between the indicated sum of any
column of figures and the correct sum thereof will be resolved in favor of the correct sum.

B. Inevaluating bids, OWNER shall consider the qualifications of the BIDDERS, whether or
not the bids comply with the prescribed requirements, and alternates and unit prices if
requested in the bid forms. It is OWNER'S intent to accept alternates (if any are accepted)
in the order in which they are listed in the bid form but OWNER may accept them in any
order or combination.

Revised March 2011 ITB-4 City of Olathe


http://www.publicpurchase.com/
http://www.publicpurchase.com/

17.

18.

19.

20.

C. OWNER may consider the qualifications and experience of SUBCONTRACTORS and
other persons and organizations (including those who are to furnish the principal items of
material or equipment) proposed for those portions of the work as to which the identity of
SUBCONTRACTORS and other persons and organizations must be submitted as provided
in the Supplementary Conditions.  Operating costs, maintenance considerations,
performance data and guarantees of materials and equipment may also be considered by
OWNER.

D. OWNER may conduct such investigations as he deems necessary to assist in the evaluation
of any bid and to establish the responsibility, qualifications and financial ability of the
BIDDERS, proposed SUBCONTRACTORS and other persons and organizations to do the
work in accordance with the Contract Documents to OWNER'S satisfaction within the
prescribed time.

E. OWNER reserves the right to reject the bid of any BIDDER who does not pass any such
evaluation to OWNER'S satisfaction.

F. If the contract is to be awarded it will be awarded to the lowest BIDDER whose evaluation
by OWNER indicates to OWNER that the award will be in the best interests of the project.

G. If the contract is to be awarded, OWNER will give the Successful BIDDER a Notice of
Award within sixty (60) days after the day of the bid opening.

PERFORMANCE AND OTHER BONDS

Paragraph 5.1 of the General Conditions and the Supplementary Conditions set forth OWNER'S
requirements as to performance and other bonds. When the Successful BIDDER delivers the
executed agreement to OWNER it shall be accompanied by the required Contract Security.

SIGNING OF AGREEMENT

When OWNER gives a Notice of Award to the Successful BIDDER, it will be accompanied by
at least three (3) unsigned counterparts of the agreement and all other Contract Documents.
Within ten (10) days thereafter CONTRACTOR shall sign and deliver at least three (3)
counterparts of the agreement to OWNER with all other Contract Documents attached. Within
ten (10) days thereafter OWNER will deliver all fully signed counterparts to CONTRACTOR.
ENGINEER will identify those portions of the Contract Documents not fully signed by OWNER
and CONTRACTOR and such identification shall be binding on all parties.

SPECIAL LEGAL REQUIREMENTS

The contract awardee, if not a resident of Kansas, shall appoint a Process Agent as provided by
the form in these documents. Refer to the Supplementary Conditions for further instructions.

NON-RESIDENT CONTRACTORS

A. If the Successful BIDDER is a corporation organized outside the state of Kansas, it will be
necessary to apply to the Secretary of State for authority to engage in business in this state
as a foreign corporation (see K.S.A. 17-7301 et. seg.).
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21.

22,

B.  All non-resident CONTRACTORS and SUBCONTRACTORS, as defined in K.S.A. 79-
1008, desiring to engage in the business of construction in who have not registered this
contract with the Director of Revenue for the state of Kansas, post a good and valid surety
bond in the sum of $1,000.00 and conditioned that all taxes, including contributions due
under the employment security law, which may accrue to the state of Kansas and all taxes,
including contributions due under the employment security law, which may accrue to the
state of Kansas, and all taxes which may accrue to the political subdivisions thereof on
such Contract shall be paid (see K.S.A. 79-1009 et. seg.).

EQUAL EMPLOYMENT OPPORTUNITY

Attention of BIDDERS is particularly called to the requirements for assuring that employees and
applicants for employment are not discriminated against in the performance of any work done
under the contract because of race, religion, color, sex, physical handicap unrelated to such
person's ability to engage in the particular work, or national origin or ancestry.

TAX EXEMPTION

All applicable taxes, sales, consumer, use and other similar taxes, imposed by any taxing
authority, on materials, equipment or supplies to be incorporated in the work, (except for all
waterline work) shall be tax exempt and not included in the Bid.

The low BIDDER shall be required to furnish taxing authorities any necessary information or
reports pertaining thereto, as required.

Pursuant to KSA 79-3606, both services and materials for this project are exempt from the
Kansas Retailers' Sales Tax and the Kansas Compensating Tax. Within fifteen (15) days after
the date of Contract, OWNER will provide a Kansas Sales tax exemption certificate number to
CONTRACTOR. CONTRACTOR and each SUBCONTRACTOR or repairman must furnish
the exemption certificate number to each supplier on Kansas Sales Tax Division Form STD 74.
The exemption certificate number shall be placed on all invoices for material to be incorporated
in the work. All invoices shall be held by CONTRACTOR for 5 years, and shall be subject to
audit by the Director of Taxation. Upon completion of the work, CONTRACTOR shall file with
OWNER on a form provided by the Director of Taxation, a sworn statement that all purchases
made under the exemption certificate were entitled to be exempt from the Kansas Retailers' Sales
Tax and the Kansas Compensating Tax. CONTRACTOR shall assume full responsibility for
proper use of the exemption certificate number and shall pay all legally assessed penalties for
improper use of the certificate number.
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—JL City of Olathe, Kansas
OLATHE Resource Management [_)e!oqrtment
EER A Human Resources Division

The attached information is to be submitted with your bid as a Contracting Company,
Firm or Agency in accordance with the requirements of the Municipal Code of Affirmative
Action/Equal Employment Opportunity and Contract Compliance for the City of Olathe,
Kansas. All questions must be answered and the data given must be clear and

comprehensive. This statement must be notarized. If necessary, questions may be

answered on separate attached sheets. All statements made on this Questionnaire will be

subject to investigation. Misrepresentation of fact will disqualify the bidder. Human

Resources may conduct a periodic on-site review.

Attached to this Questionnaire is an Affirmative Action/Equal Employment

Opportunity Declaration to be signed and returned with this Questionnaire.

Also attached are affidavits of Minority and/or Women’s Business Enterprises or Joint

Ventures with Minority and/or Women’s Business Enterprises if applicable to your business.

Please return this Questionnaire and all necessary attachments to:
Human Resources
100 E. Santa Fe
Olathe, KS 66061

Contact the Human Resources at (913) 971-8790 if you have any questions. By fax:
(913)971-8715.
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City of Olathe, Kansas
Resource Management Department
Human Resources

Questionnaire of Personnel Practices

This information is to be submitted with your bid as a Contracting Company, Firm or Agency in accordance with the
requirements of the Municipal Code of Affirmative Action/Equal Opportunity and Contract Compliance for the City of
Olathe, Kansas. All questions must be answered and the data given must be clear and comprehensive. This statement
must be notarized. If necessary, questions may be answered on separate sheets. All statements made on this
Questionnaire will be subject to investigation. Misrepresentation of fact will disqualify the bidder.

A. Name of Contracting Company, Firm or Agency:

B. Address:
City: State: Zip:
Phone: Fax:

Email: (optional)

C. Type of Company, Firm or Agency:

D. Name of Company, Firm or Agency President:

1. YES/NO Does your Company, Firm or Agency affirm that it will not discriminate against any
employee or applicant for employment because of Race, Religion, Color, Sex, Age,
Disability, National Origin or Ancestry as stated on all contracts with the City of
Olathe, Kansas?

2. YES/NO Is it your Company’s, Firm’s or Agency’s written policy to recruit, hire, train,
upgrade, promote, and discipline persons without regard to Race, Religion, Color,
Sex, Age, Disability, National Origin or ancestry as stated on all contracts with the
City of Olathe, Kansas?

3. YES/NO Has responsibility been assigned to develop procedures which will assure that this
policy is understood and carried out by managerial, administrative, and supervisory
personnel?

4. YES/NO Have all recruitment sources been notified that your Company, Firm or Agency will

consider all qualified applicants without regard to Race, Religion, Color, Sex, Age,
Disability, National Origin or Ancestry?

5. YES/NO Is advertising used in recruiting applicants for employment with your Company, Firm
or Agency?

If the above is yes:

a) Please provide details (Name of newspaper, radio, etc.)
Newspaper
Radio
TV
Other
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CITY OF OLATHE QUESTIONNAIRE ON PERSONNEL PRACTICES (continued)

b) YES/NO Does it specify that qualified applicants will be considered for
employment without regard to Race, Religion, Color, Sex, Age,
Disability, National Origin or Ancestry?

If advertising is NOT used:
How do you recruit applicants for employment?

6. YES/NO Does your Company, Firm or Agency have bargaining agreements with employee
organizations?

NOTES: If yes, list organizations below and answer Question #7:

Local Union Member International Union
7. YES/NO If yes, have such organizations been notified of your Company, Firm or Agency’s
responsibility to comply with the nondiscrimination clause?
8. YES/NO Has your Company, Firm or Agency notified all of its subcontractors of their
obligations to comply with the non-discrimination clause?
9. YES/NO Does your Company, Firm or Agency plan to hire additional employees within the
next year?

a) Approximately how many?

b) YES/NO Are there specific plans for recruitment of minority employees?
10. YES/NO Have notices of Non-Discrimination been posted in conspicuous places?

11. List actions taken which show affirmative action in employment, upgrading, demotion
or transfer, recruitment or recruitment advertising, layoff or termination, rates of pay
or other forms of compensation and selection for training; including apprenticeship,
on-the-job or in-service training. Include future action planned.

NOTE: If you answer yes to any of the below questions, an affidavit must accompany your submission.
12. Is your Company, Firm or Agency:
YES/NO A minority business enterprise?

YES/NO A women’s business enterprise?
YES/NO A minority enterprise joint venture?
YES/NO A women’s enterprise joint venture?
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CITY OF OLATHE QUESTIONNAIRE ON PERSONNEL PRACTICES (continued)

Note: If you answer YES to the question below, (a copy of your Affirmative Action Plan must be
attached.)
If you answer NO to the question below, (the Affirmative Action & Equal Opportunity Declaration
must be attached)
13. YES/NO Does your Company, Firm or Agency have an Affirmative Action Plan?

Date your Affirmative Action Plan became effective with your Company, Firm or
Agency.

Note: If you answer YES to the question below, attach a copy of your most recent EEO Report or any other
Federal Report.
If you answer NO to the question below, please complete the attached “Work Force Report Form”.

14. YES/NO Does your Company, Firm or Agency submit an EEO Report or any other Federal
Report to the Equal Opportunity Commission?

15. Employment figures were obtained from:
___Visual Observation
___Post-Employment Records

___Other (specify)
16. Name and address of your Equal Employment Officer OR designated contact person:
Name:
Address:
City: State: Zip:
Phone: Fax:
Email (optional):
Dated this day of , 20
Firm Name Signature
Print Name
Title
State of }
County of } being first duly sworn, deposes and states he/she is
of and that the answers to the foregoing questions and all statements
contained therein are true and correct.
Subscribed to and sworn to before me, the undersigned, a Notary Public, this day of ,
20 .
SEAL

Notary Public Signature

My Commission Expires
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CITY OF OLATHE QUESTIONNAIRE ON PERSONNEL PRACTICES (continued)
In keeping with our Affirmative Action/Equal Employment Opportunity Program, this Questionnaire will
be reviewed annually.
Human Resources may request your personnel records whenever necessary.
Human Resources may conduct a periodic on-site review.
Contact Human Resources at (913) 971-8790 if you have any questions.
Please return the Questionnaire to:
Human Resources

100 E. Santa Fe
Olathe, KS 66061

Note: Attached to this Questionnaire is an Affirmative Action/Equal Opportunity Declaration to be signed and returned
with this Questionnaire. Also attached are affidavits of Minority and/or Women’s Business Enterprises or Joint
Ventures with Minority and/or Women’s Business Enterprises if applicable to your business.
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—\)Vy AFFIRMATIVE ACTION AND EQUAL EMPLOYMENT
OPPORTUNITY DECLARATION

OLATHE

This is to certify that will adhere to a program of Affirmation in Equal Opportunity
Employment satisfactory to the Local, State, and Federal Laws and Mandates; and that this Company will adhere to
Affirmative Action/Equal Opportunity in all its Employment Procedures including Advertising, Recruiting, Hiring,

Training, Promotions and Upgrading.

This Company will agree to undergo periodic desk audits and on-site reviews to determine the effectiveness of this

Declaration.

Dated this day of , 20

Name of Contracting Company, Firm or Agency:

Address: City:
State: Zip:

By (Authorized Signature):

Signature Print Name

Title
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_ AFFIDAVIT OF MINORITY AND/OR WOMEN’S
OLATHE BUSINESS ENTERPRISE JOINT VENTURE

K ANS AS

State of }

County of }

We, and being
Name of affiant Name of affiant

first duly sworn each for himself and in behalf of his/her respective firm, severally depose and declare:

(1) That is the

Name of affiant Affiant’s title

of , @ minority and/or women’s business
Name of firm

enterprise organized and existing under the laws of the State of ,

with offices located at ,

County of State of ; and

(2) That is the
Name of affiant Affiant’s title

of , & business enterprise organized and

existing under the laws of the State of ,

with offices located at ,

County of State of :

individually are authorized to make this affidavit;

(3) That

Name of minority and/or women’s joint venture

is a minority and/or women’s business enterprise, meaning that said firm is a small business concern as defined by section 3 of the
Small Business Act as amended, 15 U.S.C Sec. 632(a), owned and controlled by socially and economically disadvantaged meaning
that such individuals own at least fifty-one percent (51%) of the stock or other ownership interest in the above mentioned firm and

that the management and daily business operations of said firm are controlled by one or more such individuals;

(A) That the minority and/or women’s business enterprise joint venture is responsible for a clearly defined portion of the
work to be performed pursuant to the joint venture and shares in the ownership, control, management responsibilities,

risks, and profits of the joint venture; and
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AFFIDAVIT OF MINORITY AND/OR WOMEN’S BUSINESS ENTERPRISE JOINT VENTURE (continued)

(B) The affiants will provide pertinent information as requested by the City of Olathe, Kansas to document the foregoing.

Executed on this day of , 20

at , State of

We declare under penalty of perjury that the foregoing declarations are true and accurate.

1)
Signature of affiant Capacity
(2)
Signature of affiant Capacity
On this day of , 20 , before me, both of the above listed affiant’s

known to me to be the persons described in the foregoing Affidavit, did swear to acknowledge that he (she)
executed the same in the capacity therein stated and for the purposes therein contained. In witness thereof, |
hereunto set my hand and official seal.

Subscribed to and sworn to before me, to undersigned, a Notary Public, this day
of , 20 .

SEAL

Notary Public Signature

My Commission Expires .

Page 2 of 2
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_\M AFFIDAVIT OF MINORITY AND/OR WOMEN’S
LATHE BUSINESS ENTERPRISE

K ANGSAS

State of }
County 1

I, , being first sworn, depose and declare:
Name of affiant

(1) That affiant is the of :
Affiant’s title Name of Firm

a business enterprise organized and existing under and by virtue of the laws of the State of

, with principal business offices at ,
Firm state Address of firm

City of , County , State of :

and in whose behalf affiant makes this affidavit.

(2) That the above-named firm is a minority and/or women’s business enterprise, meaning that said firm is a small
business concern, as defined by section 3 of the Small Business Act, as amended, 15 U.S.C Sec. 632(a), owned and
controlled by socially and economically disadvantaged individuals, as defined pursuant to 49 C.F.E. Part 23, sec
23.5, meaning that such individuals own at least fifty-one (51%) of the stock or ownership interest in the above
named firm and that the management and daily business operations of said firm are controlled by one or more such
individuals; and

(3) That affiant will provide pertinent information as requested by the City of Olathe, Kansas, to document the foregoing.

Executed on this day of , 20 :

at , State of

| declare under penalty of perjury that the foregoing declarations are true and accurate, and that | am
authorized on behalf of the above-named firm to make this affidavit.

Signature of affiant Capacity

On this day of , 20, before me, the affiant listed above,
known to me to be the person described in the foregoing Affidavit, did swear to and acknowledge that he
(she) executed the same in the capacity therein stated and for the purposes therein contained.

In witness thereof, | hereunto set my hand and official seal.

Subscribed to and sworn to before me, the undersigned, a Notary Public, this day

of , 20

SEAL

Notary Public Signature

My Commission Expires
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Complete this form only if your Company, Firm or Agency does not submit an EEO Report or any other
Federal Report to the Equal Opportunity Commission

F\)‘L WORK FORCE REPORT FORM

9{(1&21;”; (Occupational Category-use most recent figures)
Other
Total | White Black Hispanic | (specify)

Administrative/Managerial M
F
Professional M
F
Technical M
F
Protective Services M
F
Office/Clerical Services M
F
Skilled Workers M
F
Semi-skilled & Unskilled M
F
Apprentices/Para-Prof. M
F
Seasonal, Temp. & Part Time M
F

Total Male: 0

Total Female: 0

Total Male & Female: 0

Firm or Agency Name
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STATEMENT OF BIDDER'S QUALIFICATIONS

(To be submitted by the Bidder only upon specific request of the City of Olathe).

All questions must be answered and the data given must be clear and comprehensive. This
statement must be notarized. If necessary, questions may be answered on separate attached
sheets. The Bidder may submit any additional information he desires.

1.

SAE

10.

11.

12.

Name of Bidder:

Permanent main office address:

When organized:

If a corporation, where incorporated:

How many years have you been engaged in the contracting business under your
present firm or trade name?

Contracts on hand: (Schedule these, showing amount of each contract and the
appropriate anticipated dates of completion.)

General character of work performed by your company:

Have you ever failed to complete any work awarded to you?
If so, where and why?

Have you ever defaulted on a contract?
If so, where and why?

List the more important projects recently completed by your company, stating the
approximate cost for each, and the month and year completed:

Experience in construction work similar in importance to this project:

List your major equipment available for this contract:
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13. Background and experience of the principal members of your organization,
including the officers.

14. Credit available: $

15. Give bank references:

16.  Will you, upon request, fill out a detailed financial statement and furnish any other
information that may be required by the City of Olathe?

17.  The undersigned hereby authorized and requests any person, firm, or corporation to
furnish any information requested by the City of Olathe in verification of the
recitals comprising this Statement of Bidder's Qualifications.

Dated at this day of :
20 :
By
Title
State of )
)ss
County of )

being duly sworn, deposes
and says that he is of

and that the answers to the
foregoing questions and all statements therein contained are true and correct.

Subscribed and sworn to me before this day of :
20 :

Notary Public
My commission expires , 20
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BID BOND

KNOW ALL MEN BY THESE PRESENTS, that we the undersigned

as PRINCIPAL, and

as SURETY, are held and firmly bound unto the City of Olathe, Kansas, herein after called
the City of Olathe, in the penal sum of
$ ), lawful money of the United States, for the payment of which sum well
and truly to be made, we bind ourselves, our heirs, executors, successors, and assigns,
jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the Principal
has submitted the accompanying bid, dated ,20 :
for :

NOW, THEREFORE, if the Principal shall not withdraw said Bids within the
period specified therein after the opening of the same, or, if no period be specified, within
thirty (30) days after the said opening, and shall within the period specified therefore, or if
no period be specified, within ten (10) days after the prescribed forms are presented to him
for signature, enter into a written Contract with the City of Olathe in accordance with the
Bid as accepted, and give bond with good and sufficient surety or sureties, as may be
required, for the faithful performance and proper fulfillment of such Contract; or in the
event of the withdrawal of said Bid within the period specified, or the failure to enter into
such Contract and give such bond within the time specified, if the Principal shall pay the
City of Olathe the difference between the amount specified in said Bid and the amount for
which the City of Olathe may procure the required work or supplies for both, if the latter be
in excess of the former, then the above obligation shall be void and of no effect, otherwise
to remain in full force and virtue.

IN WITNESS WHEREOF, the above-bounded parties have executed this
instrument under their several seals this day of , 20 :
the name and corporate seal of each corporate party being hereto affixed and these presents
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BID BOND (cont.)

In presence of:

(SEAL)

(Individual Principal)

Business Address

Partnership SEAL)

Business Address

Attest: By

(Corp. Principal)

Business Address

By (Affix Corp. Seal)

Attest:

(Corp. Surety)

By

Countersigned

By

Attorney-in-Fact, State of

CERTIFICATE AS TO CORPORATE PRINCIPAL
Il )
certify that 1 am the ,Secretary of the
Corporation named as Principal in the within bond; that

, who signed the

said bond on behalf of the Principal was then of

said corporation; that 1 know his signature, and his signature thereto is genuine; and that
said bond was duly signed, sealed, and attested to for and in behalf of said corporation by
authority of this governing body.

(Corporate Seal)

Title
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ROBINSON STORAGE FACILITY PROJECT 11-115
CITY OF OLATHE

SECTION BF - BID FORM (Schedule of Values)

Date:
To: City of Olathe
Attn: Jason Logsdon
Submit online at www.publicpurchase.com

For: Robinson Storage Facility Project
P.N. - 6-C-002-12

From:

Bids are due no later than Thursday, May 9, 2013; at 10:00 am online at www.publicpurchase.com. Bids will be
opened online. Bids will be evaluated to determine the most qualified bid and applicator. The selected bidder will
be notified.

The undersigned hereby proposes to furnish labor and materials necessary for the complete construction of the project
in full compliance with these contract documents. A signed copy of ALL addenda must be included with this bid.

The undersigned, as bidder, declares; that the parties in this contract proposal as principals are named herein; that this
proposal is made without collusion with any other person, firm or corporation; that no officer or agent of the City of
Olathe is directly or indirectly interested in this proposal; that he has carefully examined the location of the proposed
work, the annexed proposed form of contract, the contract drawings, the specifications and other Contract Documents
therein referred to; and he proposes and agrees that if the proposal is accepted, he will contract with the City of Olathe,
the form of the Contract attached hereby to construct completely, in the manner and time prescribed, the items bid upon,
including all work incidental to such items as well as those in all addenda issued prior to the date of opening of
proposals, according to the contract drawings and specifications, and that he will accept in full payment therefore the
following sum:

BASE BID
Lump Sum Bid of:

(% )

In submitting this bid, it is understood that the right to reject any and all bids and to waive irregularities in the bidding
has been reserved by the owner.
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ROBINSON STORAGE FACILITY PROJECT 11-115
CITY OF OLATHE

ADDENDA ACKNOWLEDGEMENT - The undersigned acknowledges receipt of the following addenda; list by
number and the date appearing on Addenda.

Addendum No. Date Addendum No. Date

Date this day of , 2013.

Name of Bidder

Address of Bidder

Authorize Officer

Area Code/Telephone Number and e-mail

BF-2



This document has important legal consequences; consultation with an attorney is encouraged with
respect to its completion or modification.

STANDARD FORM OF AGREEMENT
BETWEEN OWNER AND CONTRACTOR
ON THE BASIS OF A STIPULATED PRICE

Prepared by
ENGINEERS’ JOINT CONTRACT DOCUMENTS COMMITTEE
and

Issued and Published Jointly By

SPECIFICATIONS

AMERICAN
SOCIETY OF
CIvIL
ENGINEERS

FOUNDED
1852

PROFESSIONAL ENGINEERS IN PRIVATE PRACTICE
A practice division of the
NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS

AMERICAN CONSULTING ENGINEERS COUNCIL

AMERICAN SOCIETY OF CIVIL ENGINEERS

CONSTRUCTION SPECIFICATIONS INSTITUTE

This document has been approved and endorsed by
T e s o |

The Associated General Contractors of America

This Standard Form of Agreement has been prepared for use with the Standard General Conditions of
the Construction Contract, No. 1910-8, 1983 edition. Their provisions are interrelated and a change in
one may necessitate a change in the others. The suggested language for instructions to bidders contained
in the Guide to the Preparation of Instructions to Bidders, No. 1910-12, 1983 edition, is also carefully
interrelated with the language of this Agreement. Comments concerning their usage are contained in the
Commentary on Agreements for Engineering Services and Contract Documents, No. 1910-9, 1981
edition. See also Guide to the Preparation of Supplementary Conditions, No. 1910-17, 1983 edition.

EJCDC No. 1910-8-A-1 (1983 Edition)
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NOTE TO USER

Certain states and federal agencies require provisions in public contracts which permit Contractors to deposit
acceptable securities with Owner or a stakeholder in lieu of retainage. Many Owners will not accept this
procedure except where required by Laws or Regulations. In the event such a procedure is required, the
provisions of this Agreement and possibly those of the other Contract Documents dealing with retainage
should be amended, and an attorney should be consulted to prepare the revised language. Among the issues
to be addressed by such language are: initial and subsequent valuations of the securities, right to withdraw
excess collateral and obligation to deposit additional collateral as market value changes, who is entitled to
interest and dividends on deposited collateral, rights of construction lender in deposited collateral, respon-
sibilities of stakeholder, may collateral be freely sold in the event of Contractor default and method of such
sale, and application of Uniform Commercial Code and state and federal security laws to the arrangement.

© 1983 National Society of Professional Engineers
2029 K Street, N.W., Washington, DC 20006

American Consulting Engineers Council
1015 15th Street, N.W., Washington, DC 20005

American Society of Civil Engineers
345 East 47th Street, New York, NY 10017

Construction Specifications Institute
601 Madison Street, Alexandria, VA 22314
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EJCDCxxxx
STANDARD FORM OF AGREEMENT
BETWEEN OWNER AND CONTRACTOR
ON THE BASIS OF A STIPULATED PRICE

THIS AGREEMENT is dated as of the __ day of in the year 20 by and between the City of Olathe,
Kansas, (hereinafter called OWNER) and
(hereinafter called CONTRACTOR).

OWNER and CONTRACTOR, in consideration of the mutual covenants hereinafter set forth, agree as follows:
Article 1. WORK.

CONTRACTOR shall complete all Work as specified or indicated in the Contract Documents. The Work is generally described as
follows:

The work consists of the following: The construction of a new 6,460sf storage structure with associated site
work. The structure contains 6,460sf on the ground level and has a 1,665sf mezzanine located within it. The
structure is a pre-manufactured metal building. The use for the building is general storage, a small office,
and a reuse operation.

The Project for which the Work under the Contract Documents may be the whole or only a part is generally described as follows:

Robinson Storage Facility

Project No 6-C-002-12
Article 2. ENGINEER.

The Project has been designed by
CITY OF OLATHE, KANSAS, PUBLIC WORKS, INFRASTRUCTURE MANAGEMENT DIVISION

who is hereinafter called ENGINEER and who is to act as OWNER's representative, assume all duties and responsibilities and have
the rights and authority assigned to ENGINEER in the Contract Documents in connection with completion of the Work in
accordance with the Contract Documents.

Article 3. CONTRACT TIME.

3.1. The Work will be substantially completed within 180 days from the date when the Contract Time commences to run as
provided in paragraph 2.3 of the General Conditions, and completed and ready for final payment in accordance with paragraph
14.13 of the General Conditions within 210 days from the date when the Contract Time commences to run.

3.2. Liquidated Damages. OWNER and CONTRACTOR recognize that time is of the essence of this Agreement and that
OWNER will suffer financial loss if the Work is not completed within the times specified in paragraph 3.1 above, plus any
extensions thereof allowed in accordance with Article 12 of the General Conditions. They also recognize the delays, expense
and difficulties involved in proving in a legal or arbitration proceeding the actual loss suffered by OWNER if the Work is not
completed on time. Accordingly, instead of requiring any such proof, OWNER and CONTRACTOR agree that as liquidated
damages for delay (but not as a penalty) CONTRACTOR shall pay OWNER Five Hundred and 00/100 dollars ($500.00) for
each day that expires after the time specified in paragraph 3.1 for Substantial Completion until the Work is substantially
complete. After Substantial Completion if CONTRACTOR shall neglect, refuse or fail to complete the remaining Work within
the Contract Time or any proper extension thereof granted by OWNER, CONTRACTOR shall pay OWNER Five Hundred
and 00/100 dollars ($500.00) for each day that expires after the time specified in paragraph 3.1 for completion and readiness
for final payment.
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Article 4. CONTRACT PRICE.

4.1. OWNER shall pay CONTRACTOR for completion of the Work in accordance with the Contract Documents in current

funds as follows:
$

[here insert a lump sum, unit prices or both, if necessary attach exhibits and list them in Article 8.]

[CONTRACTOR's Bid may be attached as an exhibit to avoid lengthy retyping of unit price schedules, formulae for
escalation of prices, information as to alternatives, etc.]

Article 5. PAYMENT PROCEDURES.

CONTRACTOR shall submit Applications for Payment in accordance with Article 14 of the General Conditions. Applications for
Payment will be processed by ENGINEER as provided in the General Conditions.

5.1. Progress Payments. OWNER shall make progress payments on account of the Contract Price on the basis of
CONTRACTOR's Applications for Payment as recommended by ENGINEER, on or about the first day of each month during
construction as provided below. All progress payments will be on the basis of the progress of the Work measured by the
schedule of values established in paragraph 2.9 of the General Conditions (and in the case of Unit Price Work based on the
number of units completed) or, in the event there is no schedule of values, as provided in the General Requirements.

5.1.1. Prior to Substantial Completion, progress payments will be made in an amount equal to the percentage indicated
below, but, in each case, less the aggregate of payments previously made and less such amounts as ENGINEER shall
determine, or OWNER may withhold, in accordance with paragraph 14.7 of the General Conditions.

95% of materials and equipment not incorporated in the Work (but delivered suitably stored and accompanied by
documentation satisfactory to OWNER as provided in paragraph 14.2 of the General Conditions).

5.1.2. Upon Substantial Completion, in an amount sufficient to increase total payments to CONTRACTOR to 97% of the
Contract Price, less such amounts as ENGINEER shall determine, or OWNER may withhold, in accordance with
paragraph 14.7 of the General Conditions.

5.2. Final Payment. Upon final completion and acceptance of the Work in accordance with paragraph 14.13 of the General
Conditions. OWNER shall pay the remainder of the Contract Price as recommended by ENGINEER as provided in said
paragraph 14.13.

Article 6. INTEREST.

All moneys not paid when due as provided in Article 14 of the General Conditions shall bear interest at the maximum rate allowed
by law at the place of the Project.
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Article 7. CONTRACTOR'S REPRESENTATIONS.
In order to induce OWNER to enter into this Agreement CONTRACTOR makes the following representations:

7.1. CONTRACTOR has familiarized itself with the nature and extent of the Contract Documents, Work, site, locality, and all
local conditions and Laws and Regulations that in any manner may affect cost, progress, performance or furnishing of the
Work.

7.2. CONTRACTOR has studied carefully all reports of explorations and tests of subsurface conditions and drawings of
physical conditions which are identified in the Supplementary Conditions as provided in paragraph 4.2 of the General
Conditions, and accepts the determination set forth in paragraph SC-4.2 of the Supplementary Conditions of the extent of the
technical data contained in such reports and drawings upon which CONTRACTOR is entitled to reply.

7.3. CONTRACTOR has obtained and carefully studied (or assumes responsibility for obtaining and carefully studying) all
such examinations, investigations, explorations, tests, reports and studies (in addition to or to supplement those referred to in
paragraph 7.2 above) which pertain to the subsurface or physical conditions at or contiguous to the site or otherwise may affect
the cost, progress, performance or furnishing of the Work as CONTRACTOR considers necessary for the performance or
furnishing of the Work at the Contract Price, within the Contract Time and in accordance with the other terms and conditions
of the Contract Documents, including specifically the provisions of paragraph 4.2 of the General Conditions; and no additional
examinations, investigations, explorations, tests, reports, studies or similar information or data are or will be required by
CONTRACTOR for such purposes.

7.4. CONTRACTOR has reviewed and checked all information and data shown or indicated on the Contract Documents with
respect to existing Underground Facilities at or contiguous to the site and assumes responsibility for the accurate location of
said Underground Facilities. No additional examinations, investigations, explorations, tests, reports, studies or similar
information or data in respect of said Underground Facilities are or will be required by CONTRACTOR in order to perform
and furnish the Work at the Contract Price, within the Contract Time and in accordance with the other terms and conditions of
the Contract Documents, including specifically the provisions of paragraph 4.3 of the General Conditions.

7.5. CONTRACTOR has correlated the results of all such observations, examinations, investigations, explorations, tests,
reports and studies with the terms and conditions of the Contract Documents.

7.6. CONTRACTOR has given ENGINEER written notice of all conflicts, errors or discrepancies that he has discovered in
the Contract Documents and the written resolution thereof by ENGINEER is acceptable to CONTRACTOR.

Article 8. CONTRACT DOCUMENTS.

The Contract Documents which comprise the entire agreement between OWNER and CONTRACTOR concerning the Work
consist of the following:

8.1. This Agreement (pages EJCDC-1 to EJCDC-7, inclusive).

8.2. Exhibits to this Agreement (pages EJCDC-8 to EJCDC-13, inclusive).

8.3. Performance and other Bonds, identified as exhibits EJCDC-8 to EJCDC-11 and consisting of 4 pages.
8.4. Notice of Award.

8.5. General Conditions: See 201-1 TABLE OF CONTENTS.

8.6. Supplementary Conditions: See SC-1 TABLE OF CONTENTS.
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8.7.  Specifications bearing the title: TECHNICAL SPECIFICATIONS AND DESIGN CRITERIA FOR PUBLIC
IMPROVEMENT PROJECTS.

8.8. Drawings, consisting of sheets numbered GO0.1 through E3.1, inclusive with each sheet bearing the following general title:

Robinson Storage Facility
Project No 6-C-002-12

8.9. Addenda numbers __ to ___, inclusive.

8.10. CONTRACTOR's Bid (pages BF-1 to BF- 2, inclusive) marked exhibit Bid Form.

8.11. Documentation submitted by CONTRACTOR prior to Notice of Award (pages ___ to __, inclusive).

8.12. The following which may be delivered or issued after the Effective Date of the Agreement and are not attached hereto:
All Written Amendments and other documents amending, modifying, or supplementing the Contract Documents pursuant to
paragraphs 3.4 and 3.5 of the General Conditions.

8.13. The documents listed in paragraphs 8.2 et seq. above are attached to this Agreement (except as expressly noted
otherwise above).

There are no Contract Documents other than those listed above in this Article 8. The Contract Documents may only be amended,
modified or supplemented as provided in paragraphs 3.4 and 3.5 of the General Conditions.

Article 9. MISCELLANEOUS.

9.1. Terms used in this Agreement which are defined in Article 1 of the General Conditions will have the meanings indicated
in the General Conditions.

9.2. No assignment by a party hereto of any rights under or interests in the Contract Documents will be binding on another
party hereto without the written consent of the party sought to be bound; and specifically but without limitation moneys that
may become due and moneys that are due may not be assigned without such consent (except to the extent that the effect of this
restriction may be limited by law), and unless specifically stated to the contrary in any written consent to an assignment, no
assignment will release or discharge the assignor from any duty or responsibility under the Contract Documents.

9.3. OWNER and CONTRACTOR each binds itself, its partners, successors, assigns and legal representatives to the other
party hereto, its partners, successors, assigns and legal representatives in respect of all covenants, agreements and obligations
contained in the Contract Documents.
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Article 10. OTHER PROVISIONS.

IN WITNESS WHEREOF, OWNER and CONTRACTOR have signed this Agreement in triplicate; One counterpart each has been
delivered to OWNER, CONTRACTOR and ENGINEER. All portions of the Contract Documents have been signed or identified
by OWNER and CONTRACTOR or by ENGINEER on their behalf.

This Agreement will be effective on , 20
OWNER City of Olathe, Kansas CONTRACTOR
By By
Mayor
[CORPORATE SEAL] [CORPORATE SEAL]
Attest Attest
Address for giving notices: Address for giving notices
P O Box 768

Olathe, Kansas 66051-0768

Contractor’s Phone Number

(If OWNER is a public body, attach License No.
evidence of authority to sign and

resolution or other documents

authorizing execution of Agreement.) Agent for service of process:

(If CONTRACTOR is a corporation, attach evidence of
authority to sign.)

Bonds and contract conformed to law Contractors Federal ID Number
and hereby approved.

Deputy City Attorney
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PERFORMANCE AND MAINTENANCE BOND
City of Olathe, Kansas
KNOW ALL MEN BY THESE PRESENTS:
THAT we, the undersigned,

of

: hereinafter referred to as

"CONTRACTOR", and , @ corporation
organized under the laws of the State of and authorized to transact business in the
State of Kansas, as "Surety", are held and firmly bound unto the City of Olathe, Kansas, hereinafter referred
to as "CITY", in the penal sum of Dollars
$ ), lawful money of the United States of America for the payment of which sum will and

truly to be made, we bind ourselves, our heirs, executors, administrators, successors, and assigns, jointly and
severally by these presents.

THE CONDITION OF THE FOREGOING OBLIGATION IS SUCH THAT:

WHEREAS, the above bonded CONTRACTOR has, on the day of
20 entered into a written contract with the aforesaid CITY for furnishing all materials, eqmpment
tools, superintendence, and other facilities and accessories, for the construction of certain improvements as
designated, defined, and described in the said contract and the conditions thereof, and in accordance with the
specifications and plans therefore; a copy of said contract being attached hereto and made a part thereof:

NOW, therefore if said CONTRACTOR shall and will, in all particulars will, duly, and faithfully
observe, perform, and abide by each and every covenant, condition, and part of the said contract, and the
conditions, specifications, plans, and other contract documents thereto attached or by reference made a part
thereof, according to the true intent and meaning in the case, then this obligation shall be and become null
and void; otherwise, it shall remain in full force and effect:

PROVIDED further, that the said surety, for value received, hereby stipulates and agrees that no
change, extension of time, alteration, or addition to the terms of the contract, or the work to be performed
thereover, or the specifications accompanying the same, shall in any way affect its obligations on this bond
and it does hereby waive notice of any change, extension of time, alteration, or addition to the terms of the
contract, or to the work, or to the specifications:

PROVIDED further, that if the said CONTRACTOR shall construct or cause to be constructed and
completed the entire improvement in accordance with specifications used by the City of Olathe for like
improvements, and to the lines and grades shown on the plans, all to be done subject to the approval and
acceptance of the ENGINEER for the said City of Olathe, and shall construct said with such materials in such
manner that same shall endure without need of any repairs for the period of two (2) years from and after the
completion of said improvement and acceptance thereof; and if the completion of said improvement and
acceptance thereof; and if said improvement shall endure without the need of repairs for the period of two (2)
years from and after completion and acceptance thereof as aforesaid, then this obligation shall be void,;
otherwise to be in full force and effect.
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IN TESTIMONY whereof, the CONTRACTOR has hereunto set his hand, and said surety has caused
these presents to be executed in its name, and its corporate seal to be hereunto affixed, by its attorney-in-fact

duly authorized to do so at , on this day of
, 20
Name
By
Title
Surety
By

Attorney-in-fact
By

State Representative

(Accompany this bond with the attorney-in-fact's authority from the surety company certified to include the
date of the bond)
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STATUTORY BOND

KNOW ALL MEN BY THESE PRESENTS:

THAT we, the undersigned, of

, hereinafter referred to as "CONTRACTOR", and
a corporation organized under the laws of the State of
, and authorized to transact business in the State of Kansas, as "Surety", are held and firmly
bound unto the State of Kansas, in the penal sum of Dollars
% ), lawful money of the United States of America, for the payment of which sum well and
truly to be made, we bind ourselves, or heirs, executors, administrators, successors and assigns, jointly and
severally by these presents.

THE CONDITION OF THE FOREGOING OBLIGATION IS SUCH THAT:

WHEREAS, the above bonded CONTRACTOR has, on the day of
, 20 , entered into a written contract with the City of Olathe,
Kansas, for the construction of the public improvements described in the attached contract documents.

NOW, THEREFORE, if the CONTRACTOR and his SUBCONTRACTORS shall pay all
indebtedness incurred for supplies, materials, or labor furnished, used or consumed in connection with, or in,
or about the construction or making of, public improvements, including gasoline, lubricating oils, fuel oils,
greases, coal, and similar items used or consumed directly in furtherance of such improvements, this
obligation shall be void; otherwise it shall remain in full force and effect.

PROVIDED FURTHER, that the surety, for value received, hereby stipulates and agrees that no
change, extension of time, alteration, or addition to the terms of the contract or to the work to be performed
thereunder, or the specifications accompanying the same, shall in any way affect its obligation on this bond,
and it does hereby waive notice of any such change, extension of time, alteration, or addition to the terms of
the contract or to the specifications.

PROVIDED FURTHER, that the surety agrees that any person to whom there is due any sum for
supplies, materials, or labor, as herein before stated, or his assigns, may bring an action on this bond for the
recovery of the indebtedness; PROVIDED, that no action shall be brought on the bond after six (6) months
from the completion of the public improvements.
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IN TESTIMONY WHEREOF, the CONTRACTOR has hereunto set his hand, and said surety has
caused these presents to be executed in its name and its corporate seal to be hereunto affixed by its

attorney-in-fact duly authorized to do so at on this
day of , 20
NAME
By
Title
Surety
By

Attorney-in-Fact

By

State Representative

(Accompany this bond with the attorney-in-fact's authority from the surety company certified to include the
date of bond).
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APPOINTMENT OF PROCESS AGENT

KNOW ALL MEN BY THESE PRESENTS:

That pursuant to the provisions of the General Statutes of Kansas, 1959, Chapter 16, Article 2,
Section 16-113, the

does hereby appoint and designate , a resident of the
State of Kansas, as and for their process agent, and hereby consents, without power of revocation, that
actions may be commenced against the said

in any court in
Johnson County, Kansas, which might arise out of a contractual relationship with the State of Kansas or any
political or taxing subdivision or unit thereof by service of process on the said

; and the  said
corporation stipulates and agrees that such service shall be taken and held in all courts to be as valid and
binding as if service of process had been made upon the President or any other chief official of said
corporation.

IN WITNESS WHEREOF the above named corporation has caused these presents to be executed by
its president and its  secretary, and authenticated by its  corporate seal at
, In said State of

, this day of , 20
CORPORATE NAME
By
President
SEAL
ATTEST:
Secretary
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NONCOLLUSIVE AFFIDAVIT OF PRIME BIDDER

STATE OF )
COUNTY OF ))
, being first duly sworn, deposes and states that:
@ Heis of ,
(owner, partner, officer, representative or agent) (company)

the bidder having submitted the attached bid:

@) He is fully informed of the contents of the attached bid and of all the circumstances
surrounding the preparation of such bid;

3 Such bid is genuine and is not a collusive or sham bid,;

4 Neither the said bidder nor any of its officers, partners, owners, representatives, employees, or
parties interest, including this affiant, has in any way colluded, conspired, connived, or agreed,
directly or indirectly, with any other bidder, firm, or person to:

@ submit a collusive or sham bid in connection with the contract for which the
attached bid has been submitted;

(b) refrain from bidding in connection with such contract;

(c) fix the price or prices in the attached bid, or the price or prices of any other
bidder;

(d) fix any overhead, profit, or cost element of the bid price, or the bid prices of
any other bid;

(e) secure an unlawful advantage against the City of Olathe, Kansas, or any person
interested in the proposed contract.

(5) The price or prices quoted in the attached bid are fair and proper and not tainted by an
collusion, conspiracy, connivance, or unlawful agreement on the part of the bidder or any of
its agents, representatives, owners, employees, or parties interest, including this affiant.

By

Title

Subscribed to and sworn to before me, the undersigned, a Notary Public, this day of
, 20 .

Notary Public

My Commission Expires:
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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, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Footings.
	2. Slabs-on-grade.
	3. Concrete toppings.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	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 con...
	D. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Aggregates.


	1.5 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. 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.
	D. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D 1.4M, "Structural Welding Code - Reinforcing Steel."
	E. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

	F. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.
	B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.

	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. Pan-Type Forms:  Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic concrete loads without detrimental deformation.
	D. Void Forms:  Biodegradable paper surface, treated for moisture resistance, structurally sufficient to support weight of plastic concrete and other superimposed loads.
	E. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum.
	F. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will 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 metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that will leave no corrodible metal closer than 1 inch (25 mm) to the plane of exposed concrete surface.
	2. Furnish ties that, when removed, will leave holes no larger than 1 inch (25 mm) in diameter in concrete surface.
	3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or waterproofing.


	2.2 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 Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.

	2.3 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, zinc-based solder, paint containing zinc dust, or sprayed zinc.
	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 ...
	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. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.
	3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar supports.


	2.4 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I/II gray,  Supplement with the following:
	a. Fly Ash:  ASTM C 618, Class F or C.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates:  ASTM C 33, coarse aggregate or better, graded.  Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size:  3/4 inch (19 mm) nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

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

	2.5 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	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.
	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.

	C. Set-Accelerating Corrosion-Inhibiting Admixture:  Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete and c...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Axim Italcementi Group, Inc.; CATEXOL CN-CI.
	b. BASF Construction Chemicals - Building Systems; Rheocrete CNI.
	c. Grace Construction Products, W. R. Grace & Co.; DCI.
	d. Sika Corporation; Sika CNI.



	2.6 FIBER REINFORCEMENT
	A. Synthetic Macro-Fiber:  Polyolefin macro-fibers engineered and designed for use in concrete, complying with ASTM C 1116/C 1116M, Type III, 1 to 2-1/4 inches (25 to 57 mm) long.
	1. Products:  Subject to compliance with requirements, provide the following:
	a. 3M; Scotchcast Polyolefin Fibers 1" or 2".
	b. Euclid Chemical Company (The), an RPM company; Tuf-Strand SF.
	c. FORTA Corporation; FORTA FERRO.
	d. Grace Construction Products, W. R. Grace & Co.; Strux 90/40.
	e. Nycon, Inc.; XL.
	f. Propex Concrete Systems Corp.; Fibermesh 650.
	g. Sika Corporation; Sika Fiber MS or MS10.



	2.7 WATERSTOPS
	A. Flexible PVC Waterstops:  CE CRD-C 572, with factory-installed metal eyelet for embedding in concrete to prevent passage of fluids through joints.  Factory fabricate corners, intersections, and directional changes.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. BoMetals, Inc.
	b. Greenstreak.
	c. Paul Murphy Plastics Company.
	d. Vinylex Corp.

	2. Profile:  Ribbed with center bulb.
	3. Dimensions:  nontapered.


	2.8 VAPOR RETARDERS
	A. Sheet Vapor Retarder:  ASTM E 1745, Class A.   Include manufacturer's recommended adhesive or pressure-sensitive tape.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Carlisle Coatings & Waterproofing, Inc.; Blackline 400.
	b. Fortifiber Building Systems Group; Moistop Ultra 15.
	c. Grace Construction Products, W. R. Grace & Co.; Florprufe 120.
	d. Insulation Solutions, Inc.; Viper VaporCheck 16.
	e. Meadows, W. R., Inc.; Perminator 15 mil.
	f. Raven Industries Inc.; Vapor Block 15.
	g. Reef Industries, Inc.; Griffolyn 15 mil Green.
	h. Stego Industries, LLC; Stego Wrap 15 mil Class A.


	B. Granular Fill:  Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448, Size 57, with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.
	C. Fine-Graded Granular Material:  Clean mixture of crushed stone, crushed gravel, and manufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a 3/8-inch (9.5-mm) sieve, 10 to 30 percent passing a No. 100 (0.15-mm) sieve, and at le...

	2.9 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Axim Italcementi Group, Inc.; CATEXOL CimFilm.
	b. BASF Construction Chemicals - Building Systems; Confilm.
	c. ChemMasters; SprayFilm.
	d. Conspec by Dayton Superior; Aquafilm.
	e. Dayton Superior Corporation; Sure Film (J-74).
	f. Edoco by Dayton Superior; BurkeFilm.
	g. Euclid Chemical Company (The), an RPM company; Eucobar.
	h. Kaufman Products, Inc.; Vapor-Aid.
	i. Lambert Corporation; LAMBCO Skin.
	j. L&M Construction Chemicals, Inc.; E-CON.
	k. Meadows, W. R., Inc.; EVAPRE.
	l. Metalcrete Industries; Waterhold.
	m. Nox-Crete Products Group; MONOFILM.
	n. Sika Corporation; SikaFilm.
	o. SpecChem, LLC; Spec Film.
	p. Symons by Dayton Superior; Finishing Aid.
	q. TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM.
	r. Unitex; PRO-FILM.
	s. Vexcon Chemicals, Inc.; Certi-Vex Envio Set.


	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 C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, dissipating.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
	b. BASF Construction Chemicals - Building Systems; Kure 200.
	c. ChemMasters; Safe-Cure Clear.
	d. Conspec by Dayton Superior; W.B. Resin Cure.
	e. Dayton Superior Corporation; Day-Chem Rez Cure (J-11-W).
	f. Edoco by Dayton Superior; Res X Cure WB.
	g. Euclid Chemical Company (The), an RPM company; Kurez W VOX; TAMMSCURE WB 30C.
	h. Kaufman Products, Inc.; Thinfilm 420.
	i. Lambert Corporation; AQUA KURE - CLEAR.
	j. L&M Construction Chemicals, Inc.; L&M Cure R.
	k. Meadows, W. R., Inc.; 1100-CLEAR.
	l. Nox-Crete Products Group; Resin Cure E.
	m. Right Pointe; Clear Water Resin.
	n. SpecChem, LLC; Spec Rez Clear.
	o. Symons by Dayton Superior; Resi-Chem Clear.
	p. TK Products, Division of Sierra Corporation; TK-2519 DC WB.
	q. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.


	F. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 18 to 25 percent solids, nondissipating.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Construction Chemicals - Building Systems; Kure-N-Seal W.
	b. ChemMasters; Safe-Cure Clear.
	c. Conspec by Dayton Superior; High Seal.
	d. Dayton Superior Corporation; Safe Cure and Seal (J-19).
	e. Edoco by Dayton Superior; Spartan Cote WB II 20 Percent.
	f. Euclid Chemical Company (The), an RPM company; Diamond Clear VOX; Clearseal WB STD.
	g. Kaufman Products, Inc.; SureCure Emulsion.
	h. Lambert Corporation; Glazecote Sealer-20.
	i. L&M Construction Chemicals, Inc.; Dress & Seal WB.
	j. Meadows, W. R., Inc.; Vocomp-20.
	k. Metalcrete Industries; Metcure 0800.
	l. Nox-Crete Products Group; Cure & Seal 200E.
	m. Symons by Dayton Superior; Cure & Seal 18 Percent E.
	n. Vexcon Chemicals, Inc.; Starseal 0800.



	2.10 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1752, cork or self-expanding cork.
	B. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids  per ASTM D 2240.
	C. Bonding Agent:  ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	D. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as follows:
	1. Types I and II, non-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.

	2.11 REPAIR MATERIALS
	A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch (3.2 mm) and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of underlayment 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 underlayment manufacturer.
	4. Compressive Strength:  Not less than 4100 psi (29 MPa)  at 28 days when tested according to ASTM C 109/C 109M.

	B. 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, 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.


	2.12 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.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.
	2. Fly Ash:  25 percent.

	B. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	C. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing or plasticizing  admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.


	2.13 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Footings:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  4000 psi (27.6 MPa) at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.45.
	3. Slump Limit:  4 inches (100 mm) and 8 inches (200 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. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch (25-mm) nominal maximum aggregate size.

	B. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  4500 psi (31 MPa) at 28 days.
	2. Minimum Cementitious Materials Content540 lb/cu. yd. (320 kg/cu. m).
	3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm).
	4. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent.
	5. Synthetic Macro-Fiber:  Uniformly disperse in concrete mixture at manufacturer's recommended rate, but not less than 4.0 lb/cu. yd. (2.4 kg/cu. m)

	C. Concrete Toppings:  Proportion normal-weight concrete mixture as follows:
	1. Minimum Compressive Strength:  4000 psi (27.6 MPa)  at 28 days.
	2. Minimum Cementitious Materials Content:  540 lb/cu. yd. (320 kg/cu. m).
	3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm).
	4. Air Content:  Do not allow air content of trowel-finished toppings to exceed 3 percent.


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

	2.15 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and ASTM C 1116/C 1116M, 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
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, 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.
	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.
	2. Class C, 1/2 inch (13 mm) for rough-formed finished surfaces.

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate 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 v...
	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...
	H. Chamfer exterior corners and edges of permanently exposed concrete.
	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 ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.
	3. Install dovetail anchor slots in concrete structures as indicated.


	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.  Concr...
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports 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 will not be 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.

	3.4 VAPOR RETARDERS
	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.


	3.5 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing 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 would 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.
	E. 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 eit...

	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. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches (38 mm) into concrete.
	3. 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.
	4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	5. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	6. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	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 ...
	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 will not tear, abrade, or otherwise damage surface and befor...

	D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished concrete surface where joint sealants, specified in Division 07 Section "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is required, lace or clip sections together.

	E. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

	3.7 WATERSTOPS
	A. Flexible Waterstops:  Install in construction joints and at other joints indicated to form a continuous diaphragm.  Install in longest lengths practicable.  Support and protect exposed waterstops during progress of the Work.  Field fabricate joints...
	B. Self-Expanding Strip Waterstops:  Install in construction joints and at other locations indicated, according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and firmly pressing into place.  Install in longest lengt...

	3.8 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Deposit concrete in horizontal layers of depth to not 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.
	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 lo...

	E. 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.

	F. 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.
	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.

	G. Hot-Weather Placement:  Comply with ACI 301 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 nit...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.9 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view.

	B. 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 specifi...
	1. Apply to concrete surfaces exposed to public view.

	C. 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 ...

	3.10 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 ...
	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.  Gr...
	1. Apply a trowel finish to surfaces exposed to view.
	2. Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 1155M), for a randomly trafficked floor surface:
	a. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade.

	3. 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).


	3.11 MISCELLANEOUS CONCRETE ITEMS
	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 c...
	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:  Provide machine and equipment bases and foundations as shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, complying with diagrams or templates from manufacturer furnishing machin...
	D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel finish concrete surfaces.

	3.12 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 301 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 manufac...
	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, con...
	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:
	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.  Cur...
	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 will not interfere with bonding of floor covering used on Project.

	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...
	a. Removal:  After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer unless manufacturer certifies curing compound will not interfere with bonding of floor coveri...

	4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...


	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 joint 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.

	3.14 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half 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 cl...
	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 w...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locations to verify mixture and color mat...
	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; u...
	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...
	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 receive floor coverings with a repair underlayment.  Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface...
	5. 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 accordi...
	6. 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-i...
	7. 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 bond...

	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 Architect's approval.

	3.15 FIELD QUALITY CONTROL
	A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Steel reinforcement placement.
	2. Verification of use of required design mixture.
	3. Concrete placement, including conveying and depositing.
	4. Curing procedures and maintenance of curing temperature.
	5. Verification of concrete strength before removal of shores and forms from beams and slabs.

	C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143/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.
	3. Air Content:  ASTM C 231, 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 and when 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. Test one set of two field-cured specimens at 7 days and one set of two specimens at 28 days.
	b. 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. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	8. 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 st...
	9. 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 ...
	10. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	11. Additional Tests:  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...
	12. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	13. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	D. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M) within 48 hours of finishing.



	042000 FL - UNIT MASONRY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Decorative concrete masonry units.
	2. Mortar and grout.
	3. Ties and anchors.
	4. Embedded flashing.
	5. Miscellaneous masonry accessories.


	1.3 DEFINITIONS
	A. CMU(s):  Concrete masonry unit(s).
	B. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells.

	1.4 PERFORMANCE REQUIREMENTS
	A. Provide unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.


	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each type and color of the following:
	1. Decorative CMUs.
	2. Weep holes and vents.
	3. Accessories embedded in masonry.

	C. Material Certificates:  For each type and size of the following:
	1. Masonry units.
	a. Include material test reports substantiating compliance with requirements.
	b. For masonry units, include data and calculations establishing average net-area compressive strength of units.

	2. Cementitious materials.  Include brand, type, and name of manufacturer.
	3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients.
	4. Grout mixes.  Include description of type and proportions of ingredients.
	5. Joint reinforcement.
	6. Anchors, ties, and metal accessories.

	D. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification.  Test according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content.
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.

	E. Statement of Compressive Strength of Masonry:  For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of mason...
	F. Cold-Weather and Hot-Weather Procedures:  Detailed description of methods, materials, and equipment to be used to comply with requirements.

	1.6 QUALITY ASSURANCE
	A. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	B. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.
	C. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.
	D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with dispensing silos.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in covered weatherproo...
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.8 PROJECT CONDITIONS
	A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 1T24 inches1T4T (600 mm)4T down both sides of walls and hold cover securely in place.

	B. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	C. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.  Comply with cold-weather const...
	1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 1T40 deg F1T4T (4 deg C)4T and higher and will remain so until masonry has dried, but not less than seven days after completing cleaning.

	D. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.


	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such defects will be exposed in the completed Work.

	2.2 CONCRETE MASONRY UNITS
	A. Shapes:  Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, and other special conditions.
	2. Provide square-edged units for outside corners unless otherwise indicated.

	B. Integral Water Repellent:  Provide units made with integral water repellent for exposed units.
	1. Integral Water Repellent:  Liquid polymeric, integral water-repellent admixture that does not reduce flexural bond strength.  Units made with integral water repellent, when tested according to ASTM E 514 as a wall assembly made with mortar containi...
	a. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	1) ACM Chemistries; RainBloc.
	2) BASF Aktiengesellschaft; Rheopel Plus.
	3) Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block.



	C. Decorative CMUs:  ASTM C 90.
	1. Products:  Subject to compliance with requirements, provide the following:
	a. Miller Material Company, an Oldcastle company; Integrally Colored Concrete Masonry Units.

	2. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 1T1900 psi1T4T (13.1 MPa)4T.
	3. Density Classification:  Normal weight.
	4. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal dimensions.
	5. Pattern and Texture:
	a. Standard pattern, smooth-face finish.

	6. Colors:  Grey.


	2.3 MORTAR AND GROUT MATERIALS
	A. Portland Cement:  ASTM C 150, Type I.  Provide natural color or white cement as required to produce mortar color indicated.
	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Mortar Cement:  ASTM C 1329.
	E. Mortar Cement:  ASTM C 1329.
	1. Products:  Subject to compliance with requirements, provide the following:
	a. Lafarge North America Inc.; Lafarge Mortar Cement or Magnolia Superbond Mortar Cement.


	F. Aggregate for Mortar:  ASTM C 144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
	2. For joints less than 1T1/4 inch1T4T (6 mm)4T thick, use aggregate graded with 100 percent passing the 1TNo. 161T4T (1.18-mm)4T sieve.
	3. White-Mortar Aggregates:  Natural white sand or crushed white stone.

	G. Aggregate for Grout:  ASTM C 404.
	H. Water-Repellent Admixture:  Liquid water-repellent mortar admixture intended for use with CMUs containing integral water repellent by same manufacturer.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. ACM Chemistries; RainBloc for Mortar.
	b. BASF Aktiengesellschaft; Rheopel Mortar Admixture.
	c. Grace Construction Products, W. R. Grace & Co. - Conn.; Dry-Block Mortar Admixture.


	I. Water:  Potable.

	2.4 TIES AND ANCHORS
	A. Materials:  Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated.
	1. Mill-Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 641/A 641M, Class 1 coating.
	2. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 153/A 153M, Class B-2 coating.
	3. Galvanized Steel Sheet:  ASTM A 653/A 653M, Commercial Steel, 1TG601T4T (Z180)4T zinc coating.
	4. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, with ASTM A 153/A 153M, Class B coating.
	5. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.

	B. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least halfway through veneer but with at least 1T5/8-inch1T4T (16-mm)4T cover on outside face.  Outer ends of wires are bent 90 degrees and extend 1T2 inches1T4T (50 mm)4T...
	C. Adjustable Masonry-Veneer Anchors:
	1. General:  Provide anchors that allow vertical adjustment but resist tension and compression forces perpendicular to plane of wall, for attachment over sheathing to wood or metal studs, and as follows:
	a. Structural Performance Characteristics:  Capable of withstanding a 1T100-lbf1T4T (445-N)4T load in both tension and compression without deforming or developing play in excess of 1T0.05 inch1T4T (1.3 mm)4T.

	2. Screw-Attached, Masonry-Veneer Anchors:  Units consisting of a wire tie and a metal anchor section.
	a. Products:  Subject to compliance with requirements, provide one of the following:
	1) Dayton Superior Corporation, Dur-O-Wal Division; D/A 210 with D/A 700-708.
	2) Heckmann Building Products Inc.; 315-D with 316.
	3) Hohmann & Barnard, Inc.; DW-10HS.
	4) Wire-Bond; 1004, Type III.

	b. Anchor Section:  Sheet metal plate, 1T1-1/4 inches1T4T (32 mm)4T wide by 1T6 inches1T4T (152 mm)4T long, with screw holes top and bottom and with raised rib-stiffened strap, 1T5/8 inch1T4T (16 mm)4T wide by 1T3-5/8 inches1T4T (92 mm)4T long, stampe...
	c. Fabricate sheet metal anchor sections and other sheet metal parts from 14 gauge steel sheet, galvanized after fabrication.
	d. Wire Ties:  Triangular-, rectangular-, or T-shaped wire ties fabricated from 1T0.187-inch-1T4T (4.76-mm-)4T diameter, hot-dip galvanized steel wire.

	3. Polymer-Coated, Steel Drill Screws for Steel Studs:  ASTM C 954 except manufactured with hex washer head and neoprene or EPDM washer, 1TNo. 101T4T (4.83-mm)4T diameter by length required to penetrate steel stud flange with not less than three expos...
	a. Products:  Subject to compliance with requirements, provide one of the following:
	1) ITW Buildex; Teks Maxiseal with Climaseal finish.
	2) Textron Inc., Textron Fastening Systems; Elco Dril-Flex with Stalgard finish.




	2.5 EMBEDDED FLASHING MATERIALS
	A. Flexible Flashing:  Use the following unless otherwise indicated:
	1. Elastomeric Thermoplastic Flashing:  Composite flashing product consisting of a polyester-reinforced ethylene interpolymer alloy.
	a. Products:  Subject to compliance with requirements, provide one of the following:
	1) DuPont; Thru-Wall Flashing.
	2) Hohmann & Barnard, Inc.; Flex-Flash.
	3) Hyload, Inc.; Hyload Cloaked Flashing System.
	4) Mortar Net USA, Ltd.; TotalFlash.

	b. Monolithic Sheet:  Elastomeric thermoplastic flashing, 1T0.040 inch1T4T (1.0 mm)4T thick.
	c. Self-Adhesive Sheet:  Elastomeric thermoplastic flashing, 1T0.025 inch1T4T (0.64 mm)4T thick, with a 1T0.015-inch-1T4T (0.38-mm-)4T thick coating of adhesive.
	1) Color:  Black.

	d. Accessories:  Provide preformed corners, end dams, other special shapes, and seaming materials produced by flashing manufacturer.


	B. Adhesives, Primers, and Seam Tapes for Flashings:  Flashing manufacturer's standard products or products recommended by flashing manufacturer for bonding flashing sheets to each other and to substrates.

	2.6 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene, urethane, or PVC.
	B. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, Type I (No. 15 asphalt felt).
	C. Weep/Vent Products:  Use the following unless otherwise indicated:
	1. Mesh Weep/Vent:  Free-draining mesh; made from polyethylene strands, full height and width of head joint and depth 1T1/8 inch1T4T (3 mm)4T less than depth of outer wythe; in color selected from manufacturer's standard.
	a. Products:  Subject to compliance with requirements, provide one of the following:
	1) Advanced Building Products Inc.; Mortar Break Weep Mesh.
	2) Archovations, Inc.; CavClear Weep Vents.
	3) Mortar Net USA, Ltd.; Mortar Net Weep Vents.



	D. Cavity Drainage Material:  Free-draining mesh, made from polymer strands that will not degrade within the wall cavity.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Advanced Building Products Inc.; Mortar Break.
	b. Archovations, Inc.; CavClear Masonry Mat.
	c. Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop.
	d. Mortar Net USA, Ltd.; Mortar Net.

	2. Provide one of the following configurations:
	a. Strips, full-depth of cavity and 1T10 inches1T4T (250 mm)4T high, with dovetail shaped notches 1T7 inches1T4T (175 mm)4T deep that prevent clogging with mortar droppings.



	2.7 MASONRY CLEANERS
	A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces.  Use product expres...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Diedrich Technologies, Inc.
	b. EaCo Chem, Inc.
	c. ProSoCo, Inc.



	2.8 MORTAR AND GROUT MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. Use portland cement-lime or mortar cement mortar unless otherwise indicated.
	3. For exterior masonry, use portland cement-lime or mortar cement mortar.

	B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated.
	1. For masonry below grade or in contact with earth, use Type S.
	2. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for interior load-bearing walls; for interior non-load-bearing partitions; and for other applications where another type is not indicated, use Type N.

	D. Grout for Unit Masonry:  Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 1T2000 psi1T4T (14 MPa)4T.
	3. Provide grout with a slump of 1T8 to 11 inches1T4T (203 to 279 mm)4T as measured according to ASTM C 143/C 143M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness:  Build cavity and composite walls and other masonry construction to full thickness shown.  Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Leave openings for equipment to be installed before completing masonry.  After installing equipment, complete masonry to match the construction immediately adjacent to opening.
	C. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying un...
	D. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures.
	1. Mix units from several pallets or cubes as they are placed.


	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation do not vary by more than plus 1T1/2 inch1T4T (12 mm)4T or minus 1T1/4 inch1T4T (6 mm)4T.
	2. For location of elements in plan do not vary from that indicated by more than plus or minus 1T1/2 inch1T4T (12 mm)4T.
	3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1T1/4 inch1T4T (6 mm)4T in a story height or 1T1/2 inch1T4T (12 mm)4T total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1T1/4 inch in 10 feet1T4T (6 mm in 3 m)4T, or 1T1/2 inch1T4T (12 mm)4T maximum.
	2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from level by more than 1T1/8 inch in 10 feet1T4T (3 mm in 3 m)4T, 1T1/4 inch in 20 feet1T4T (6 mm in 6 m)4T, or 1T1/2 inch1T4T (12 mm)4T maximum.
	3. For vertical lines and surfaces do not vary from plumb by more than 1T1/4 inch in 10 feet1T4T (6 mm in 3 m)4T, 1T3/8 inch in 20 feet1T4T (9 mm in 6 m)4T, or 1T1/2 inch1T4T (12 mm)4T maximum.
	4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and control joints, do not vary from plumb by more than 1T1/8 inch in 10 feet1T4T (3 mm in 3 m)4T, 1T1/4 inch in 20 feet1T4T (6 mm in 6 m)4T, or 1T1/2 inch...
	5. For lines and surfaces do not vary from straight by more than 1T1/4 inch in 10 feet1T4T (6 mm in 3 m)4T, 1T3/8 inch in 20 feet1T4T (9 mm in 6 m)4T, or 1T1/2 inch1T4T (12 mm)4T maximum.
	6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1T1/4 inch in 10 feet1T4T (6 mm in 3 m)4T, or 1T1/2 inch1T4T (12 mm)4T maximum.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1T1/8 inch1T4T (3 mm)4T, with a maximum thickness limited to 1T1/2 inch1T4T (12 mm)4T.
	2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 1T1/8 inch1T4T (3 mm)4T.
	3. For head and collar joints, do not vary from thickness indicated by more than plus 1T3/8 inch1T4T (9 mm)4T or minus 1T1/4 inch1T4T (6 mm)4T.
	4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1T1/8 inch1T4T (3 mm)4T.
	5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line by more than 1T1/16 inch1T4T (1.5 mm)4T from one masonry unit to the next.


	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners...
	B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in running bond; do not use units with less than nominal 1T4-inch1T4T (100-mm)4T horizontal face dimensions at corners or jambs.
	C. Stopping and Resuming Work:  Stop work by racking back units in each course from those in course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if re...
	D. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly with masonry around built-in items.
	E. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.

	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar in grouted masonry, including starting course on footings.
	4. With entire units, including areas under cells, fully bedded in mortar at starting course on footings where cells are not grouted.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.
	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.

	3.6 ANCHORING MASONRY VENEERS
	A. Anchor masonry veneers to wall framing with masonry-veneer anchors to comply with the following requirements:
	1. Fasten screw-attached anchors through sheathing to wall framing with metal fasteners of type indicated.  Use two fasteners unless anchor design only uses one fastener.
	2. Locate anchor sections to allow maximum vertical differential movement of ties up and down.
	3. Space anchors as indicated, but not more than 1T16 inches1T4T (406 mm)4T o.c. vertically and 1T32 inches1T4T (813 mm)4T o.c. horizontally with not less than 1 anchor for each 1T3.5 sq. ft.1T4T (0.33 sq. m)4T of wall area.  Install additional anchor...


	3.7 CONTROL AND EXPANSION JOINTS
	A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry as follows:
	1. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is complete for application of sealant.


	3.8 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS
	A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated.  Install vents at shelf angles, ledges, and other obstructions to upward flow...
	B. Install flashing as follows unless otherwise indicated:
	1. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing.  Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar and cover with mortar.  Before covering with mortar, se...
	2. At masonry-veneer walls, extend flashing through veneer, across air space behind veneer, and up face of sheathing at least 1T8 inches1T4T (200 mm)4T; with upper edge tucked under metal termination bar, lapping at least 1T4 inches1T4T (100 mm)4T.
	3. Cut flexible flashing off flush with face of wall after masonry wall construction is completed.

	C. Install weep holes in head joints in exterior wythes of first course of masonry immediately above embedded flashing and as follows:
	1. Use specified weep/vent products to form weep holes.
	2. Space weep holes 1T16 inches1T4T (400 mm)4T o.c. unless otherwise indicated.

	D. Place cavity drainage material in cavities to comply with configuration requirements for cavity drainage material in "Miscellaneous Masonry Accessories" Article.
	E. Install vents in head joints in exterior wythes of masonry at locations indicatedand as follows:
	1. Use specified weep/vent products to form weep holes.
	2. Space vent holes 1T16 inches1T4T (400 mm)4T o.c. unless otherwise indicated.


	3.9 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints f...
	C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows:
	1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels.
	2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning of masonry.
	3. Protect adjacent nonmasonry surfaces from contact with cleaner by covering them with liquid strippable masking agent or polyethylene film and waterproof masking tape.
	4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing surfaces thoroughly with clear water.
	5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's written instructions.
	6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to type of stain on exposed surfaces.


	3.10 MASONRY WASTE DISPOSAL
	A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.



	054000_FL - COLD-FORMED METAL FRAMING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Interior load-bearing wall framing.
	2. Floor joist framing.

	B. Related Sections include the following:
	1. Division 09 Section "Non-Structural Metal Framing" for interior non-load-bearing, metal-stud framing and ceiling-suspension assemblies.


	1.3 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide cold-formed metal framing capable of withstanding design loads within limits and under conditions indicated.
	1. Design Loads:  As indicated on structural documents.
	2. Deflection Limits:  Design framing systems to withstand design loads without deflections greater than the following:
	a. Interior Load-Bearing Wall Framing:  Horizontal deflection of 1/240 of the wall height under a horizontal load of 1T5 lbf/sq. ft.1T4T (239 Pa)4T.
	b. Floor Joist Framing:  Vertical deflection of 1/480 for live loads and l/360 for total loads of the span.

	3. Design framing systems to provide for movement of framing members without damage or overstressing, sheathing failure, connection failure, undue strain on fasteners and anchors, or other detrimental effects when subject to a maximum ambient temperat...
	4. Design framing system to maintain clearances at openings, to allow for construction tolerances, and to accommodate live load deflection of primary building structure as follows:
	a. Upward and downward movement of 1T1/2 inch1T4T (13 mm).


	B. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-Formed Steel Framing - General Provisions."
	1. Headers:  Design according to AISI's "Standard for Cold-Formed Steel Framing - Header Design."


	1.4 SUBMITTALS
	A. Product Data:  For each type of cold-formed metal framing product and accessory indicated.
	B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed metal framing; fabrication; and fastening and anchorage details, including mechanical fasteners.  Show reinforcing channels, opening framing, supplemental framing, ...
	C. Welding certificates.
	D. Product Test Reports:  From a qualified testing agency, unless otherwise stated, indicating that each of the following complies with requirements, based on evaluation of comprehensive tests for current products:
	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. Research/Evaluation Reports:  For cold-formed metal framing.

	1.5 QUALITY ASSURANCE
	A. 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 s...
	B. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."
	C. AISI Specifications and Standards:  Comply with AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel Framing - General Provisions."
	1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design."


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Protect cold-formed metal framing from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid condensation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide cold-formed metal framing by one of the following:
	1. Allied Studco.
	2. AllSteel Products, Inc.
	3. California Expanded Metal Products Company.
	4. Clark Steel Framing.
	5. Consolidated Fabricators Corp.; Building Products Division.
	6. Craco Metals Manufacturing, LLC.
	7. Custom Stud, Inc.
	8. Dale/Incor.
	9. Design Shapes in Steel.
	10. Dietrich Metal Framing; a Worthington Industries Company.
	11. Formetal Co. Inc. (The).
	12. Innovative Steel Systems.
	13. MarinoWare; a division of Ware Industries.
	14. Quail Run Building Materials, Inc.
	15. SCAFCO Corporation.
	16. Southeastern Stud & Components, Inc.
	17. Steel Construction Systems.
	18. Steeler, Inc.
	19. Super Stud Building Products, Inc.
	20. United Metal Products, Inc.


	2.2 MATERIALS
	A. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and coating weight as follows:
	1. Grade:  1TST33H1T4T (ST230H)4T and 1TST50H1T4T (ST340H)4T.
	2. Coating:  1TG601T4T (Z180)4T, 1TA601T4T (ZF180)4T, 1TAZ501T4T (AZ150)4T, or 1TGF301T4T (ZGF90)4T.

	B. Steel Sheet for Vertical Deflection and Drift Clips:  ASTM A 653/A 653M, structural steel, zinc coated, of grade and coating as follows:
	1. Grade:  1T501T4T (340)4T, Class 1 or 2.
	2. Coating:  1TG901T4T (Z275)4T.


	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:  As indicated.
	2. Flange Width:  As indicated.
	3. Section Properties:  As indicated.

	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:  Matching steel studs.
	2. Flange Width:  1T1-1/4 inches1T4T (32 mm).

	C. Steel Box or Back-to-Back Headers:  Manufacturer's standard C-shapes used to form header beams, of web depths indicated, punched, with stiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:  As indicated.
	2. Flange Width:  As indicated.
	3. Section Properties:  As Indicated.


	2.4 FLOOR JOIST FRAMING
	A. Steel Joists:  Manufacturer's standard C-shaped steel joists, of web depths indicated, punched, with stiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:  As indicated.
	2. Flange Width:  As indicated.
	3. Section Properties:  As indicated.

	B. Steel Joist Track:  Manufacturer's standard U-shaped steel joist track, of web depths indicated, unpunched, with unstiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:  Matching steel joists.
	2. Flange Width:  1T1-5/8 inches1T4T (41 mm).


	2.5 FRAMING ACCESSORIES
	A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of same grade and coating weight 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, knee braces, and girts.
	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 A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123/A 123M.
	B. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 times design load, as determined by testing per ASTM...
	C. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping steel drill screws.
	1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere.

	D. Welding Electrodes:  Comply with AWS standards.

	2.7 MISCELLANEOUS MATERIALS
	A. Galvanizing Repair Paint:  ASTM A 780.
	B. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and hydration.
	C. 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 C 1107, with flu...
	D. Shims:  Load bearing, high-density multimonomer plastic, nonleaching.
	E. Sealer Gaskets:  Closed-cell neoprene foam, 1T1/4 inch1T4T (6.4 mm)4T thick, selected from manufacturer's standard widths to match width of bottom track or rim track members.

	2.8 FABRICATION
	A. Fabricate cold-formed metal 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 ...
	1. Fabricate framing assemblies using jigs or templates.
	2. Cut framing members by sawing or shearing; do not torch cut.
	3. Fasten cold-formed metal framing members by welding, screw fastening, clinch fastening, or riveting as standard with fabricator.  Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3 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 screw penetrating joined members by not less than three exposed screw threads.

	4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw fastening, according to Shop Drawings.

	B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses.  Lift fabricated assemblies to prevent damage or permanent distortion.
	C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum allowable tolerance variation of 1T1/8 inch in 10 feet1T4T (1:960)4T and as follows:
	1. Spacing:  Space individual framing members no more than plus or minus 1T1/8 inch1T4T (3 mm)4T from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.
	2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum out-of-square tolerance of 1T1/8 inch1T4T (3 mm)4T.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting substrates and abutting structural framing for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Install load bearing shims or grout between the underside of wall bottom track or rim track and the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface on supporting concrete or masonry construction.

	3.3 INSTALLATION, GENERAL
	A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be field assembled.
	B. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel Framing - General Provisions" and to 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 1T1/16 inch1T4T (1.6 mm)4T.

	D. Install cold-formed metal 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.
	2. Fasten cold-formed metal framing members by welding, screw fastening, clinch fastening, or riveting.  Wire tying of framing members is not permitted.
	a. Comply with AWS D1.3 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, and complying 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 comparable in intensity to those for which structure was designed.  Maintain braces and supports in place, undisturbed, until entire integrated supporting structure has been...
	G. Do not bridge building expansion and control joints with cold-formed metal framing.  Independently frame both sides of joints.
	H. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up exterior framing 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 standard punched openings.
	J. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a maximum allowable tolerance variation of 1T1/8 inch in 10 feet1T4T (1:960)4T and as follows:
	1. Space individual framing members no more than plus or minus 1T1/8 inch1T4T (3 mm)4T from plan location.  Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing materials.


	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:  1T24 inches1T4T (610 mm)4T.

	B. Squarely seat studs against top and bottom tracks with gap not exceeding of 1T1/8 inch1T4T (3 mm)4T 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:  11T2 inches1T4T (305 mm)4T.

	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.  Where framing cannot be aligned, continuously reinforce track to transfer loads.
	F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting structure as indicated.
	G. Install headers over wall openings wider than stud spacing.  Locate headers above openings as indicated.  Fabricate headers of compound shapes indicated or required to transfer load to supporting studs, complete with clip-angle connectors, web stif...
	1. Frame wall openings with not less than a double stud at each jamb of frame as indicated on Shop Drawings.  Fasten jamb members together to uniformly distribute loads.
	2. Install runner 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 1T48 inches1T4T (1220 mm).4T  Fasten at each stud intersection.
	1. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of punched studs with a minimum of 2 screws into each flange of the clip angle for framing members up to 1T6 inches1T4T (150 mm)4T deep.
	2. 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. Bridging:  Proprietary bridging bars installed according to manufacturer's written instructions.

	J. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to reinforced top and bottom tracks.  Fasten clip-angle connectors to multiple studs at ends of bracing and anchor to structure.
	K. 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 on Shop Drawings.
	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 1T1-1/2 inches1T4T (38 mm)4T.
	2. Reinforce ends and bearing points of joists with web stiffeners, end clips, joist hangers, steel clip angles, or steel-stud sections as indicated on Shop Drawings.

	C. Space joists not more than 1T2 inches1T4T (51 mm)4T from abutting walls, and as follows:
	1. Joist Spacing:  1T12 inches1T4T (305 mm)4T.

	D. Frame openings with built-up joist headers consisting of joist and joist track, nesting joists, or another combination of connected joists if indicated.
	E. Install joist reinforcement at interior supports with single, short length of joist section located directly over interior support, with lapped joists of equal length to joist reinforcement, or as indicated on Shop Drawings.
	1. Install web stiffeners to transfer axial loads of walls above.

	F. Install bridging at intervals indicated on Shop Drawings.  Fasten bridging at each joist intersection as follows:
	1. Bridging:  Joist-track solid blocking of width and thickness indicated, secured to joist webs.
	2. 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.

	G. Secure joists to load-bearing interior walls to prevent lateral movement of bottom flange.
	H. 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 FIELD QUALITY CONTROL
	A. Testing:  Owner will 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 Architect.
	D. Remove and replace work where test results indicate that it does not comply with specified requirements.
	E. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.7 REPAIRS AND PROTECTION
	A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 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 metal framing is without damage or deterioration at time of Substantial Completion.



	055100_FL - METAL STAIRS
	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. Industrial-type stairs with steel grating treads.
	2. Steel tube railings attached to metal stairs.

	B. Related Sections:
	1. Division 05 Section "Pipe and Tube Railings" for pipe and tube railings not attached to metal stairs or to walls adjacent to metal stairs.


	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design metal stairs, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance of Stairs:  Metal stairs shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated.
	1. Uniform Load:  1T100 lbf/sq. ft.1T4T (4.79 kN/sq. m)4T.
	2. Concentrated Load:  1T300 lbf1T4T (1.33 kN)4T applied on an area of 1T4 sq. in.1T4T (2580 sq. mm)4T.
	3. Uniform and concentrated loads need not be assumed to act concurrently.
	4. Stair Framing:  Capable of withstanding stresses resulting from railing loads in addition to loads specified above.
	5. Limit deflection of treads, platforms, and framing members to L/360 or 1T1/4 inch1T4T (6.4 mm)4T, whichever is less.

	C. Structural Performance of Railings:  Railings shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated.
	1. Handrails and Top Rails of Guards:
	a. Uniform load of 1T50 lbf/ ft.1T4T (0.73 kN/m)4T applied in any direction.
	b. Concentrated load of 1T200 lbf1T4T (0.89 kN)4T applied in any direction.
	c. Uniform and concentrated loads need not be assumed to act concurrently.

	2. Infill of Guards:
	a. Concentrated load of 1T50 lbf1T4T (0.22 kN)4T applied horizontally on an area of 1T1 sq. ft.1T4T (0.093 sq. m)4T.
	b. Infill load and other loads need not be assumed to act concurrently.


	D. Seismic Performance:  Metal stairs shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. Component Importance Factor is 1.5.


	1.4 SUBMITTALS
	A. Product Data:  For metal stairs and steel grating.
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	C. Delegated-Design Submittal:  For installed products indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Qualification Data:  For qualified professional engineer.
	E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for stairs and railings.
	1. Test railings according ASTM E 894 and ASTM E 935.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Fabricator of products.
	B. NAAMM Stair Standard:  Comply with "Recommended Voluntary Minimum Standards for Fixed Metal Stairs" in NAAMM AMP 510, "Metal Stairs Manual," for class of stair designated, unless more stringent requirements are indicated.
	1. Industrial-Type Stairs:  Industrial class.

	C. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	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, "Structural Welding Code - Sheet Steel."


	1.6 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 anchorages for metal stairs.  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 c...
	C. Coordinate locations of hanger rods and struts with other work so that they will not encroach on required stair width and will be within the fire-resistance-rated stair enclosure.


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise indicated.  For components exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.

	2.2 FERROUS METALS
	A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	B. Steel Tubing:  ASTM A 500 (cold formed) or ASTM A 513.
	C. Steel Bars for Grating Treads:  ASTM A 36/A 36M or steel strip, ASTM A 1011/A 1011M or ASTM A 1018/A 1018M.
	D. Wire Rod for Grating Crossbars:  1TASTM A 5101T4T (ASTM A 510M)4T.
	E. Cast Iron:  Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless otherwise indicated.
	F. Uncoated, Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, structural steel, 1TGrade 251T4T (Grade 170)4T, unless another grade is required by design loads; exposed.
	G. Uncoated, Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, structural steel, 1TGrade 301T4T (Grade 205)4T, unless another grade is required by design loads.
	H. Galvanized-Steel Sheet:  ASTM A 653/A 653M, 1TG901T4T (Z275)4T coating, structural steel, 1TGrade 331T4T (Grade 230)4T, unless another grade is required by design loads.

	2.3 FASTENERS
	A. General:  Provide zinc-plated fasteners with coating complying with ASTM B 633 or 1TASTM F 19411T4T (ASTM F 1941M)4T, Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 where built into exterior walls.  Select fasteners for type, grade, and class r...
	B. Bolts and Nuts:  Regular hexagon-head bolts, 1TASTM A 307, Grade A1T4T (ASTM F 568M, Property Class 4.6)4T; with hex nuts, 1TASTM A 5631T4T (ASTM A 563M)4T; and, where indicated, flat washers.
	C. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, 1TASTM A 5631T4T (ASTM A 563M)4T; and, where indicated, flat washers.
	D. Machine Screws:  1TASME B18.6.31T4T (ASME B18.6.7M)4T.
	E. Lag Screws:  1TASME B18.2.11T4T (ASME B18.2.3.8M)4T.
	F. Plain Washers:  Round, 1TASME B18.22.11T4T (ASME B18.22M)4T.
	G. Lock Washers:  Helical, spring type, 1TASME B18.21.11T4T (ASME B18.21.2M)4T.
	H. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical 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 con...
	1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with ASTM B 633 or 1TASTM F 19411T4T (ASTM F 1941M)4T, Class Fe/Zn 5, unless otherwise indicated.


	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.

	2.5 FABRICATION, GENERAL
	A. Provide complete stair assemblies, including metal framing, hangers, struts, railings, clips, brackets, bearing plates, and other components necessary to support and anchor stairs and platforms on supporting structure.
	1. Join components by welding unless otherwise indicated.
	2. Use connections that maintain structural value of joined pieces.

	B. Preassembled Stairs:  Assemble stairs in shop to greatest extent possible.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1T1/32 inch1T4T (1 mm)4T unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	E. Form exposed work with accurate angles and surfaces and straight edges.
	F. Weld connections 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. Weld exposed corners and seams continuously unless otherwise indicated.
	5. At exposed connections, finish exposed welds to comply with NOMMA's "Voluntary Joint Finish Standards" for Type 4 welds:  good quality, uniform undressed weld with minimal splatter.

	G. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.  Where exposed fasteners are required, use Phillips flat-head (countersunk) screws or bolts unless otherwise indicated.  Locate joints where ...
	H. Fabricate joints that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.

	2.6 STEEL-FRAMED STAIRS
	A. Stair Framing:
	1. Fabricate stringers of steel channels or tubes.
	a. Provide closures for exposed ends of channel or tube stringers.

	2. Construct platforms of steel channel or tube headers and miscellaneous framing members as needed to comply with performance requirements.
	3. Weld or bolt stringers to headers; weld or bolt framing members to stringers and headers.  If using bolts, fabricate and join so bolts are not exposed on finished surfaces.

	B. Metal Bar-Grating Stairs:  Form treads and platforms to configurations shown from metal bar grating; fabricate to comply with NAAMM MBG 531, "Metal Bar Grating Manual."
	1. Fabricate treads and platforms from welded or pressure-locked steel grating with openings in gratings no more than 1T3/4 inch1T4T (19 mm)4T in least dimension.
	2. Surface:  Serrated.
	3. Finish:  Galvanized.
	4. Fabricate grating treads with cast abrasive nosing and with steel angle or steel plate carrier at each end for stringer connections.  Secure treads to stringers with bolts.
	5. Fabricate grating platforms with nosing matching that on grating treads.  Provide toeplates at open-sided edges of grating platforms.  Weld grating to platform framing.


	2.7 STAIR RAILINGS
	A. Steel Tube Railings:  Fabricate railings to comply with requirements indicated for design, dimensions, details, finish, and member sizes, including wall thickness of tube, post spacings, and anchorage, but not less than that needed to withstand ind...
	1. Rails and Posts:  1T1-5/8-inch-1T4T (41-mm-)4T diameter top rail and 1T1-5/8-inch-1T4T (41-mm-)4T diameter posts.
	2. Intermediate Rails Infill:  1T1-5/8-inch-1T4T (41-mm-)4T diameter intermediate rails spaced less than 1T21 inches1T4T (533 mm)4T clear.

	B. Welded Connections:  Fabricate railings with welded connections.  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	1. Finish welds to comply with NOMMA's "Voluntary Joint Finish Standards" for Type 3 welds:  partially dressed weld with spatter removed.

	C. Form changes in direction of railings as follows:
	1. By bending or by inserting prefabricated elbow fittings.

	D. Form simple and compound curves by bending members in jigs to produce uniform curvature for each repetitive configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming...
	E. Close exposed ends of railing members with prefabricated end fittings.
	F. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated.  Close ends of returns unless clearance between end of rail and wall is 1T1/4 inch1T4T (6 mm)4T or less.
	G. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, miscellaneous fittings, and anchors for interconnecting components and for attaching to other work.  Furnish inserts and other anchorage devices for connecting...
	1. Connect posts to stair framing by direct welding unless otherwise indicated.
	2. For galvanized railings, provide galvanized fittings, brackets, fasteners, sleeves, and other ferrous-metal components.

	H. Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant material, where needed to transfer wall bracket loads through wall finishes to structural supports.  Size fillers to suit wall finish thicknesses and to produce adeq...

	2.8 FINISHES
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Finish metal stairs after assembly.
	C. 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. Fill vent and drain holes that will be exposed in finished Work, unless indicated to remain as weep holes, by plugging with zinc solder and filing off smooth.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary for securing metal stairs to in-place construction.  Include threaded fasteners for concrete and masonry inserts, through-bolts, lag bolts, and other conne...
	B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal stairs.  Set units accurately in location, alignment, and elevation, measured from established lines and levels and free of rack.
	C. Install metal stairs by welding stair framing to steel structure or to weld plates cast into concrete unless otherwise indicated.
	D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	E. 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...
	F. Field Welding:  Comply with requirements for welding in "Fabrication, General" Article.

	3.2 INSTALLING RAILINGS
	A. Adjust railing systems before anchoring to ensure matching alignment at abutting joints.  Space posts at spacing indicated or, if not indicated, as required by design loads.  Plumb posts in each direction.  Secure posts and rail ends to building co...
	1. Anchor posts to steel by welding directly to steel supporting members.


	3.3 ADJUSTING AND CLEANING
	A. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.



	055213_FL - PIPE AND TUBE RAILINGS
	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. Steel pipe railings.

	B. Related Sections:
	1. Division 05 Section "Metal Stairs" for steel tube railings associated with metal stairs.


	1.3 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design railings, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. General:  In engineering railings to withstand structural loads indicated, determine allowable design working stresses of railing materials based on the following:
	1. Steel:  72 percent of minimum yield strength.

	C. Structural Performance:  Railings shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Handrails and Top Rails of Guards:
	a. Uniform load of 1T50 lbf/ ft.1T4T (0.73 kN/m)4T applied in any direction.
	b. Concentrated load of 1T200 lbf1T4T (0.89 kN)4T applied in any direction.
	c. Uniform and concentrated loads need not be assumed to act concurrently.

	2. Infill of Guards:
	a. Concentrated load of 1T50 lbf1T4T (0.22 kN)4T applied horizontally on an area of 1T1 sq. ft.1T4T (0.093 sq. m)4T.
	b. Infill load and other loads need not be assumed to act concurrently.


	D. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Manufacturer's product lines of mechanically connected railings.
	2. Railing brackets.
	3. Grout, anchoring cement, and paint products.

	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	C. Delegated-Design Submittal:  For installed products indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	D. Qualification Data:  For qualified professional engineer.
	E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, according to ASTM E 894 and ASTM E 935.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of railing from single source from single manufacturer.
	B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Welding Qualifications:  Qualify procedures and personnel according to 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, "Structural Welding Code - Stainless Steel."


	1.6 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.

	1.7 COORDINATION AND SCHEDULING
	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 anchorages for railings.  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 concr...
	C. Schedule installation so wall attachments are made only to completed walls.  Do not support railings temporarily by any means that do not satisfy structural performance requirements.


	PART 2 -  PRODUCTS
	2.1 METALS, GENERAL
	A. Metal Surfaces, General:  Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors:  Cast or formed metal of same type of material and finish as supported rails unless otherwise indicated.

	2.2 STEEL
	A. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are required by structural loads.
	1. Provide galvanized finish where indicated.

	B. Plates, Shapes, and Bars:  ASTM A 36/A 36M.

	2.3 FASTENERS
	A. General:  Provide the following:
	1. Hot-Dip Galvanized Railings:  Type 304 stainless-steel or hot-dip zinc-coated steel fasteners complying with ASTM A 153/A 153M or ASTM F 2329 for zinc coating.

	B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, unless exposed fasteners are unavoidable or are the standard fastening method for railings indicated.
	2. Provide Phillips flat-head machine screws for exposed fasteners unless otherwise indicated.

	D. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical 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 con...
	1. Material for Interior Locations:  Carbon-steel components zinc-plated to comply with ASTM B 633 or 1TASTM F 19411T4T (ASTM F 1941M)4T, Class Fe/Zn 5, unless otherwise indicated.


	2.4 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded.
	B. Etching Cleaner for Galvanized Metal:  Complying with MPI#25.
	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. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.5 FABRICATION
	A. General:  Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	1. Rails and Posts:  1T1-5/8-inch-1T4T (41-mm-)4T diameter top rail and 1T1-5/8-inch-1T4T (41-mm-)4T diameter posts.
	2. Intermediate Rails Infill:  1T1-5/8-inch-1T4T (41-mm-)4T diameter intermediate rails spaced less than 1T21 inches1T4T (533 mm)4T clear.

	B. Assemble railings in the shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Clearly mark units for reassembly and coordinated installation.  Use con...
	C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius of approximately 1T1/32 inch1T4T (1 mm)4T unless otherwise indicated.  Remove sharp or rough areas on exposed surfaces.
	D. Form work true to line and level with accurate angles and surfaces.
	E. Fabricate connections that will be exposed to weather in a manner to exclude water.  Provide weep holes where water may accumulate.
	F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
	G. Connections:  Fabricate railings with welded connections unless otherwise indicated.
	H. Welded Connections:  Cope components at connections to provide close fit, or use fittings designed for this purpose.  Weld all around at connections, including at fittings.
	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 flux immediately.
	4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing and welded surface matches contours of adjoining surfaces.

	I. Form changes in direction as follows:
	1. By bending or by inserting prefabricated elbow fittings.

	J. Bend members in jigs to produce uniform curvature for each configuration required; maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	K. Close exposed ends of railing members with prefabricated end fittings.
	L. Brackets, Flanges, Fittings, and Anchors:  Provide brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work unless otherwise indicated.
	M. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work.  Fabricate anchorage devices capable of withstanding loads imposed by railings.  Coordinate anchorage devices with supporting structure.
	N. Toe Boards:  Where indicated, provide toe boards at railings around openings and at edge of open-sided floors and platforms.  Fabricate to dimensions and details indicated.

	2.6 FINISHES, GENERAL
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	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 appearanc...
	D. Provide exposed fasteners with finish matching appearance, including color and texture, of railings.

	2.7 STEEL FINISHES
	A. Galvanized Railings:
	1. Hot-dip galvanize steel and railings, including hardware, after fabrication.
	2. Fill vent and drain holes that will be exposed in the finished Work, unless indicated to remain as weep holes, by plugging with zinc solder and filing off smooth.

	B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous components.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings.  Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	1. Do not weld, cut, or abrade surfaces of railing components that have been coated or finished after fabrication and that are intended for field connection by mechanical or other means without further cutting or fitting.
	2. Set posts plumb within a tolerance of 1T1/16 inch in 3 feet1T4T (2 mm in 1 m)4T.
	3. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and ramps for sloping members do not exceed 1T1/4 inch in 12 feet1T4T (5 mm in 3 m)4T.

	C. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	D. Fastening to In-Place Construction:  Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.

	3.2 RAILING CONNECTIONS
	A. Welded Connections:  Use fully welded joints for permanently connecting railing components.  Comply with requirements for welded connections in "Fabrication" Article whether welding is performed in the shop or in the field.
	B. Expansion Joints:  Install expansion joints at locations indicated but not farther apart than required to accommodate thermal movement.  Provide slip-joint internal sleeve extending 1T2 inches1T4T (50 mm)4T beyond joint on either side, fasten inter...

	3.3 ANCHORING POSTS
	A. Anchor posts to concrete with heavy duty floor flange connected to post and concrete surface as follows:
	1. For steel pipe railings, weld flanges to post and bolt to concrete supporting surfaces with anchor bolts at each corner of flange.


	3.4 ADJUSTING AND CLEANING
	A. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780.

	3.5 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer.  Remove protective coverings at time of Substantial Completion.



	061053 FL - MISCELLANEOUS ROUGH CARPENTRY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Wood blocking and nailers.
	2. Plywood backing panels.


	1.3 DEFINITIONS
	A. Dimension Lumber:  Lumber of 1T2 inches nominal1T4T (38 mm actual)4T or greater but less than 1T5 inches nominal1T4T (114 mm actual)4T in least dimension.
	B. Lumber grading agencies, and the abbreviations used to reference them, include the following:
	1. NeLMA:  Northeastern Lumber Manufacturers' Association.
	2. NHLA:  National Hardwood Lumber Association.
	3. NLGA:  National Lumber Grades Authority.
	4. SPIB:  The Southern Pine Inspection Bureau.
	5. WCLIB:  West Coast Lumber Inspection Bureau.
	6. WWPA:  Western Wood Products Association.


	1.4 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. 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 in...
	3. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.
	4. Include copies of warranties from chemical treatment manufacturers for each type of treatment.

	B. Research/Evaluation Reports:  For the following, showing compliance with building code in effect for Project:
	1. Preservative-treated wood.
	2. Fire-retardant-treated wood.
	3. Metal framing anchors.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers between each bundle to provide air circulation.  Provide for air circulation around stacks and under coverings.
	B. Deliver interior wood materials that are to be exposed to view only after building is enclosed and weatherproof, wet work other than painting is dry, and HVAC system is operating and maintaining temperature and humidity at occupancy levels.


	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, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review.  Provide lumber gra...
	1. Factory mark each piece of lumber with grade stamp of grading agency.
	2. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content specified.  Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
	3. Provide dressed lumber, S4S, unless otherwise indicated.


	2.2 WOOD-PRESERVATIVE-TREATED MATERIALS
	A. Preservative Treatment by Pressure Process:  AWPA C2, except that lumber that is not in contact with the ground and is continuously protected from liquid water may be treated according to AWPA C31 with inorganic boron (SBX).
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.

	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application:  Treat all miscellaneous carpentry, unless otherwise indicated.

	2.3 FIRE-RETARDANT-TREATED MATERIALS
	A. General:  Comply with performance requirements in AWPA C20 (lumber) and AWPA C27 (plywood).
	1. Use treatment that does not promote corrosion of metal fasteners.
	2. Use Exterior type for exterior locations and where indicated.
	3. Use Interior Type A, unless otherwise indicated.

	B. Identify fire-retardant-treated wood with appropriate classification marking of testing and inspecting agency acceptable to authorities having jurisdiction.
	C. Application:  Treat items indicated on Drawings, and the following:
	1. Concealed blocking.
	2. Plywood backing panels.


	2.4 MISCELLANEOUS LUMBER
	A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	1. Blocking.
	2. Nailers.

	B. For items of dimension lumber size, provide Construction or No. 2 grade lumber with 19 percent maximum moisture content of any species.
	C. 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.

	2.5 PLYWOOD BACKING PANELS
	A. Telephone and Electrical Equipment Backing Panels:  DOC PS 1, fire-retardant treated, in thickness indicated or, if not indicated, not less than 1T1/2-inch1T4T (13-mm)4T nominal thickness.

	2.6 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this Article for material and manufacture.
	1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.

	B. Nails, Brads, and Staples:  ASTM F 1667.
	C. Wood Screws:  ASME B18.6.1.
	D. Screws for Fastening to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.
	E. Lag Bolts:  1TASME B18.2.11T4T (ASME B18.2.3.8M)4T.
	F. Bolts:  Steel bolts complying with 1TASTM A 307, Grade A1T4T (ASTM F 568M, Property Class 4.6)4T; with 1TASTM A 5631T4T (ASTM A 563M)4T hex nuts and, where indicated, flat washers.

	2.7 METAL FRAMING ANCHORS
	A. Galvanized Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, 1TG601T4T (Z180)4T coating designation.
	1. Use for interior locations where stainless steel is not indicated.

	B. Stainless-Steel Sheet:  ASTM A 666, Type 304.
	1. Use for exterior locations and where indicated.



	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted.  Fit carpentry to other construction; scribe and cope as needed for accurate fit.  Locate nailers, blocking, and similar supports to comply with requirem...
	B. Where wood-preservative-treated lumber is installed adjacent to metal decking, install continuous flexible flashing separator between wood and metal decking.
	C. Metal Framing Anchors:  Install metal framing to comply with manufacturer's written instructions.
	D. Do not splice structural members between supports, unless otherwise indicated.
	E. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	F. Sort and select lumber so that natural characteristics will 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 w...
	G. 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.

	H. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.


	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 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 l...
	B. Protect rough carpentry from weather.  If, despite protection, rough carpentry becomes wet, apply EPA-registered borate treatment.  Apply borate solution by spraying to comply with EPA-registered label.



	061600_FL - SHEATHING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Wall sheathing.
	2. Subflooring.
	3. Building wrap.
	4. Sheathing joint-and-penetration treatment.
	5. Flexible flashing at openings in sheathing.

	B. Related Sections include the following:
	1. Division 06 Section "Miscellaneous Rough Carpentry" for plywood backing panels.


	1.3 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. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated plywood complies with requirements.  Indicate type of preservative used and net amount of preservative retained.
	2. For products receiving a waterborne treatment, include statement that moisture content of treated materials was reduced to levels specified before shipment to Project site.
	3. Include copies of warranties from chemical treatment manufacturers for each type of treatment.
	4. For building wrap, include data on air-/moisture-infiltration protection based on testing according to referenced standards.

	B. Research/Evaluation Reports:  For the following, showing compliance with building code in effect for Project:
	1. Preservative-treated plywood.
	2. Building wrap.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Stack plywood and other panels flat with spacers between each bundle to provide air circulation.  Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PANEL PRODUCTS, GENERAL
	A. Plywood:  Either DOC PS 1 or DOC PS 2, unless otherwise indicated.
	B. Thickness:  As needed to comply with requirements specified, but not less than thickness indicated.
	C. Factory mark panels to indicate compliance with applicable standard.

	2.2 PRESERVATIVE-TREATED PLYWOOD
	A. Preservative Treatment by Pressure Process:  AWPA C9.
	1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium.

	B. Mark plywood with appropriate classification marking of an inspection agency acceptable to authorities having jurisdiction.
	C. Application:  Treat all plywood, unless otherwise indicated.

	2.3 WALL SHEATHING
	A. Plywood Wall Sheathing:  Exterior, Structural I sheathing.
	1. Span Rating:  Not less than 16/0.
	2. Nominal Thickness:  Not less than 1T1/2 inch1T4T (13 mm)4T.


	2.4 SUBFLOORING AND UNDERLAYMENT
	A. Plywood Subflooring:  Exposure 1, Structural I single-floor panels or sheathing.
	1. Span Rating:  Not less than 24 o.c. or 40/20.
	2. Nominal Thickness:  Not less than 1T23/32 inch1T4T (18.3 mm)4T.


	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 wall sheathing, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M or Type 304 stainless steel.

	B. Wood Screws:  ASME B18.6.1.
	C. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing:  ASTM C 954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.
	1. For wall and roof sheathing panels, provide screws with organic-polymer or other corrosion-protective coating having a salt-spray resistance of more than 800 hours according to ASTM B 117.


	2.6 WEATHER-RESISTANT SHEATHING PAPER
	A. Building Wrap:  ASTM E 1677, Type I air retarder; with flame-spread and smoke-developed indexes of less than 25 and 450, respectively, when tested according to ASTM E 84; UV stabilized; and acceptable to authorities having jurisdiction.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. DuPont (E. I. du Pont de Nemours and Company); Tyvek CommercialWrap.
	b. Pactiv, Inc.; GreenGuard MAX.
	c. Raven Industries Inc.; Rufco-Wrap.

	2. Air Penetration: 0.001 cfm/ftP2P at 75 Pa, when tested in accordance with ASTM E2178. Type I per ASTM E1677.  ≤0.04 cfm/ftP2P at 75 Pa, when tested in accordance with ASTM E2357.
	3. Water Vapor Transmission: 28 perms, when tested in accordance with ASTM E96, Method B.
	4. Water Penetration Resistance: Minimum 280 cm when tested in accordance with AATCC Test Method 127.
	5. Basis Weight: Minimum 2.7 oz/ydP2P, when tested in accordance with TAPPI Test Method T-410.
	6. Air Resistance: Air infiltration at >1500 seconds, when tested in accordance with TAPPI Test Method T-460.
	7. Tensile Strength: Minimum 38/35 lbs/in., when tested in accordance with ASTM D882, Method A.
	8. Tear Resistance: 12/10 lbs., when tested in accordance with ASTM D1117.
	9. Allowable UV Exposure Time:  Not less than three months.

	B. Building-Wrap Tape:  Pressure-sensitive plastic tape recommended by building-wrap manufacturer for sealing joints and penetrations in building wrap.

	2.7 MISCELLANEOUS MATERIALS
	A. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, rubberized-asphalt compound, bonded to a high-density, cross-laminated polyethylene film to produce an overall thickness of not less than 1T0.025 inch1T4T (0.6 ...
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Carlisle Coatings & Waterproofing; CCW-705-TWF Thru-Wall Flashing.
	b. Grace Construction Products, a unit of W. R. Grace & Co. - Conn.; Vycor Plus Self-Adhered Flashing.
	c. MFM Building Products Corp.; Window Wrap.
	d. Polyguard Products, Inc.; Polyguard 300.
	e. Protecto Wrap Company; BT-20 XL.


	B. Primer for Flexible Flashing:  Product recommended by manufacturer of flexible flashing for substrate.


	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.
	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. NES NER-272 for power-driven fasteners.
	2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code."

	D. Coordinate wall 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.
	E. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural support elements.
	F. 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. E30S, "Engineered Wood Construction Guide," for types of structural-use panels and applications indicated.
	B. Fastening Methods:  Fasten panels as indicated below:
	1. Subflooring:
	a. Screw to cold-formed metal framing.

	2. Wall Sheathing:
	a. Screw to cold-formed metal framing.
	b. Space panels 1T1/8 inch1T4T (3 mm)4T apart at edges and ends.



	3.3 WEATHER-RESISTANT SHEATHING-PAPER INSTALLATION
	A. General:  Cover sheathing with weather-resistant sheathing paper as follows:
	1. Cut back barrier 1T1/2 inch1T4T (13 mm)4T 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 1T4-inch1T4T (100-mm)4T overlap, unless otherwise indicated.

	B. Building Wrap:  Comply with manufacturer's written instructions.
	1. Seal seams, edges, fasteners, and penetrations with tape.
	2. Extend into jambs of openings and seal corners with tape.


	3.4 SHEATHING JOINT-AND-PENETRATION TREATMENT
	A. Seal sheathing joints according to sheathing manufacturer's written instructions.
	1. Apply elastomeric sealant to joints and fasteners and trowel flat.  Apply sufficient quantity of sealant to completely cover joints and fasteners after troweling.  Seal other penetrations and openings.


	3.5 FLEXIBLE FLASHING INSTALLATION
	A. Apply flexible flashing where indicated to comply with manufacturers written instructions.
	1. Prime substrates as recommended by flashing manufacturer.
	2. Lap seams and junctures with other materials at least 1T4 inches1T4T (100 mm)4T, except that at flashing flanges of other construction, laps need not exceed flange width.
	3. Lap flashing over weather-resistant building paper at bottom and sides of openings.
	4. After flashing has been applied, roll surfaces with a hard rubber or metal roller to ensure that flashing is completely adhered to substrates.




	072100_FL - THERMAL 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:
	1. Glass-fiber blanket insulation.

	B. Related Sections:
	1. Division 13 Section "Metal Building Systems" for faced metal building insulation.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each product.

	1.4 QUALITY ASSURANCE
	A. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect insulation materials from physical damage and from deterioration due to moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with manufacturer's written instructions for handling, storing, and protecting during...


	PART 2 -  PRODUCTS
	2.1 GLASS-FIBER BLANKET INSULATION
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. CertainTeed Corporation.
	2. Guardian Building Products, Inc.
	3. Johns Manville.
	4. Knauf Insulation.
	5. Owens Corning.

	B. Unfaced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type I; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean substrates of substances that are harmful to insulation or that interfere with insulation attachment.

	3.2 INSTALLATION, GENERAL
	A. Comply with insulation manufacturer's written instructions applicable to products and applications indicated.
	B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice, rain, or snow at any time.
	C. Extend insulation to envelop entire area to be insulated.  Cut and fit tightly around obstructions and fill voids with insulation.  Remove projections that interfere with placement.
	D. Provide sizes to fit applications indicated and selected from manufacturer's standard thicknesses, widths, and lengths.  Apply single layer of insulation units to produce thickness indicated unless multiple layers are otherwise shown or required to...

	3.3 INSTALLATION OF INSULATION FOR FRAMED CONSTRUCTION
	A. Apply insulation units to substrates by method indicated, complying with manufacturer's written instructions.  If no specific method is indicated, bond units to substrate with adhesive or use mechanical anchorage to provide permanent placement and ...
	B. Glass-Fiber Blanket Insulation:  Install in cavities formed by framing members according to the following requirements:
	1. Use insulation widths and lengths that fill the cavities formed by framing members.  If more than one length is required to fill the cavities, provide lengths that will produce a snug fit between ends.
	2. Place insulation in cavities formed by framing members to produce a friction fit between edges of insulation and adjoining framing members.
	3. Maintain 1T3-inch1T4T (76-mm)4T clearance of insulation around recessed lighting fixtures not rated for or protected from contact with insulation.

	C. Miscellaneous Voids:  Install insulation in miscellaneous voids and cavity spaces where required to prevent gaps in insulation using the following materials:
	1. Spray Polyurethane Insulation:  Apply according to manufacturer's written instructions.


	3.4 PROTECTION
	A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, and other causes.  Provide temporary coverings or enclosures where insulation is subject to abuse and cannot be concealed and protected by permanent construc...



	079200 FL - JOINT SEALANTS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Urethane joint sealants.
	3. Latex joint sealants.

	B. Related Sections:
	1. Division 04 Section "Unit Masonry" for masonry control and expansion joint fillers and gaskets.
	2. Division 08 Section "Glazing" for glazing sealants.
	3. Division 09 Section "Gypsum Board" for sealing perimeter joints.


	1.3 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	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 1T1/2-inch-1T4T (13-mm-)4T wide joints formed between two 1T6-inch-1T4T (150-mm-)4T long strips of material matching the appearance...
	D. Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.

	E. Product Certificates:  For each kind of joint sealant and accessory, from manufacturer.
	F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.
	B. Product Testing:  Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.


	1.5 PROJECT 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 1T40 deg F1T4T (5 deg C)4T.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide 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 testin...
	B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and...
	C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	D. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.2 SILICONE JOINT SEALANTS
	A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use NT.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Bondaflex Technologies; Sil 290.
	b. Dow Corning Corporation; 790.
	c. GE Advanced Materials - Silicones; SilPruf LM SCS2700.
	d. Pecora Corporation; 890.
	e. Tremco Incorporated; Spectrem 1.



	2.3 URETHANE JOINT SEALANTS
	A. Single-Component, Pourable, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type S, Grade P, Class 25, for Use T.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Sonolastic SL 1.
	b. Bostik, Inc.; Chem-Calk 950.
	c. Pecora Corporation; Urexpan NR-201.
	d. Polymeric Systems, Inc.; Flexiprene 952.
	e. Schnee-Morehead, Inc.; Permathane SM7101.
	f. Sika Corporation. Construction Products Division; Sikaflex - 1CSL.
	g. Tremco Incorporated; Vulkem 45.



	2.4 LATEX JOINT SEALANTS
	A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Sonolac.
	b. Bondaflex Technologies; AC 600.
	c. Bostik, Inc.; Chem-Calk 600.
	d. Pecora Corporation; AC-20+.
	e. Schnee-Morehead, Inc.; SM 8200.
	f. Tremco Incorporated; Tremflex 834.



	2.5 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin), 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 a...

	2.6 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 ...
	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 joint-sealant performance.
	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 manufactu...
	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 ...
	a. Concrete.
	b. Masonry.

	3. Remove laitance and form-release agents from concrete.
	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. Glass.


	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 instructi...
	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 ...

	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 below to form smooth, uniform beads of configuration indicated; to eliminate...
	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.


	3.4 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.

	3.5 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 Completio...

	3.6 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Joints in concrete walks and paving.

	2. Urethane Joint Sealant:  Single component, pourable, traffic grade.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints in unit masonry.
	b. Joints between metal panels.
	c. Joints between different materials listed above.
	d. Perimeter joints between materials listed above and frames of doors, windows, and louvers.
	e. Other joints as indicated.

	2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 100/50.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	C. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces.
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.
	b. Other joints as indicated.

	2. Urethane Joint Sealant:  Single component, pourable, traffic grade.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	D. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Vertical joints on exposed surfaces of walls and partitions.
	d. Perimeter joints between interior wall surfaces and frames of interior doors and windows.
	e. Joints between different materials listed above.
	f. Other joints as indicated.

	2. Joint Sealant:  Latex.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.




	081113 FL - HOLLOW METAL DOORS AND FRAMES
	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. Standard hollow metal doors and frames.

	B. Related Sections:
	1. Division 08 Section "Door Hardware" for door hardware for hollow metal doors.
	2. Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting hollow metal doors and frames.


	1.3 DEFINITIONS
	A. Minimum Thickness:  Minimum thickness of base metal without coatings.
	B. Standard Hollow Metal Work:  Hollow metal work fabricated according to ANSI/SDI A250.8.
	C. Custom Hollow Metal Work:  Hollow metal work fabricated according to ANSI/NAAMM-HMMA 861.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, core descriptions, fire-resistance rating, temperature-rise ratings, and finishes.
	B. Shop Drawings:  Include the following:
	1. Elevations of each door design.
	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.
	8. Details of moldings, removable stops, and glazing.

	C. Samples for Verification:
	1. Samples are only required by request of the architect and for manufactures that are not current members of Steel Door Institute.
	2. For each type of exposed finish required, prepared on Samples of not less than 1T3 by 5 inches1T4T (75 by 125 mm)4T.
	3. For the following items, prepared on Samples about 1T12 by 12 inches1T4T (305 by 305 mm)4T to demonstrate compliance with requirements for quality of materials and construction:
	a. Doors:  Show vertical-edge, top, and bottom construction; core construction; and hinge and other applied hardware reinforcement.  Include separate section showing glazing if applicable.
	b. Frames:  Show profile, corner joint, floor and wall anchors, and silencers.  Include separate section showing fixed hollow metal panels and glazing if applicable.


	D. Other Action Submittals:
	1. Schedule:  Provide a schedule of hollow metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings.  Coordinate with door hardware schedule.

	E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each type of hollow metal door and frame assembly.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain hollow metal work from single source from single manufacturer.
	B. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, based on testing at positive pressure according to NFPA 252 or UL 10C.
	1. Temperature-Rise Limit:  Where indicated and at vertical exit enclosures and exit passageways, provide doors that have a maximum transmitted temperature end point of not more than 1T450 deg F1T4T (250 deg C)4T above ambient after 30 minutes of stan...

	C. Smoke-Control Door Assemblies:  Comply with NFPA 105 or UL 1784.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and Project-site storage.  Do not use nonvented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow metal work under cover at Project site.  Place in stacks of five units maximum in a vertical position with heads up, spaced by blocking, on minimum 1T4-inch-1T4T (102-mm-)4T high wood blocking.  Do not store in a manner that traps exce...
	1. Provide minimum 1T1/4-inch1T4T (6-mm)4T space between each stacked door to permit air circulation.


	1.7 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual dimensions of openings by field measurements before fabrication.

	1.8 COORDINATION
	A. Coordinate installation of anchorages 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 t...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Amweld Building Products, LLC.
	2. Ceco Door Products; an Assa Abloy Group company.
	3. Curries Company; an Assa Abloy Group company.
	4. Fleming Door Products Ltd.; an Assa Abloy Group company.
	5. Steelcraft; an Ingersoll-Rand company.
	6. No Substitution, material from custom hollow metal fabricators will not be accepted on jobsite unless prior approval is given in accordance with substitution request requirements.


	2.2 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with minimum 1TG601T4T (Z180)4T or 1TA601T4T (ZF180)4T metallic coating.
	C. Frame Anchors:  ASTM A 591/A 591M, Commercial Steel (CS), 1T40Z1T4T (12G)4T coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.

	D. Inserts, Bolts, and Fasteners:  Hot-dip galvanized according to ASTM A 153/A 153M.
	E. Mineral-Fiber Insulation:  ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool with 1T6- to 12-lb/cu. ft.1T4T (96- to 192-kg/cu. m)4T density; with maximum flame-spread and smoke-developme...
	F. Glazing:  Comply with requirements in Division 08 Section "Glazing."

	2.3 STANDARD HOLLOW METAL DOORS
	A. General:  Provide doors of design indicated, not less than thickness indicated; fabricated with smooth surfaces, without visible joints or seams on exposed faces unless otherwise indicated.  Comply with ANSI/SDI A250.8.
	1. Design:  Flush panel.
	2. Core Construction:  Manufacturer's standard kraft-paper honeycomb, polystyrene, polyurethane, polyisocyanurate, mineral-board, or vertical steel-stiffener core.
	a. Fire Door Core:  As required to provide fire-protection and temperature-rise ratings indicated.
	b. Thermal-Rated (Insulated) Doors:  Where indicated, provide doors fabricated with thermal-rated assemblies with R Factor 11 or better.
	1) Locations:  Exterior doors.


	3. Vertical Edges for Single-Acting Doors:  Beveled edge.
	a. Beveled Edge:  1T1/8 inch in 2 inches1T4T (3 mm in 50 mm)4T.

	4. Top and Bottom Edges:  Closed with flush or inverted 1T0.042-inch-1T4T (1.0-mm-)4T thick, end closures or channels of same material as face sheets.
	5. Tolerances:  Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames."

	B. Exterior Doors:  Face sheets fabricated from metallic-coated steel sheet.  Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical performance level:
	1. Level 3 and Physical Performance Level A (Extra Heavy Duty), (1T0.053-inch -1T4T 1.3-mm-)4T thick steel, Model 2 (Seamless face and edges).

	C. Interior Doors:  Face sheets fabricated from cold-rolled steel sheet unless metallic-coated sheet is indicated.  Provide doors complying with requirements indicated below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for ph...
	1. Level 3 and Physical Performance Level A (Extra Heavy Duty), minimum 16 gage (1T0.053-inch -1T4T 1.3-mm-)4T thick steel, Model 2 (Seamless face and edges).

	D. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcing plates from same material as door face sheets.
	E. Fabricate concealed stiffeners and hardware reinforcement from either cold- or hot-rolled steel sheet.

	2.4 STANDARD HOLLOW METAL FRAMES
	A. General:  Comply with ANSI/SDI A250.8 and with details indicated for type and profile.
	B. Exterior Frames:  Fabricated from metallic-coated steel sheet.
	1. Fabricate frames with mitered or coped corners.
	2. Fabricate frames as full profile welded unless otherwise indicated.
	3. Frames for Level 3 Steel Doors:  1T0.053-inch-1T4T (1.3-mm-)4T thick steel sheet.

	C. Interior Frames:  Fabricated from cold-rolled steel sheet unless metallic-coated sheet is indicated.
	1. Fabricate frames with mitered or coped corners.
	2. Fabricate frames as face welded unless otherwise indicated.
	3. Frames for Level 3 Steel Doors:  1T0.053-inch-1T4T (1.3-mm-)4T thick steel sheet.
	4. Frames for Borrowed Lights:  1T0.053-inch-1T4T (1.3-mm-)4T thick steel sheet.

	D. Hardware Reinforcement:  Fabricate according to ANSI/SDI A250.6 with reinforcement plates from same material as frames.

	2.5 FRAME ANCHORS
	A. Jamb Anchors:
	1. Stud-Wall Type:  Designed to engage stud, welded to back of frames; not less than 1T0.042 inch1T4T (1.0 mm)4T thick.
	2. Postinstalled Type:  Provide pipe spacer from frame to wall, with throat reinforcement plate, welded to frame at each anchor location.

	B. Floor Anchors:  Formed from same material as frames, not less than 1T0.042 inch1T4T (1.0 mm)4T thick, and as follows:
	1. Monolithic Concrete Slabs:  Clip-type anchors, with two holes to receive fasteners.


	2.6 STOPS AND MOLDINGS
	A. Moldings for Glazed Lites in Doors:  Minimum 1T0.032 inch1T4T (0.8 mm)4T thick, fabricated from same material as door face sheet in which they are installed.
	B. Fixed Frame Moldings:  Formed integral with hollow metal frames, a minimum of 1T5/8 inch1T4T (16 mm)4T high unless otherwise indicated.
	C. Loose Stops for Glazed Lites in Frames:  Minimum 1T0.032 inch1T4T (0.8 mm)4T thick, fabricated from same material as frames in which they are installed.

	2.7 ACCESSORIES
	A. Mullions and Transom Bars:  Join to adjacent members by welding or rigid mechanical anchors.

	2.8 FABRICATION
	A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum radius for thickness of metal.  Where practical, fit and assemble units in manufacturer's plant.  To e...
	B. Tolerances:  Fabricate hollow metal work to tolerances indicated in SDI 117.
	C. Hollow Metal Doors:
	1. Exterior Doors:
	a. Provide weep-hole openings in bottom of exterior doors to permit moisture to escape.  Top of door to be flush and sealed joints in top edges of doors against water penetration.
	b. Provide Polyurethane core.

	2. Glazed Lites:  Factory cut openings in doors.
	3. 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 1T3/4 inch1T4T (19 mm)4T beyond edge of door on which astragal is mounted.

	D. Hollow Metal Frames:  Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make smooth, flush, and invisible. Continuously backweld joints at exterior frames.
	2. Sidelight 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 butt welding.
	3. Continuous Hinge Reinforcement:  Provide welded continuous 12 gauge strap for continuous hinges specified in hardware sets in Division 8 Door Hardware.
	4. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	5. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four spot welds per anchor.
	6. Jamb Anchors:  Provide number and spacing of anchors as follows:
	a. Stud-Wall Type:  Locate anchors not more than 1T18 inches1T4T (457 mm)4T from top and bottom of frame.  Space anchors not more than 1T32 inches1T4T (813 mm)4T o.c. and as follows:
	1) Three anchors per jamb up to 1T60 inches1T4T (1524 mm)4T high.
	2) Four anchors per jamb from 1T60 to 90 inches1T4T (1524 to 2286 mm)4T high.
	3) Five anchors per jamb from 1T90 to 96 inches1T4T (2286 to 2438 mm)4T high.
	4) Five anchors per jamb plus 1 additional anchor per jamb for each 1T24 inches1T4T (610 mm)4T or fraction thereof above 1T96 inches1T4T (2438 mm)4T high.
	5) Two anchors per head for frames above 1T42 inches1T4T (1066 mm)4T wide and mounted in metal-stud partitions.

	b. Postinstalled Type:  Locate anchors not more than 1T6 inches1T4T (152 mm)4T from top and bottom of frame.  Space anchors not more than 1T26 inches1T4T (660 mm)4T o.c.

	7. Door Silencers:  Except on weather-stripped doors, 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.


	E. Fabricate concealed stiffeners, edge channels, and hardware reinforcement from either cold- or hot-rolled steel sheet.
	F. Hardware Preparation:  Factory prepare hollow metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door Hardware Schedule and templates furnished as specified in Divisi...
	1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8.
	2. Reinforce doors and frames to receive nontemplated, mortised and surface-mounted door hardware.
	3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series specifications for preparation of hollow metal work for hardware.

	G. Stops and Moldings:  Provide stops and moldings around glazed lites where indicated.  Form corners of stops and moldings with butted or mitered hairline joints.
	1. Single Glazed Lites:  Provide fixed stops and moldings welded on secure side of hollow metal work.
	2. Provide fixed frame moldings on outside of exterior and on secure side of interior doors and frames.
	3. Provide loose stops and moldings on inside of hollow metal work.
	4. Coordinate rabbet width between fixed and removable stops with type of glazing and type of installation indicated.


	2.9 STEEL FINISHES
	A. Prime Finish:  Apply manufacturer's standard primer immediately after cleaning and pretreating.
	1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite p...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 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.
	B. Prior to installation, adjust and securely brace welded hollow metal frames for squareness, alignment, twist, and plumbness to the following tolerances:
	1. Squareness:  Plus or minus 1T1/16 inch1T4T (1.6 mm)4T, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	2. Alignment:  Plus or minus 1T1/16 inch1T4T (1.6 mm)4T, measured at jambs on a horizontal line parallel to plane of wall.
	3. Twist:  Plus or minus 1T1/16 inch1T4T (1.6 mm)4T, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	4. Plumbness:  Plus or minus 1T1/16 inch1T4T (1.6 mm)4T, measured at jambs on a perpendicular line from head to floor.

	C. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General:  Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place; comply with Drawings and manufacturer's written instructions.
	B. Hollow Metal Frames:  Install hollow metal frames of size and profile indicated.  Comply with ANSI/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, leaving surfaces smooth and undamaged.
	a. At fire-protection-rated openings, install frames according to NFPA 80.
	b. Where frames are fabricated in sections because of shipping or handling limitations, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.
	c. Install frames with removable glazing stops located on secure side of opening.
	d. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	e. Check plumbness, squareness, and twist of frames as walls are constructed.  Shim as necessary to comply with installation tolerances.

	2. Floor Anchors:  Provide floor anchors for each jamb and mullion that extends to floor, and secure with postinstalled expansion anchors.
	a. Floor anchors may be set with powder-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames.
	4. Postinstalled Locations:  Secure frames in place with postinstalled anchors.  Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.
	5. Installation Tolerances:  Adjust hollow metal door frames for squareness, alignment, twist, and plumb to the following tolerances:
	a. Squareness:  Plus or minus 1T1/16 inch1T4T (1.6 mm)4T, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment:  Plus or minus 1T1/16 inch1T4T (1.6 mm)4T, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist:  Plus or minus 1T1/16 inch1T4T (1.6 mm)4T, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness:  Plus or minus 1T1/16 inch1T4T (1.6 mm)4T, measured at jambs at floor.


	C. Hollow Metal Doors:  Fit hollow metal doors accurately in frames, within clearances specified below.  Shim as necessary.
	1. Non-Fire-Rated Standard Steel Doors:
	a. Jambs and Head:  1T1/8 inch1T4T (3 mm)4T plus or minus 1T1/16 inch1T4T (1.6 mm)4T.
	b. Between Edges of Pairs of Doors:  1T1/8 inch1T4T (3 mm)4T plus or minus 1T1/16 inch1T4T (1.6 mm)4T.
	c. Between Bottom of Door and Top of Threshold:  Maximum 1T3/8 inch1T4T (9.5 mm)4T.
	d. Between Bottom of Door and Top of Finish Floor (No Threshold):  Maximum 1T3/4 inch1T4T (19 mm)4T.

	2. Fire-Rated Doors:  Install doors with clearances according to NFPA 80.
	3. Smoke-Control Doors:  Install doors according to NFPA 105.

	D. Glazing:  Comply with installation requirements in Division 08 Section "Glazing" and with hollow metal manufacturer's written instructions.
	1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more than 1T9 inches1T4T (230 mm)4T o.c. and not more than 1T2 inches1T4T (50 mm)4T o.c. from each corner.


	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  Leave work in complete and proper operating condition.  Remove and replace defective work, including hollow metal work that is warped, bowed, or o...
	B. Remove grout and other bonding material from hollow metal work immediately after installation.
	C. 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.
	D. Metallic-Coated Surfaces:  Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.



	083613_FL - SECTIONAL DOORS
	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 electrically operated sectional doors.
	B. Related Sections:
	1. Division 05 Section "Metal Fabrications" for miscellaneous steel supports.
	2. Division 26 Sections for electrical service and connections for powered operators and accessories.


	1.3 PERFORMANCE REQUIREMENTS
	A. General Performance:  Sectional doors shall meet performance requirements specified without failure due to defective manufacture, fabrication, installation, or other defects in construction and without requiring temporary installation of reinforcin...
	B. Structural Performance:  Exterior sectional doors shall withstand the effects of gravity loads, and the following loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Wind Loads:  As indicated on Drawings.
	a. Basic Wind Speed:  1T90 mph1T4T (40 m/s)4T.
	b. Importance Factor:  1.0.
	c. Exposure Category:  B.

	2. Deflection Limits:  Design sectional doors to withstand design wind loads without evidencing permanent deformation or disengagement of door components.  Deflection of door in horizontal position (open) shall not exceed 1/120 of the door width.

	C. Air Infiltration:  Maximum rate not more than indicated when tested according to ASTM E 283.
	1. Air Infiltration:  Maximum rate of 1T0.08 cfm/sq. ft.1T4T (0.406 L/s per sq. m)4T at 1T15 and 25 mph1T4T (24.1 and 40.2 km/h)4T.

	D. Seismic Performance:  Sectional doors shall withstand the effects of earthquake motions determined according to ASCE/SEI 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. Seismic Component Importance Factor:  1.5.

	E. Operation Cycles:  Provide sectional door components and operators capable of operating for not less than number of cycles indicated for each door.  One operation cycle is complete when a door is opened from the closed position to the fully open po...

	1.4 SUBMITTALS
	A. Product Data:  For each type and size of sectional door and accessory.  Include the following:
	1. Construction details, material descriptions, dimensions of individual components, profile door sections, and finishes.
	2. Rated capacities, operating characteristics, electrical characteristics, and furnished accessories.

	B. Shop Drawings:  For each installation and for special components not dimensioned or detailed in manufacturer's product data.  Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Wiring Diagrams:  For power, signal, and control wiring.

	C. Samples for Initial Selection:  Manufacturer's finish charts showing full range of colors and textures available for units with factory-applied finishes.
	1. Include similar Samples of accessories involving color selection.

	D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size indicated below:
	1. Flat Door Sections:  1T6 inches1T4T (150 mm)4T square.

	E. Warranties:  Sample of special warranties.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for both installation and maintenance of units required for this Project.
	B. Source Limitations:  Obtain sectional doors from single source from single manufacturer.
	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. Standard for Sectional Doors:  Fabricate sectional doors to comply with DASMA 102 unless otherwise indicated.
	E. Regulatory Requirements:  Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA) and Architectural Barriers Act (ABA) Accessibility Guidelines for Buildings an...

	1.6 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of sectional doors that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including, but not limited to, excessive deflection.
	b. Faulty operation of hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use; rust through.
	d. Delamination of exterior or interior facing materials.

	2. Warranty Period:  Five years from date of Substantial Completion.

	B. Special Finish Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components that show evidence of deterioration of factory-applied finishes within specified warranty period.
	1. Warranty Period:  10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 STEEL DOOR SECTIONS
	A. Exterior Section Faces and Frames:  Fabricate from zinc-coated (galvanized), cold-rolled, commercial steel (CS) sheet, complying with ASTM A 653/A 653M, with indicated zinc coating and thickness.
	1. Fabricate section faces from single sheets to provide sections not more than 1T24 inches1T4T (610 mm)4T high and of indicated thickness.  Roll horizontal meeting edges to a continuous, interlocking, keyed, rabbeted, shiplap, or tongue-in-groove wea...
	2. For insulated doors, provide sections with continuous thermal-break construction, separating the exterior and interior faces of door.

	B. Section Ends and Intermediate Stiles:  Enclose open ends of sections with channel end stiles formed from galvanized-steel sheet not less than 1T0.064-inch-1T4T (1.63-mm-)4T nominal coated thickness and welded to door section.  Provide intermediate ...
	C. Reinforce bottom section with a continuous channel or angle conforming to bottom-section profile and allowing installation of astragal.
	D. Reinforce sections with continuous horizontal and diagonal reinforcement, as required to stiffen door and for wind loading.  Provide galvanized-steel bars, struts, trusses, or strip steel, formed to depth and bolted or welded in place.
	E. Provide reinforcement for hardware attachment.
	F. Foamed-in-Place Thermal Insulation:  Insulate interior of steel sections with door manufacturer's standard polyurethane insulation, foamed in place to completely fill interior of section and pressure bonded to face sheets to prevent delamination un...
	1. Interior Facing Material:  Zinc-coated (galvanized), cold-rolled, commercial steel (CS) sheet, complying with ASTM A 653/A 653M, with indicated thickness.

	G. Fabricate sections so finished door assembly is rigid and aligned, with tight hairline joints and free of warp, twist, and deformation.

	2.2 TRACKS, SUPPORTS, AND ACCESSORIES
	A. Tracks:  Manufacturer's standard, galvanized-steel track system of configuration indicated, sized for door size and weight, designed for lift type indicated and clearances shown on Drawings, and complying with ASTM A 653/A 653M for minimum 1TG601T4...
	B. Track Reinforcement and Supports:  Galvanized-steel track reinforcement and support members, complying with ASTM A 36/A 36M and ASTM A 123/A 123M.  Secure, reinforce, and support tracks as required for door size and weight to provide strength and r...
	1. Horizontal Track Assembly:  Track with continuous reinforcing angle attached to track and supported at points from curve in track to end of track by laterally braced attachments to overhead structural members.

	C. Weatherseals:  Replaceable, adjustable, continuous, compressible weather-stripping gaskets of flexible vinyl, rubber, or neoprene fitted to bottom and top of sectional door unless otherwise indicated.

	2.3 HARDWARE
	A. General:  Provide heavy-duty, corrosion-resistant hardware, with hot-dip galvanized, stainless-steel, or other corrosion-resistant fasteners, to suit door type.
	B. Hinges:  Heavy-duty, galvanized-steel hinges of not less than 1T0.079-inch-1T4T (2.01-mm-)4T nominal coated thickness at each end stile and at each intermediate stile, according to manufacturer's written recommendations for door size.  Attach hinge...
	C. Rollers:  Heavy-duty rollers with steel ball-bearings in case-hardened steel races, mounted with varying projections to suit slope of track.  Extend roller shaft through both hinges where double hinges are required.  Provide 1T3-inch-1T4T (76-mm-)4...
	D. Push/Pull Handles:  For push-up or emergency-operated doors, provide galvanized-steel lifting handles on each side of door.

	2.4 COUNTERBALANCE MECHANISM
	A. Torsion Spring:  Counterbalance mechanism consisting of adjustable-tension torsion springs fabricated from steel-spring wire complying with ASTM A 229/A 229M, mounted on torsion shaft made of steel tube or solid steel.  Provide springs designed for...
	B. Cable Drums and Shaft for Doors:  Cast-aluminum or gray-iron casting cable drums mounted on torsion shaft and grooved to receive door-lifting cables as door is raised.  Mount counterbalance mechanism with manufacturer's standard ball-bearing bracke...
	C. Cables:  Galvanized-steel lifting cables with cable safety factor of at least 7 to 1.
	D. Cable Safety Device:  Include a spring-loaded steel or spring-loaded bronze cam mounted to bottom door roller assembly on each side and designed to automatically stop door if either lifting cable breaks.
	E. Bracket:  Provide anchor support bracket as required to connect stationary end of spring to the wall and to level the shaft and prevent sag.
	F. Provide a spring bumper at each horizontal track to cushion door at end of opening operation.

	2.5 ELECTRIC DOOR OPERATORS
	A. General:  Electric door operator assembly of size and capacity recommended and provided by door manufacturer for door and "operation cycles" requirement specified, with electric motor and factory-prewired motor controls, starter, gear-reduction uni...
	1. Comply with NFPA 70.
	2. Provide control equipment complying with NEMA ICS 1, NEMA ICS 2, and NEMA ICS 6; with NFPA 70, Class 2 control circuit, maximum 24-V ac or dc.

	B. Usage Classification:  Electric operator and components capable of operating for not less than number of cycles per hour indicated for each door.
	C. Door-Operator Type:  Unit consisting of electric motor, gears, pulleys, belts, sprockets, chains, and controls needed to operate door and meet required usage classification.  Provide one of the following:
	1. Trolley:  Trolley operator mounted to ceiling above and to rear of door in raised position and directly connected to door with drawbar.
	2. Jackshaft, Center Mounted:  Jackshaft operator mounted on the inside front wall above door and connected to torsion shaft with an adjustable coupling or drive chain.
	3. Jackshaft, Side Mounted:  Jackshaft operator mounted on the inside front wall on right or left side of door and connected to torsion shaft with an adjustable coupling or drive chain.

	D. Electric Motors:  Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency requirements specified in Division 11 Section "Common Motor Requirements for Equipment" unless otherwise indicated.
	1. Electrical Characteristics:
	a. Phase:  Single phase.
	b. Volts:  115 V.
	c. Hertz:  60.

	2. Motor Type and Controller:  Reversible motor and controller (disconnect switch) for motor exposure indicated.
	3. Motor Size:  Minimum size as indicated.  If not indicated, large enough to start, accelerate, and operate door in either direction from any position, at a speed not less than 1T8 in./sec.1T4T (203 mm/s)4T and not more than 1T12 in./sec.1T4T (305 mm...
	4. Operating Controls, Controllers (Disconnect Switches), Wiring Devices, and Wiring:  Manufacturer's standard unless otherwise indicated.
	5. Coordinate wiring requirements and electrical characteristics of motors and other electrical devices with building electrical system and each location where installed.
	6. Use adjustable motor-mounting bases for belt-driven operators.

	E. Limit Switches:  Equip each motorized door with adjustable switches interlocked with motor controls and set to automatically stop door at fully opened and fully closed positions.
	F. Obstruction Detection Device:  Equip motorized door with indicated external automatic safety sensor capable of protecting full width of door opening.  Activation of device immediately stops and reverses downward door travel.
	1. Photoelectric Sensor:  Manufacturer's standard system designed to detect an obstruction in door opening without contact between door and obstruction.
	a. Self-Monitoring Type:  Designed to interface with door operator control circuit to detect damage to or disconnection of sensor device.  When self-monitoring feature is activated, door closes only with sustained pressure on close button.


	G. Remote-Control Station:  Continuous-contact, three-button control station with push-button controls labeled "Open," "Close," and "Stop."
	1. Interior units, full-guarded, surface-mounted, heavy-duty type, with general-purpose NEMA ICS 6, Type 1 enclosure.

	H. Card Reader Control:  Provide electric door operator with the capability of interfacing with card reader control to be installed by the owner.
	I. Emergency Manual Operation:  Equip each electrically powered door with capability for emergency manual operation.  Design manual mechanism so required force for door operation does not exceed 1T35 lbf1T4T (155 N)4T.
	J. Emergency Operation Disconnect Device:  Equip operator with hand-operated disconnect mechanism for automatically engaging manual operator and releasing brake for emergency manual operation while disconnecting motor without affecting timing of limit...
	K. Motor Removal:  Design operator so motor may be removed without disturbing limit-switch adjustment and without affecting emergency manual operation.
	L. Audible and Visual Signals:  Audible alarm and visual indicator lights in compliance with regulatory requirements for accessibility.
	M. Radio-Control System:  Consisting of the following:
	1. Three-channel universal coaxial receiver to open, close, and stop door; one per operator.
	2. Multifunction remote control; two per door.
	3. Remote antenna and mounting kit.


	2.6 DOOR ASSEMBLY
	A. Steel Sectional Door:  Sectional door formed with hinged sections.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Overhead Door Corporation, Thermacore 596 Series or comparable product by one of the following:
	a. C.H.I. Overhead Doors.
	b. Clopay Building Products; a Griffon company.
	c. Haas Door; a Nofziger company.
	d. Overhead Door Corporation.
	e. Raynor.
	f. Wayne-Dalton Corp.


	B. Operation Cycles:  Not less than 50,000.
	C. Installed R-Value:  17.4.
	D. Steel Sections:  Zinc-coated (galvanized) steel sheet with 1TG601T4T (Z180)4T zinc coating.
	1. Section Thickness:  1T2 inches1T4T (51 mm)4T.
	2. Exterior-Face, Steel Sheet Thickness:  20 gauge nominal coated thickness.
	a. Surface:  Manufacturer's standard, ribbed.

	3. Insulation:  Foamed in place.
	4. Interior Facing Material:  Zinc-coated (galvanized) steel sheet of 26 gauge nominal coated thickness.

	E. Track Configuration:  Standard-lift track.
	F. Weatherseals:  Fitted to bottom and top and around entire perimeter of door.
	G. Roller-Tire Material:  Manufacturer's standard.
	H. Counterbalance Type:  Torsion spring.
	I. Electric Door Operator:
	1. Usage Classification:  Heavy duty, 60 to 90 cycles per hour.
	2. Operator Type:  Trolley, Jackshaft, center mounted, or Jackshaft, side mounted.
	3. Motor Exposure:  Interior, clean, and dry.
	4. Emergency Manual Operation:  Chain type.
	5. Obstruction-Detection Device:  Automatic photoelectric sensor; self-monitoring type.
	6. Remote-Control Station:  Interior.
	7. Other Equipment:  Radio-control system.

	J. Door Finish:
	1. Baked-Enamel or Powder-Coated Finish:  Color and gloss as selected by Architect from manufacturer's full range.
	2. Finish of Interior Facing Material:  Finish as selected by Architect from manufacturer's full range.


	2.7 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	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 contr...

	2.8 STEEL AND GALVANIZED-STEEL FINISHES
	A. Baked-Enamel or Powder-Coat Finish:  Manufacturer's standard baked-on finish consisting of prime coat and thermosetting topcoat.  Comply with coating manufacturer's written instructions for cleaning, pretreatment, application, and minimum dry film ...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for substrate construction and other conditions affecting performance of the Work.
	B. Examine locations of electrical connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install sectional doors and operating equipment complete with necessary hardware, anchors, inserts, hangers, and equipment supports; according to manufacturer's written instructions and as specified.
	B. Tracks:
	1. Fasten vertical track assembly to opening jambs and framing, spaced not more than 1T24 inches1T4T (610 mm)4T apart.
	2. Hang horizontal track assembly from structural overhead framing with angles or channel hangers attached to framing by welding or bolting, or both.  Provide sway bracing, diagonal bracing, and reinforcement as required for rigid installation of trac...
	3. Repair galvanized coating on tracks according to ASTM A 780.

	C. Accessibility:  Install sectional doors, switches, and controls along accessible routes in compliance with regulatory requirements for accessibility.

	3.3 STARTUP SERVICES
	A. Engage a factory-authorized service representative to perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.


	3.4 ADJUSTING
	A. Adjust hardware and moving parts to function smoothly so that doors operate easily, free of warp, twist, or distortion.
	B. Lubricate bearings and sliding parts as recommended by manufacturer.
	C. Adjust doors and seals to provide weathertight fit around entire perimeter.
	D. Align and adjust motors, pulleys, belts, sprockets, chains, and controls according to manufacturer's written instructions.
	E. Touch-up Painting:  Immediately after welding galvanized materials, clean welds and abraded galvanized surfaces and repair galvanizing to comply with ASTM A 780.

	3.5 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain sectional doors.



	087100 FL - DOOR HARDWARE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Commercial door hardware for the following:
	a. Swinging doors.
	b. Other doors to the extent indicated.

	2. Cylinders for doors specified in other Sections.
	3. Electrified door hardware.

	B. Related Sections include the following:
	1. Division 08 Section "Hollow Metal Doors and Frames".


	1.3 SUBMITTALS
	A. Product Data:  Include construction and installation details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings:  Details of electrified door hardware, indicating the following:
	1. System Block Wiring Diagrams:  Detail wiring for power, signal, and control systems and differentiate between manufacturer-installed and field-installed wiring.  Include the following for each unique electrified opening:

	C. Door Hardware Schedule:  Prepared by or under the supervision of supplier, detailing fabrication and assembly of door hardware, as well as procedures and diagrams.  Coordinate the final Door Hardware Schedule with doors, frames, and related work to...
	1. Format:  Comply with scheduling sequence and vertical format in DHI's "Sequence and Format for the Hardware Schedule."
	2. Organization:  Organize the Door Hardware Schedule into door hardware sets indicating complete designations of every item required for each door or opening.
	a. Organize door hardware sets in same order as in the Door Hardware Sets at the end of Part 3.  Submittals that do not follow the same format and order as the Door Hardware Sets will be rejected and subject to resubmission.

	3. Content:  Include the following information:
	a. Type, style, function, size, label, hand, and finish of each door hardware item.
	b. Manufacturer of each item.
	c. Fastenings and other pertinent information.
	d. Location of door hardware set, cross-referenced to Drawings, both on floor plans and in door and frame schedule.
	e. Explanation of abbreviations, symbols, and codes contained in schedule.
	f. Mounting locations for door hardware.
	g. Door and frame sizes and materials.
	h. Description of each electrified door hardware function, including location, sequence of operation, and interface with other building control systems.
	1) Sequence of Operation:  Include description of component functions including, but not limited to, the following situations:  normal secured/unsecured state of door; authorized access; authorized egress; unauthorized access; unauthorized egress; fir...


	4. Submittal Sequence:  Submit the final Door Hardware Schedule at earliest possible date, particularly where approval of the Door Hardware Schedule must precede fabrication of other work that is critical in the Project construction schedule.  Include...

	D. Keying Schedule:  Prepared under the supervision of the Owner, separate schedule detailing final keying instructions for locksets and cylinders in writing.  Include keying system explanation, door numbers, key set symbols, hardware set numbers and ...
	E. Maintenance Data:  For each type of door hardware to include in maintenance manuals specified in Division 1.

	1.4 QUALITY ASSURANCE
	1. Access Control and Electrified Door Hardware Supplier Qualifications:  An experienced access control systems integrator who is or employs a qualified Physical Security Professional available during the course of the Work to consult with Contactor, ...
	2. Scheduling Responsibility:  Preparation of door hardware and keying schedules.
	C. Architectural Hardware Consultant Qualifications:  A person who is currently certified by the Door and Hardware Institute as an Architectural Hardware Consultant (AHC) and who is experienced in providing consulting services for door hardware instal...
	D. Source Limitations:  Obtain each type and variety of aluminum, steel and wood door hardware from the same single manufacturer, unless otherwise indicated.
	1. Provide electrified door hardware from the same manufacturer as mechanical door hardware, unless otherwise indicated.  Electrified modifications or enhancements made to a source manufacturer's product line by a secondary or third party source will ...
	2. Provide standard door hardware, electrified hardware and access control hardware as a single sourced package from the same qualified supplier.

	E. Regulatory Requirements:  Comply with provisions of the following:
	1. Where indicated to comply with accessibility requirements, comply with Americans with Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG)," ANSI A117.1 as follows:
	a. Handles, Pulls, Latches, Locks, and other Operating Devices:  Shape that is easy to grasp with one hand and does not require tight grasping, tight pinching, or twisting of the wrist.
	b. Door Closers:  Comply with the following maximum opening-force requirements indicated:
	1) Interior Hinged Doors:  1T5 lbf1T applied perpendicular to door.
	2) Fire Doors:  Minimum opening force allowable by authorities having jurisdiction.

	c. Thresholds:  Not more than 1T1/2 inch 1Thigh.  Bevel raised thresholds with a slope of not more than 1:2.

	2. NFPA 101:  Comply with the following for means of egress doors:
	a. Latches, Locks, and Exit Devices:  Not more than 1T15 lbf1T to release the latch.  Locks shall not require the use of a key, tool, or special knowledge for operation.
	b. Thresholds:  Not more than 1T1/2 inch1T high.

	3. International Building Code (2000).

	F. Keying Conference:  Conduct conference to comply with requirements in Division 1 Section "Project Meetings."  Keying conference to incorporate the following criteria into the final keying schedule document:
	1. Function of building, purpose of each area and degree of security required.

	G. Pre-Installation Conference:  Conduct conference at Project site attended by representatives of Supplier, Installer, and Contractor to review proper hardware installation methods and the procedures for receiving and handling hardware.  At completio...
	1. Inspect and discuss electrical roughing-in and other preparatory work performed by other trades.
	2. Review sequence of operation for each type of electrified door hardware.
	3. Review and finalize construction schedule and verify availability of materials.
	4. Review required testing, inspecting, and certifying procedures.


	1.5 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 related to the final Door Hardware Schedule, and include basic installation instructions with each item or package.
	C. Deliver permanent keys, cylinders, cores, access control credentials, software and related accessories directly to Owner via registered mail or overnight package service.  Instructions for delivery to the Owner shall be established at the "Keying C...

	1.6 COORDINATION
	A. Templates:  Obtain and distribute to the parties involved templates for doors, frames, and other work specified to be factory prepared for installing standard, electrified and access control hardware.  Check Shop Drawings of other work to confirm t...
	B. Access Control and Electrical Connections:  Coordinate the layout and installation of scheduled electrified door hardware and access control equipment with required connections to source power junction boxes, power supplies, detection and monitorin...

	1.7 WARRANTY
	A. General Warranty:  Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by C...
	B. Special Warranty:  Written warranty, executed by manufacturer agreeing to repair or replace components of standard, electrified hardware and access control hardware that fails in materials or workmanship within specified warranty period.  Failures ...
	1. Structural failures including excessive deflection, cracking, or breakage.
	2. Faulty operation of the hardware.
	3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	C. Warranty Period:  One year from date of Substantial Completion, unless otherwise indicated.
	D. Special Warranty Periods:
	1. Five years for mortise locksets.
	2. Five years for exit devices.
	3. Five years for manual door closers.
	4. Two years for electromechanical door hardware.


	1.8 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.
	B. Maintenance Service:  Beginning at Substantial Completion, provide six months' full maintenance by skilled employees of door hardware Installer.  Include quarterly preventive maintenance, repair or replacement of worn or defective components, lubri...


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. General:  Provide door hardware for each door to comply with requirements in this Section and door hardware sets indicated in Part 3 "Door Hardware Sets" Article.
	1. Door Hardware Sets:  Provide quantity, item, size, finish or color indicated for named products listed in Hardware Sets.

	B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of door hardware are indicated in Part 3 "Door Hardware Sets" Article.  Products are identified by using door hardware designations,...
	1. Named Manufacturer's Products:  Product designation and manufacturer are listed for each door hardware type required for the purpose of establishing requirements.  Manufacturers' names are abbreviated in the Door Hardware Schedule. (Source manufact...


	2.2 HINGES AND PIVOTS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Butt Hinges:
	a. Hager Companies (HAG).
	b. IVES Hardware; an Ingersoll-Rand Company (IVS).
	c. McKinney Products Company; an ASSA ABLOY Group company (MCK).
	d. Stanley Commercial Hardware; Div. of The Stanley Works (STH).

	2. Continuous Geared Hinges:
	a. Bommer Industries, Inc. (BI).
	b. IVES Hardware; an Ingersoll-Rand Company (IVS).
	c. McKinney Products Company; an ASSA ABLOY Group company (MCK).
	d. Pemko Manufacturing Co. (PEM).


	B. Standards: BHMA Certified products complying with the following:
	1. Butts and Hinges:  BHMA A156.1.
	2. Continuous Geared Hinges:  BHMA A156.26.

	C. Quantity:  Provide the following, unless otherwise indicated:
	1. Two Hinges:  For doors with heights up to 1T60 inches1T4T (1524 mm)4T.
	2. Three Hinges:  For doors with heights 1T61 to 90 inches1T4T (1549 to 2286 mm)4T.
	3. Four Hinges:  For doors with heights 1T91 to 120 inches1T4T (2311 to 3048 mm)4T.
	4. For doors with heights more than 1T120 inches1T4T (3048 mm)4T, provide 4 hinges, plus 1 hinge for every 1T30 inches1T4T (750 mm)4T of door height greater than 1T120 inches1T4T (3048 mm)4T.

	D. Hinge Size:  Provide the following, unless otherwise indicated, with hinge widths sized for door thickness and clearances required:
	E. Hinge Weight and Base Material:  Unless otherwise indicated, provide the following:
	1. Exterior Doors:  Heavy weight, non-ferrous, ball bearing hinges.
	2. Interior Doors:  Standard weight, steel, ball bearing hinges unless Hardware Sets indicate standard weight.

	F. Hinge Options:  Comply with the following where indicated in the Door Hardware Schedule or on Drawings:
	1. Non-removable Pins:  Provide set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents removal of pin while door is closed; for the following applications:
	a. Out-swinging exterior doors.


	G. Continuous-Geared Hinges:  Minimum 0.120-inch thick, hinge leaves with minimum overall width of 4 inches; fabricated to full height of door and frame.  Fabricate hinges non-handed and to template screw locations.  Continuous hinges guaranteed for t...

	2.3 LOCKS AND LATCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following, no substitutions will be accepted:
	1. Mechanical Bored Locks and Latches:
	a. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH) – ND Series.


	B. Standards:  Comply with the following:
	1. Bored Locks and Latches:  BHMA A156.2.

	C. Bored Locks:  BHMA Certified Grade 1, Series 4000.
	D. Lock Trim:  Match the following design style:
	1. Levers:
	a. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH) – 06.


	E. Lock Functions:  Function numbers and descriptions indicated in the Door Hardware Schedule comply with the following:
	1. Mortise Locks:  BHMA A156.13.
	2. Bored Locks:  BHMA A156.2.

	F. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors, and as follows:
	1. Mortise Locks:  Minimum 1T3/4-inch1T latchbolt throw.
	2. Bored Locks:  Minimum 1T1/2-inch1T latchbolt throw.
	3. Deadbolts:  Minimum 1T1-inch 1Tbolt throw.

	G. Backset:  1T2-3/4 inches1T4T (70 mm)4T, unless otherwise indicated.

	2.4 CYLINDERS AND KEYING
	A. Standard Lock Cylinders:  BHMA A156.5 Grade 1.
	B. Manufacturers:  Subject to compliance with requirements, provide products by the following, no substitutions will be accepted:
	1. Security Cylinders:
	a. Schlage Commercial Lock Division; an Ingersoll-Rand Company (SCH) – Coordinate cylinders with Owner’s existing cylinders.


	C. Standards:  Comply with the following:
	1. Key Control System:  BHMA A156.5.

	D. Permanent Cores:  Manufacturer's standard; finish face to match lockset.
	E. Construction Keying:  Comply with the following:
	1. Construction Master keying:  Provide temporary construction keyed cores that are replaceable by permanent cores.  Provide construction master keys in quantity as required by project Contractor.

	F. Keying System:  Unless otherwise indicated, provide for a keying system complying with the following requirements:
	1. New Grand Master Key System:  Cylinders are factory keyed operated by a change key, master key, and a grand master key.  Conduct keying meeting with End User to define and document keying system instructions and requirements.

	G. Keys:  Provide nickel-silver keys complying with the following:
	1. Stamping:  Permanently inscribe each key with a visual key control number and as directed by Owner.
	2. Quantity:  Provide the following:
	a. Cylinder Change Keys (Per Key Set):  Three.
	b. Master Keys (Per Level):  Five.
	c. Grand Master Keys:  Two.
	d. Construction Control Keys:  Two.
	e. Permanent Control Keys:  Two.
	f. Extra Blank Keys:  Fifty.


	H. Key Registration List:  Provide keying transcript list to Owner's representative for lock cylinders.

	2.5 STRIKES
	A. Standards:  Comply with the following:
	1. Strikes for Bored Locks and Latches:  BHMA A156.2.
	2. Strikes for Mortise Locks and Latches:  BHMA A156.13.
	3. Strikes for Auxiliary Deadlocks:  BHMA A156.5.
	4. Dustproof Strikes:  BHMA A156.16.

	B. Strikes:  Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved lip extended to protect frame, finished to match door hardware set, unless otherwise indicated, and as follows:
	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: Provide manufacturer's special strike box fabricated for aluminum framing.

	C. Dustproof Strikes:  BHMA Grade 1.
	1. Provide at all manual and automatic flush bolts.


	2.6 EXIT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Exit Devices:
	a. Von Duprin; an Ingersoll-Rand Company (VD).


	B. Standard:  BHMA A156.3.
	C. Exit Devices:  BHMA Certified Grade 1.
	D. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for panic protection, based on testing according to UL 305.
	E. Fire Exit Devices:  Complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire and panic protection, based on testing according to UL 305 and NFPA 252.
	F. Vertical Rod Exit Devices:  Provide and install interior surface and concealed vertical rod exit devices as Less Bottom Rod (LBR) unless otherwise indicated.
	G. Dummy Push Bar:  Nonfunctioning push bar matching functional push bar.
	H. Outside Trim: Match design for locksets and latchsets, unless otherwise indicated.

	2.7 CLOSERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one the following:
	1. Surface-Mounted Closers (Heavy Duty):
	a. LCN Closers; an Ingersoll-Rand Company (LCN) – 4000 series with heavy duty arms.
	b. Norton Door Controls (NDC) – 7500 Series with heavy duty arms.
	c. SARGENT Manufacturing Company (SGT) – 351 Series with heavy duty arms.
	d. Yale Commercial Locks and Hardware (YAL) – 4400 Series with heavy duty arms.

	2. Surface-Mounted Closers (Standard Duty):
	a. LCN Closers; an Ingersoll-Rand Company (LCN) – 1000 series.
	b. Norton Door Controls (NDC) – 8500 Series.
	c. SARGENT Manufacturing Company (SGT) – 1431 and 1331 Series.
	d. Yale Commercial Locks and Hardware (YAL) – 3500 Series.


	B. Standards:  Comply with the following:
	1. Closers:  BHMA A156.4.

	C. Surface Closers:  BHMA Certified Grade 1.
	D. Size of Units:  Unless otherwise indicated, comply with manufacturer's written recommendations for sizing of door closers depending on size of door, exposure to weather, and anticipated frequency of use.  Provide non-handed, factory-sized closers a...
	E. Closer Options:  As indicated in hardware sets, provide door closer options including: delayed action, hold open arms, extra duty parallel arms, positive stop/hold open arms, compression stop/hold open arms, special mounting brackets, spacers and d...
	F. Closer Covers: Provide full plastic cover on door closers.

	2.8 OPERATING AND PROTECTIVE TRIM UNITS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Metal and Plastic Protective Trim Units:
	a. Burns Manufacturing Incorporated (BM).
	b. IVES Hardware; an Ingersoll-Rand Company (IVS).
	c. McKinney Products Company; an ASSA ABLOY Group company (MCK).
	d. Trimco Manufacturing (TBM).


	B. Standard:  Comply with BHMA A156.6.
	C. Materials:  Fabricate protection plates from the following:
	1. Brass/ Bronze and Stainless Steel:  .050 inches thick, beveled four sides (B4E) with countersunk screw holes.
	2. Plastic:  1/8 inches thick, beveled four sides (B4E) with countersunk screw holes.

	D. Fasteners:  Provide manufacturer's designated fastener type as indicated in door hardware sets.
	E. Furnish protection plates sized 1Ttwo inches1T less than door width (LDW) on push side and by height specified in door hardware sets.

	2.9 STOPS AND HOLDERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Stops and Holders:
	a. Burns Manufacturing Incorporated (BM).
	b. IVES Hardware; an Ingersoll-Rand Company (IVS).
	c. McKinney Products Company; an ASSA ABLOY Group company (MCK).
	d. Trimco Manufacturing (TBM).


	B. Standards:  Comply with the following:
	1. Stops and Bumpers:  BHMA A156.16.
	2. Door Silencers:  BHMA A156.16.

	C. Stops and Bumpers:  BHMA Certified Grade 1.
	D. Combination Overhead Stops and Holders:  BHMA Grade 1.
	1. IVES Hardware; an Ingersoll-Rand Company (IVS) – 90 Series.
	2. Rixson Specialty Door Controls; an ASSA ABLOY Group company (RIX) - 10 Series.
	3. SARGENT Manufacturing Company; an ASSA ABLOY Group company (SGT) - 590 Series.

	E. Floor Stops:  For doors, unless wall or other type stops are scheduled or indicated.  Do not mount floor stops where they will impede traffic.
	1. Where floor or wall stops are not appropriate, provide overhead stops.

	F. Silencers for Metal Door Frames:  BHMA Grade 1; neoprene or rubber, minimum diameter 1T1/2 inch1T fabricated for drilled-in application to frame.  Provide (3) per single door and (2) per paired door frame if applied gasketing is not specified in Ha...

	2.10 DOOR THRESHOLDS, WEATHERSTRIPPING AND GASKETING
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Door Thresholds, Weatherstripping and Gasket Seals:
	a. McKinney Products Company; an ASSA ABLOY Group company (MCK).
	b. Pemko Manufacturing Co. (PEM).


	B. Standard:  Comply with BHMA A156.22.
	C. General:  Provide continuous weatherstrip seal on exterior doors and smoke, light, or sound gasketing on interior doors where specified.  Provide non-corrosive fasteners for exterior applications.
	1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame.  Install header seal before mounting door closer arms.
	2. Meeting Stile Astragals:  Fasten to meeting stiles, forming seal when doors are closed.
	3. Door Sweep:  Apply to bottom of door, forming seal with threshold when door is closed.

	D. Basic Sound Seal Requirement: Whether indicated on the drawings or not, provide gasketing MCKS88BL at sound rated wall types and at the following areas for limiting of sound transmission: private offices, conference rooms, private toilet rooms, cor...
	E. Smoke Labeled Gasketing:  Assemblies complying with NFPA 105 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control ratings indicated, based on testing according to UL 1784.
	1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.

	F. Fire Labeled Gasketing:  Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to UL-10C.
	1. Intumescent Seals and Gasketing:  Provide concealed, Category A type gasketing systems on assemblies where an intumescent seal is required to meet IBC and UL-10C positive pressure labeling.


	2.11 FABRICATION
	A. Fasteners:  Provide door hardware manufactured to comply with published templates generally prepared for machine, wood, and sheet metal screws.  Provide screws according to manufacturers recognized installation standards for application intended.

	2.12 FINISHES
	A. Standard:  Comply with BHMA A156.18.
	B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and other qualities complying with manufacturer's standards, but in no case less than specified by referenced standards for the applicable units o...
	C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	D. Finishes  on locksets, latchsets and exit devices to incorporate an FDA recognized antimicrobial coating (SARGuard™, MicroShield™) listed for use on medical and food preparation equipment that will suppress the growth and spread of a broad range of...
	E. BHMA Designations:  Comply with base material and finish requirements indicated by the following:
	1. BHMA 600:  Primed for painting, over steel base metal.
	2. BHMA 613:  Dark-oxidized satin bronze, oil rubbed, over bronze base metal.
	3. BHMA 626:  Satin chromium plated over nickel, over brass or bronze base metal.
	4. BHMA 628:  Satin aluminum, clear anodized, over aluminum base metal.
	5. BHMA 630:  Satin stainless steel, over stainless-steel base metal.
	6. BHMA 652:  Satin chromium plated over nickel, over steel base metal.
	7. BHMA 689:  Aluminum painted, over any base metal.
	8. BHMA 690:  Dark bronze painted, over any base metal.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Examine roughing-in for electrical source power to verify actual locations of wiring connections before electrified door hardware installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.
	D. Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings and scheduled hardware.  Proceed only after such discrepancies or conflicts have been resolved in writing.

	3.2 PREPARATION
	A. Steel Doors and Frames:  Comply with ANSI/DHI A115 series.
	B. Electrified Openings:  Provide steel doors and frames prepared to receive electrified hardware connections specified in Door Hardware Sets without additional modification.

	3.3 INSTALLATION
	A. Mounting Heights:  Mount door hardware units at heights indicated in following applicable publications, unless specifically indicated or required to comply with governing regulations:
	1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames."
	2. Custom Steel Doors and Frames:  DHI's "Recommended Locations for Builders' Hardware for Custom Steel Doors and Frames."

	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, ...
	C. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Division 7 Section "Joint Sealants."

	3.4 FIELD QUALITY CONTROL
	A. The Contractor shall comply with AIA A201 1997 section 3.3.1 which reads as follows: “The Contractor shall be solely responsible for and have control over construction means, methods, techniques, sequences and procedures and for coordinating all po...
	B. Field Inspection:  Supplier will perform a final inspection of installed door hardware and state in report whether work complies with or deviates from requirements, including whether door hardware is properly installed, operating and adjusted.
	1. Access Control System Consultant will inspect integrated electronic and access control hardware and state in report whether installed work complies with or deviates from requirements, including whether electronic and access control hardware is prop...
	a. Inspection:  Verify that units and controls are properly installed, connected, and labeled and that interconnecting wires and terminals are identified.
	b. Pre-testing:  Program and adjust the system and pretest all components, wiring, and functions to verify they conform to specified requirements.  Replace malfunctioning or damaged items with new items.
	c. Acceptance Test Schedule:  Schedule tests after pre-testing has been successfully completed and system has been in normal functional operation for at least 2 weeks.
	d. Retest:  Correct deficiencies identified by tests and observations and retest until specified requirements are met.



	3.5 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...
	1. Door Closers:  Adjust sweep period so that, from an open position of 70 degrees, the door will take at least 3 seconds to move to a point 1T3 inches 1Tfrom the latch, measured to the leading edge of the door.

	B. Six-Month Adjustment:  Approximately six months after date of Substantial Completion, Installer shall perform the following:
	1. Examine and readjust each item of door hardware as necessary to ensure function of doors, door hardware, and electrified door hardware.
	2. Consult with and instruct Owner's personnel on recommended maintenance procedures.
	3. Replace door hardware items that have deteriorated or failed due to faulty design, materials, or installation of door hardware units.


	3.6 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper finish. And provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of owner occupancy.

	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain door hardware and door hardware finishes.  Refer to Division 01 Section "Demonstration and Training."

	3.8  DOOR HARDWARE SETS


	088000 FL - GLAZING
	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 glazing for the following products and applications, including those specified in other Sections where glazing requirements are specified by reference to this Section:
	1. Doors.
	2. Interior borrowed lites.

	B. Related Sections:
	1. Division 08 Section "Hollow Metal Doors and Frames."


	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 C 1036.

	1.4 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 instal...
	B. Delegated Design:  Design glass, including comprehensive engineering analysis according to ICC's 2000 International Building Code by a qualified professional engineer, using the following design criteria:
	1. Design Wind Pressures:  As indicated on Drawings.
	2. Vertical Glazing:  For glass surfaces sloped 15 degrees or less from vertical, design glass to resist design wind pressure based on glass type factors for short-duration load.
	3. 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 1T1 inch1T4T (25 mm)4T, whichever is less.
	4. Differential Shading:  Design glass to resist thermal stresses induced by differential shading within individual glass lites.

	C. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes acting on glass framing members and glazing components.
	1. Temperature Change:  1T120 deg F1T4T (67 deg C)4T, ambient; 1T180 deg F1T4T (100 deg C)4T, material surfaces.


	1.5 SUBMITTALS
	A. Product Data:  For each glass product and glazing material indicated.
	B. Glazing Schedule:  List glass types and thicknesses for each size opening and location.  Use same designations indicated on Drawings.
	C. 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.
	D. Product Certificates:  For glass and glazing products, from manufacturer.

	1.6 QUALITY ASSURANCE
	A. Source Limitations for Glass:  Obtain glass from single source from single manufacturer for each glass type.
	B. Source Limitations for Glazing Accessories:  Obtain from single source from single manufacturer for each product and installation method.
	C. Glazing Publications:  Comply with published recommendations of glass product manufacturers and organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing terms not otherwise defined in this Sect...
	D. Safety Glazing Labeling:  Where safety glazing labeling is indicated, permanently mark glazing with certification label of the manufacturer.  Label shall indicate manufacturer's name, type of glass, thickness, and safety glazing standard with which...

	1.7 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.

	1.8 PROJECT 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 ...
	1. Do not install glazing sealants when ambient and substrate temperature conditions are outside limits permitted by sealant manufacturer or below 1T40 deg F1T4T (4.4 deg C)4T.



	PART 2 -  PRODUCTS
	2.1 GLASS PRODUCTS, GENERAL
	A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in thicknesses as needed to comply with requirements indicated.
	1. Minimum Glass Thickness for Exterior Lites:  Not less than 6.0 mm.

	B. Strength:  Where float glass is indicated, provide annealed float glass, Kind HS heat-treated float glass, or Kind FT heat-treated float glass as needed to comply with "Performance Requirements" Article.  Where heat-strengthened glass is indicated,...

	2.2 GLASS PRODUCTS
	A. Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated.
	B. Heat-Treated Float Glass:  ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless otherwise indicated; of kind and condition indicated.
	1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom edge of glass as installed unless otherwise indicated.
	2. For uncoated glass, comply with requirements for Condition A.


	2.3 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 f...
	1. AAMA 804.3 tape, where indicated.
	2. AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.
	3. 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.


	2.4 MISCELLANEOUS GLAZING MATERIALS
	A. General:  Provide products of material, size, and shape complying with referenced glazing standard, requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven record of compatibility with surface...
	B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer.
	C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5.
	D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer to maintain glass lites in place for installation indicated.
	E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking).

	2.5 MONOLITHIC-GLASS TYPES
	A. Glass Type CTG:  Clear fully tempered float glass.
	1. Thickness:  6.0 mm.
	2. Provide safety glazing labeling.



	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 will 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. Adjust glazing channel dimensions as required by Project conditions during installation to provide necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable tolerances.
	C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, when installed, could weaken gl...
	D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction testing.
	E. 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.
	F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites.
	G. Provide spacers for glass lites where length plus width is larger than 1T50 inches1T4T (1270 mm)4T.
	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 requ...
	2. Provide 1T1/8-inch1T4T (3-mm)4T 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.

	H. 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.
	I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
	J. Set glass lites with proper orientation so that coatings face exterior or interior as specified.

	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 and then to jambs.  Cover horizontal framing joints by applying tapes to jambs and 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.
	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 cent...

	3.5 CLEANING AND PROTECTION
	A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels and clean surfaces.
	B. Protect glass from contact with contaminating substances resulting from construction operations.  If, despite such protection, contaminating substances do come into contact with glass, remove substances immediately as recommended in writing by glas...
	C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or stains; remove as recommended in wr...
	D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural causes, accidents, and vandalism, during construction period.
	E. Wash glass on both exposed surfaces in each area of Project not more than four days before date scheduled for inspections that establish date of Substantial Completion.



	092216 FL - NON-STRUCTURAL METAL FRAMING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes non-load-bearing steel framing members for the following applications:
	1. Interior framing systems (e.g., supports for partition walls, framed soffits, furring, etc.).

	B. Related Sections include the following:
	1. Division 09 Section "Gypsum Board" for gypsum panels.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-load-bearing steel framing, provide materials and construction identical to those tested in assembly indicated according to ASTM E 119 by an independent ...
	B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.


	PART 2 -  PRODUCTS
	2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL
	A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal, unless otherwise indicated.
	2. Protective Coating:  ASTM A 653/A 653M, 1TG401T4T (Z120)4T, hot-dip galvanized, unless otherwise indicated.


	2.2 STEEL FRAMING FOR FRAMED ASSEMBLIES
	A. Steel Studs and Runners:  ASTM C 645.
	1. Minimum Base-Metal Thickness:  1T0.027 inch1T4T (0.7 mm)4T.
	2. Depth:  As indicated on Drawings.

	B. Slip-Type Head Joints:  Where indicated, provide one of the following:
	1. Double-Runner System:  ASTM C 645 top runners, inside runner with 1T2-inch-1T4T (50.8-mm-)4T deep flanges in thickness not less than indicated for studs and fastened to studs, and outer runner sized to friction fit inside runner.
	2. Slotted Deflection Track:  Steel sheet top runner 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 accomm...
	a. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	1) ClarkDietrich Building Systems; SLP-TRK Slotted Deflection Track.
	2) SCAFCO Steel Stud Manufacturing Co.; Slotted Track.



	C. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	1. Minimum Base-Metal Thickness:  1T0.027 inch1T4T (0.7 mm)4T.

	D. Cold-Rolled Channel Bridging:  1T0.0538-inch1T4T (1.37-mm)4T bare-steel thickness, with minimum 1T1/2-inch-1T4T (12.7-mm-)4T wide flanges.

	2.3 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.



	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.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754, except comply with framing sizes and spacing indicated.
	1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing installation.

	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.

	3.3 INSTALLING FRAMED ASSEMBLIES
	A. Install studs so flanges within framing system point in same direction.
	1. Space studs as follows:
	a. Single-Layer Application:  1T16 inches1T4T (406 mm)4T o.c., unless otherwise indicated.


	B. Install tracks (runners) 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 ...
	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 runner track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb, unless otherwise indicated.
	b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1T1/2-inch1T4T (12.7-mm)4T 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.
	4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated assembly indicated and support closures and to make partitions continuous from floor to underside of solid structure.
	5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated.

	C. 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 1T24 inches1T4T (610 mm)4T o.c.

	D. Installation Tolerance:  Install each framing member so fastening surfaces vary not more than 1T1/8 inch1T4T (3 mm)4T from the plane formed by faces of adjacent framing.



	092900 FL - GYPSUM BOARD
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Interior gypsum board.

	B. Related Sections include the following:
	1. Division 05 Section "Cold-Formed Metal Framing" for load-bearing steel framing that supports gypsum board.
	2. Division 06 Section "Miscellaneous Rough Carpentry" for wood framing and furring that supports gypsum board.
	3. Division 09 Section "Non-Structural Metal Framing" for non-structural framing and suspension systems that support gypsum board.
	4. Division 09 painting Sections for primers applied to gypsum board surfaces.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against damage from weather, condensation, direct sunlight, construction traffic, and other causes.  Stack panels flat to prevent sagging.

	1.5 PROJECT CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	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 PANELS, GENERAL
	A. Size:  Provide in maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.2 INTERIOR GYPSUM BOARD
	A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as applicable to type of gypsum board indicated and whichever is more stringent.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. American Gypsum Co.
	b. CertainTeed Gypsum, Inc.
	c. G-P Gypsum.
	d. Lafarge North America Inc.
	e. National Gypsum Company.
	f. PABCO Gypsum.
	g. Temple-Inland Inc.
	h. USG Corporation.


	B. Type X:
	1. Thickness:  1T5/8 inch1T4T (15.9 mm)4T.
	2. Long Edges:  Tapered.

	C. High-Impact Type:  Manufactured with Type X core, plastic film laminated to back side for greater resistance to through-penetration (impact resistance).
	1. Core:  1T5/8 inch1T4T (15.9 mm)4T thick.
	2. Plastic-Film Thickness:  Manufacturer’s standard.
	3. Long Edges:  Tapered.


	2.3 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc or Paper-faced galvanized steel sheet.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead:  J-shaped; exposed long flange receives joint compound.
	c. Expansion (control) joint.



	2.4 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Wallboard:  Paper.

	C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling:  At open joints, rounded or beveled panel edges, 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 drying-type, all-purpose compound.


	2.5 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 1T0.033 to 0.112 inch1T4T (0.84 to 2.84 mm)4T thick.

	C. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) produced by combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames and framing, for compliance with requirements and other conditions affecting performance.
	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 C 840.
	B. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1T1/16 inch1T4T (1.5 mm)4T of open space between panels.  Do not force into place.
	C. 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 opp...
	D. Form control and expansion joints with space between edges of adjoining gypsum panels.
	E. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc.).
	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 1T8 sq. ft.1T4T (0.7 sq. m)4T 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 1T1/4- to 3/8-inch-1T4T (6.4- to 9.5-mm-)4T wide joints to install sealant.

	F. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1T1/4- to 1/2-inch-1T4T (6.4- to 12.7-mm-)4T wide spaces at these locations, and trim edges with edge trim where edges of pane...
	G. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	H. 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. Type X:  At Offices and Toilet Room.
	2. High-Impact Type:  At Warehouse, Store Room, Custodial Room, Equipment Cage, and Mezzanine.

	B. Single-Layer Application:
	1. On partitions/walls, apply gypsum panels horizontally (perpendicular 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.

	2. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.


	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 and according to ASTM C 840 and in specific locations approved by Architect for visual effect.
	C. Interior Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners.
	2. LC-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...
	B. Prefill open joints, rounded or beveled edges, and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840:
	1. Level 1:  Ceiling plenum areas, concealed areas, and where indicated.
	2. Level 4:  At panel surfaces that will be exposed to view, unless otherwise indicated.
	a. Primer and its application to surfaces are specified in other Division 09 Sections.



	3.6 PROTECTION
	A. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	B. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	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.




	095113 FL - ACOUSTICAL PANEL CEILINGS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes acoustical panels and exposed suspension systems for ceilings.

	1.3 DEFINITIONS
	A. AC:  Articulation Class.
	B. CAC:  Ceiling Attenuation Class.
	C. LR:  Light Reflectance coefficient.
	D. NRC:  Noise Reduction Coefficient.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each component indicated and for each exposed finish required, prepared on Samples of size indicated below.
	1. Acoustical Panel:  Set of 1T6-inch-1T4T (150-mm-)4T square Samples of each type, color, pattern, and texture.
	2. Exposed Suspension System Members, Moldings, and Trim:  Set of 1T12-inch-1T4T (300-mm-)4T long Samples of each type, finish, and color.

	C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for each acoustical panel ceiling.
	D. Research/Evaluation Reports:  For each acoustical panel ceiling and components.
	E. Maintenance Data:  For finishes to include in maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:
	1. Acoustical Ceiling Panel:  Obtain each type through one source from a single manufacturer.
	2. Suspension System:  Obtain each type through one source from a single manufacturer.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver acoustical panels, suspension system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, tempe...
	B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not install acoustical panel ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained...

	1.8 COORDINATION
	A. Coordinate layout and installation of acoustical panels 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.

	1.9 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Acoustical Ceiling Panels:  Full-size panels equal to 2.0 percent of quantity installed.
	2. Suspension System Components:  Quantity of each exposed component equal to 2.0 percent of quantity installed.



	PART 2 -  PRODUCTS
	2.1 ACOUSTICAL PANELS, GENERAL
	A. Acoustical Panel Standard:  Provide manufacturer's standard panels of configuration indicated that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light reflectances, unless otherwise indicated.
	1. Mounting Method for Measuring NRC:  Type E-400; plenum mounting in which face of test specimen is 1T15-3/4 inches1T4T (400 mm)4T away from test surface per ASTM E 795.

	B. Acoustical Panel Colors and Patterns:  Match appearance characteristics indicated for each product type.
	1. Where appearance characteristics of acoustical panels are indicated by referencing pattern designations in ASTM E 1264 and not manufacturers' proprietary product designations, provide products selected by Architect from each manufacturer's full ran...

	C. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment:  Provide acoustical panels treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing...

	2.2 ACOUSTICAL PANELS FOR ACOUSTICAL PANEL CEILING - APC
	A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide Armstrong World Industries, Inc.; Fine Fissured #1729 or a comparable product by one of the following:
	1. Armstrong World Industries, Inc.
	2. BPB USA.
	3. Chicago Metallic Corporation.
	4. Ecophon CertainTeed, Inc.
	5. USG Interiors, Inc.

	C. Classification:  Provide panels complying with ASTM E 1264 for type, form, and pattern as follows:
	1. Type and Form:  Type III, mineral base with painted finish; Form 2, water felted.
	2. Pattern:  D (fissured).

	D. Color:  White.
	E. LR:  Not less than 0.85.
	F. NRC:  Not less than 0.55.
	G. CAC:  Not less than 35.
	H. Edge/Joint Detail:  Square.
	I. Thickness:  1T5/8 inch1T4T (15 mm)4T.
	J. Modular Size:  1T24 by 48 inches1T4T (610 by 1220 mm)4T.
	K. Antimicrobial Treatment:  Broad spectrum fungicide and bactericide based.

	2.3 METAL SUSPENSION SYSTEMS, GENERAL
	A. Metal Suspension System Standard:  Provide manufacturer's standard direct-hung metal suspension systems of types, structural classifications, and finishes indicated that comply with applicable requirements in ASTM C 635.
	B. Finishes and Colors, General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.  Provide manufacturer's standard factory-applied finish for type of system in...
	C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, Table 1, "Direct Hung," unless otherwise indicated.  Comply with seismic design requirements.
	D. Wire Hangers, Braces, and Ties:  Provide wires complying with the following requirements:
	1. Zinc-Coated, Carbon-Steel Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
	2. Size:  Select wire diameter so its stress at 3 times hanger design load (ASTM C 635, Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 1T0.106-inch-1T4T (2.69-mm-)4T diameter wire.


	2.4 METAL SUSPENSION SYSTEM FOR ACOUSTICAL PANEL CEILING
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Armstrong World Industries, Inc.; Prelude ML 15/16" Exposed Tee or a comparable product by one of the following:
	1. Armstrong World Industries, Inc.
	2. BPB USA.
	3. Chicago Metallic Corporation.
	4. Ecophon CertainTeed, Inc.
	5. USG Interiors, Inc.

	B. Wide-Face, Capped, Double-Web, Steel Suspension System:  Main and cross runners roll formed from cold-rolled steel sheet, prepainted, electrolytically zinc coated, or hot-dip galvanized according to ASTM A 653/A 653M, not less than 1TG301T4T (Z90)4...
	1. Structural Classification:  Heavy-duty system.
	2. End Condition of Cross Runners:  Override (stepped) type.
	3. Face Design:  Flat, flush.
	4. Cap Material:  Steel cold-rolled sheet.
	5. Cap Finish:  Painted to match color of acoustical unit.


	2.5 METAL EDGE MOLDINGS AND TRIM
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Armstrong World Industries, Inc.; Prelude ML Exposed Tee or a comparable product by one of the following:
	1. Armstrong World Industries, Inc.
	2. BPB USA.
	3. Chicago Metallic Corporation.
	4. Ecophon CertainTeed, Inc.
	5. USG Interiors, Inc.

	B. Roll-Formed, Sheet-Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, manufacturer's standard moldings for edges and penetrations that comply with seismic design requirements; formed from sheet metal of same material, f...
	1. Provide manufacturer's standard edge moldings that fit acoustical panel edge details and suspension systems indicated and that match width and configuration of exposed runners, unless otherwise indicated.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installatio...
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling.  Avoid using less-than-half-width panels at borders, and comply with layout shown on reflected ceiling plans.

	3.3 INSTALLATION
	A. General:  Install acoustical panel ceilings to comply with ASTM C 636 and seismic design requirements indicated, per manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Suspend ceiling hangers from building's structural members and as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system.
	2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.
	3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension system members, install supplemental suspension members and hange...
	4. Secure wire hangers to ceiling suspension members and to supports above with a minimum of three tight turns.  Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate an...
	5. When steel framing does not permit installation of hanger wires at spacing required, install carrying channels or other supplemental support for attachment of hanger wires.
	6. Do not attach hangers to steel deck tabs.
	7. Do not attach hangers to steel roof deck.  Attach hangers to structural members.
	8. Space hangers not more than 1T48 inches1T4T (1200 mm)4T o.c. along each member supported directly from hangers, unless otherwise indicated; provide hangers not more than 1T8 inches1T4T (200 mm)4T from ends of each member.
	9. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced standards and publications.

	C. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.
	1. Screw attach moldings to substrate at intervals not more than 1T16 inches1T4T (400 mm)4T o.c. and not more than 1T3 inches1T4T (75 mm)4T from ends, leveling with ceiling suspension system to a tolerance of 1T1/8 inch in 12 feet1T4T (3.2 mm in 3.6 m...

	D. Install suspension system runners so they are square and securely interlocked with one another.  Remove and replace dented, bent, or kinked members.
	E. Install acoustical panels with undamaged edges and fit accurately into suspension system runners and edge moldings.  Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	1. Arrange directionally patterned acoustical panels as follows:
	a. Install panels with pattern running in one direction parallel to long axis of space.

	2. For square-edged panels, install panels with edges fully hidden from view by flanges of suspension system runners and moldings.


	3.4 CLEANING
	A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension system members.  Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage.  Remove and replace ceiling compone...



	096513 FL - RESILIENT BASE AND ACCESSORIES
	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. Resilient base.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each type of product indicated, in manufacturer's standard-size Samples but not less than 1T12 inches1T4T (300 mm)4T long, of each resilient product color, texture, and pattern required.

	1.4 QUALITY ASSURANCE
	A. Fire-Test-Response Characteristics:  As determined by testing identical products according to ASTM E 648 or NFPA 253 by a qualified testing agency.
	1. Critical Radiant Flux Classification:  Class I, not less than 0.45 W/sq. cm.


	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 1T50 deg F1T4T (10 deg C)4T or more than 1T90 deg F1T4T (...

	1.6 PROJECT CONDITIONS
	A. Maintain ambient temperatures within range recommended by manufacturer, but not less than 1T70 deg F1T4T (21 deg C)4T or more than 1T95 deg F1T4T (35 deg C)4T, in spaces to receive resilient products during the following time periods:
	1. 48 hours before installation.
	2. During installation.
	3. 48 hours after installation.

	B. Until Substantial Completion, maintain ambient temperatures within range recommended by manufacturer, but not less than 1T55 deg F1T4T (13 deg C)4T or more than 1T95 deg F1T4T (35 deg C)4T.
	C. Install resilient products after other finishing operations, including painting, have been completed.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Furnish not less than 1T10 linear feet1T4T (3 linear m)4T for every 1T500 linear feet1T4T (150 linear m)4T or fraction thereof, of each type, color, pattern, and size of resilient product installed.



	PART 2 -  PRODUCTS
	2.1 RESILIENT BASE - RB
	A. Resilient Base:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Armstrong World Industries, Inc.
	b. Burke Mercer Flooring Products; Division of Burke Industries, Inc.
	c. Flexco, Inc.
	d. Johnsonite.
	e. Roppe Corporation, USA.
	f. VPI, LLC; Floor Products Division.


	B. Resilient Base Standard:  ASTM F 1861.
	1. Material Requirement:  Type TS (rubber, vulcanized thermoset).
	2. Manufacturing Method:  Group I (solid, homogeneous).
	3. Style:  Cove (base with toe).

	C. Minimum Thickness:  1T0.125 inch1T4T (3.2 mm)4T.
	D. Height:  1T4 inches1T4T (102 mm)4T.
	A. Lengths:  Cut lengths 1T48 inches1T4T (1219 mm)4T long or coils in manufacturer's standard length.
	B. Outside Corners:  Job formed or preformed.
	C. Inside Corners:  Job formed or preformed.
	D. Finish:  As selected by Architect from manufacturer's full range.
	E. Colors and Patterns:  As indicated on the drawings on a color schedule.

	2.2 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds:  Latex-modified, portland cement based or blended hydraulic-cement-based formulation provided or approved by manufacturer for applications indicated.
	B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient products and substrate conditions indicated.


	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.
	B. 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 pr...
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	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 and remove bumps and ridges to produce a uniform and smooth substrate.
	C. Do not install resilient products until they are same temperature as the space where they are to be installed.
	1. Move resilient products and installation materials into spaces where they will be installed at least 48 hours in advance of installation.

	D. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.

	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 practicable 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.
	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.
	H. Job-Formed Corners:
	1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form without producing discoloration (whitening) at bends.
	2. Inside Corners:  Use straight pieces of maximum lengths possible.


	3.4 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protection of resilient products.
	B. Perform the following operations immediately after completing resilient product installation:
	1. Remove adhesive and other blemishes from exposed 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.



	099113 FL - EXTERIOR PAINTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes surface preparation and the application of paint systems on the following exterior substrates:
	1. Steel.
	2. Galvanized metal.

	B. Related Sections include the following:
	1. Division 08 Sections for factory priming windows and doors with primers specified in this Section.
	2. Division 09 painting Sections for special-use coatings.
	3. Division 09 Section "Interior Painting" for surface preparation and the application of paint systems on interior substrates.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each type of paint system and each color and gloss of topcoat indicated.
	1. Submit Samples on rigid backing, 1T8 inches1T4T (200 mm)4T square.
	2. Label each Sample for location and application area.

	C. Product List:  For each product indicated, include the following:
	1. Cross-reference to paint system and locations of application areas.  Use same designations indicated on Drawings and in schedules.


	1.4 QUALITY ASSURANCE
	A. MPI Standards:
	1. Products:  Complying with MPI standards indicated and listed in "MPI Approved Products List."
	2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural Painting Specification Manual" for products and paint systems indicated.


	1.5 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 1T45 deg F1T4T (7 deg C)4T.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.6 PROJECT CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 1T50 and 95 deg F1T4T (10 and 35 deg C)4T.
	B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at temperatures less than 1T5 deg F1T4T (3 deg C)4T above the dew point; or to damp or wet surfaces.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that are from same production run (batch mix) as materials applied and that are packaged for storage and identified with labels describing contents.
	1. Quantity:  Furnish an additional 5 percent, but not less than 1T1 gal.1T4T (3.8 L)4T of each material and color applied.



	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. Diamond Vogel Paints.
	3. Glidden Professional.
	4. Porter Paints.
	5. PPG Architectural Finishes, Inc.
	6. Sherwin-Williams Company (The).


	2.2 PAINT, GENERAL
	A. Material Compatibility:
	1. Provide materials for use within each paint system that are 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, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	B. Colors:  As indicated in a color schedule.

	2.3 METAL PRIMERS
	A. Alkyd Anticorrosive Metal Primer:  MPI #79.
	1. VOC Content:  E Range of E2.

	B. Cementitious Galvanized-Metal Primer:  MPI #26.
	1. VOC Content:  E Range of E1.


	2.4 EXTERIOR ALKYD PAINTS
	A. Exterior Alkyd Enamel (Semigloss):  MPI #94 (Gloss Level 5).
	1. VOC Content:  E Range of E2.



	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 work.
	B. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	C. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry.
	1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates and paint systems indicated.
	B. Remove plates, machined surfaces, and similar items already in place that 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.
	2. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.

	C. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers as required to produce paint systems indicated.

	D. Steel Substrates:  Remove rust and loose mill scale.  Clean using methods recommended in writing by paint manufacturer.
	E. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.

	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions.
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable items same as similar exposed surfaces.  Before final installation, paint surfaces behind permanently fixed items with prime coat only.

	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.

	3.4 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.
	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.

	3.5 EXTERIOR PAINTING SCHEDULE
	1. Alkyd System:  MPI EXT 5.1D.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Exterior alkyd enamel matching topcoat.
	c. Topcoat:  Exterior alkyd enamel (semigloss).

	B. Galvanized-Metal Substrates:
	1. Alkyd System:  MPI EXT 5.3B.
	a. Prime Coat:  Cementitious galvanized-metal primer.
	b. Intermediate Coat:  Exterior alkyd enamel matching topcoat.
	c. Topcoat:  Exterior alkyd enamel (semigloss).





	099123 FL - INTERIOR PAINTING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes surface preparation and the application of paint systems on the following interior substrates:
	1. Steel.
	2. Galvanized metal.
	3. Gypsum board.

	B. Related Sections include the following:
	1. Division 09 painting Sections for special-use coatings.
	2. Division 09 Section "Exterior Painting" for surface preparation and the application of paint systems on exterior substrates.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each type of paint system and in each color and gloss of topcoat indicated.
	1. Submit Samples on rigid backing, 1T8 inches1T4T (200 mm)4T square.
	2. Label each Sample for location and application area.

	C. Product List:  For each product indicated, include the following:
	1. Cross-reference to paint system and locations of application areas.  Use same designations indicated on Drawings and in schedules.
	2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with the proposed product highlighted.


	1.4 QUALITY ASSURANCE
	A. MPI Standards:
	1. Products:  Complying with MPI standards indicated and listed in "MPI Approved Products List."
	2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural Painting Specification Manual" for products and paint systems indicated.


	1.5 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 1T45 deg F1T4T (7 deg C)4T.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.6 PROJECT CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 1T50 and 95 deg F1T4T (10 and 35 deg C)4T.
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 1T5 deg F1T4T (3 deg C)4T above the dew point; or to damp or wet surfaces.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that are from same production run (batch mix) as materials applied and that are packaged for storage and identified with labels describing contents.
	1. Quantity:  Furnish an additional 5 percent, but not less than 1T1 gal.1T4T (3.8 L)4T of each material and color applied.



	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. Diamond Vogel Paints.
	3. Glidden Professional.
	4. Porter Paints.
	5. PPG Architectural Finishes, Inc.


	2.2 PAINT, GENERAL
	A. Material Compatibility:
	1. Provide materials for use within each paint system that are 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, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	B. Colors:  As indicated in a color schedule on the drawings.

	2.3 PRIMERS/SEALERS
	A. Interior Latex Primer/Sealer:  MPI #50.
	1. VOC Content:  E Range of E3.
	2. Environmental Performance Rating:  EPR 3.

	B. Interior Alkyd Primer/Sealer:  MPI #45.
	1. VOC Content:  E Range of E2.


	2.4 METAL PRIMERS
	A. Alkyd Anticorrosive Metal Primer:  MPI #79.
	1. VOC Content:  E Range of E2.

	B. Cementitious Galvanized-Metal Primer:  MPI #26.
	1. VOC Content:  E Range of E1.


	2.5 LATEX PAINTS
	A. Interior Latex (Satin):  MPI #43 (Gloss Level 4).
	1. VOC Content:  E Range of E3.
	2. Environmental Performance Rating:  EPR 3.5.


	2.6 ALKYD PAINTS
	A. Interior Alkyd (Semigloss):  MPI #47 (Gloss Level 5).
	1. VOC Content:  E Range of E2.
	2. Environmental Performance Rating:  EPR 3.


	2.7 FLOOR COATINGS
	A. Interior/Exterior Clear Concrete Floor Sealer (Solvent Based):  MPI #104.
	1. VOC Content:  E Range of E2.



	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 work.
	B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	1. Gypsum Board:  12 percent.

	C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry.
	1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates indicated.
	B. Remove plates, machined surfaces, and similar items already in place that 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.
	2. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.

	C. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers as required to produce paint systems indicated.

	D. Steel Substrates:  Remove rust and loose mill scale.  Clean using methods recommended in writing by paint manufacturer.
	E. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied paints.
	F. Gypsum Board Substrates:  Do not begin paint application until finishing compound is dry and sanded smooth.

	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions.
	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.

	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.
	D. Painting Mechanical and Electrical Work:  Paint items exposed in equipment rooms and occupied spaces including, but not limited to, the following:
	1. Mechanical Work:
	a. Uninsulated metal piping.
	b. Uninsulated plastic piping.
	c. Pipe hangers and supports.
	d. Tanks that do not have factory-applied final finishes.
	e. Visible portions of internal surfaces of metal ducts, without liner, behind air inlets and outlets.
	f. Duct, equipment, and pipe insulation having cotton or canvas insulation covering or other paintable jacket material.
	g. Mechanical equipment that is indicated to have a factory-primed finish for field painting.

	2. Electrical Work:
	a. Switchgear.
	b. Panelboards.
	c. Electrical equipment that is indicated to have a factory-primed finish for field painting.



	3.4 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.
	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.

	3.5 INTERIOR PAINTING SCHEDULE
	A. Concrete Substrates, Traffic Surfaces:
	1. Clear Sealer System:  MPI INT 3.2F.
	a. First Coat:  Interior/exterior clear concrete floor sealer (solvent based).
	b. Topcoat:  Interior/exterior clear concrete floor sealer (solvent based).


	B. Steel Substrates:
	1. Alkyd System:  MPI INT 5.1E.
	a. Prime Coat:  Alkyd anticorrosive metal primer.
	b. Intermediate Coat:  Interior alkyd matching topcoat.
	c. Topcoat:  Interior alkyd (semigloss).


	C. Galvanized-Metal Substrates:
	1. Alkyd System:  MPI INT 5.3C.
	a. Prime Coat:  Cementitious galvanized-metal primer.
	b. Intermediate Coat:  Interior alkyd matching topcoat.
	c. Topcoat:  Interior alkyd (semigloss).


	D. Gypsum Board Substrates:
	1. Latex System:  MPI INT 9.2A.
	a. Prime Coat:  Interior latex primer/sealer.
	b. Intermediate Coat:  Interior latex matching topcoat.
	c. Topcoat:  Interior latex (satin).





	099600_FL - HIGH-PERFORMANCE COATINGS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes surface preparation and application of high-performance coating systems on the following substrates:
	1. Interior Substrates:
	a. Gypsum board.


	B. Related Sections include the following:
	1. Division 09 painting Sections for special-use coatings and general field painting.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each type of coating system and in each color and gloss of finish coat indicated.
	1. Submit Samples on rigid backing, 1T8 inches1T4T (200 mm)4T square.
	2. Label each Sample for location and application area.

	C. Product List:  For each product indicated.  Cross-reference products to coating system and locations of application areas.  Use same designations indicated on Drawings and in schedules.

	1.4 QUALITY ASSURANCE
	A. Master Painters Institute (MPI) Standards:
	1. Products:  Complying with MPI standards indicated and listed in "MPI Approved Products List."
	2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural Painting Specification Manual" for products and coating systems indicated.


	1.5 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 1T45 deg F1T4T (7 deg C)4T.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.6 PROJECT CONDITIONS
	A. Apply coatings only when temperature of surfaces to be coated and surrounding air temperatures are between 1T50 and 95 deg F1T4T (10 and 35 deg C)4T.
	B. Do not apply coatings in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; at temperatures less than 1T5 deg F1T4T (3 deg C)4T above the dew point; or to damp or wet surfaces.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that are from same production run (batch mix) as materials applied and that are packaged for storage and identified with labels describing contents.
	1. Quantity:  Furnish an additional 5 percent, but not less than 1T1 gal.1T4T (3.8 L)4T of each material and color applied.



	PART 2 -  PRODUCTS
	2.1 HIGH-PERFORMANCE COATINGS, GENERAL
	A. Material Compatibility:
	1. Provide materials for use within each coating system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. Provide products of same manufacturer for each coat in a coating system.

	B. Colors:  As indicated in color schedule on the drawings.

	2.2 INTERIOR PRIMERS/SEALERS
	A. Interior Latex Primer/Sealer:  MPI #50.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Benjamin Moore & Co.; Regal, First Coat Latex Primer/Undercoater, 216, or Moorcraft, Latex Undercoater & Primer Sealer, 253-00.
	b. Diamond Vogel Paints; Apex Premium Primer/Sealer, DU-1514, or P.V.A. Primer/Sealer, DU-1507.
	c. Glidden Professional; PVA Wall Interior Primer Sealer, 1030-1200N, or High Hide Interior Primer Sealer, 1000-1200.
	d. Porter Paints; Interior Latex Sealer, 37725.
	e. PPG Architectural Finishes, Inc.; Speedhide, Int. Latex Primer Sealer, 6-2.
	f. Sherwin-Williams Company (The); PrepRite, 200 Latex Primer, B28W200, or Quali-Kote, Interior Latex Primer, B28WQ8001.

	2. Environmental Characteristics:
	a. VOC Content:
	1) Minimum E Range of E3.

	b. Environmental Performance Rating (EPR):  Minimum EPR 3.



	2.3 EPOXY COATINGS
	A. Water-Based Epoxy (Interior and Exterior):  MPI #115.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Benjamin Moore & Co.; Acrylic Epoxy Semigloss "A", Hardener "B", M43/M44.
	b. Diamond Vogel Paints; Aqua Pox, Waterborne Epoxy, MC-1245/6.
	c. Glidden Professional; Tru-Glaze-WB 4406 Waterborne Epoxy.
	d. Porter Paints; Dura-Glaze WB, Semi-Gloss Epoxy, 9321.
	e. PPG Architectural Finishes, Inc.; Aquapon, Waterborne Epoxy, 98-1/98-98.
	f. Sherwin-Williams Company (The); Hi-Bild Water Based Catalyzed Epoxy, B71-100 Series.

	2. VOC Content:  Minimum E Range of E3.



	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 work.
	1. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows:
	a. Gypsum Board:  12 percent.

	2. Verify compatibility with and suitability of substrates, including compatibility with existing finishes or primers.
	3. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry.
	4. Coating application 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 indicated.
	B. Remove plates, machined surfaces, and similar items already in place that are not to be coated.  If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation and coating.
	1. After completing coating operations, reinstall items that were removed; use workers skilled in the trades involved.

	C. Clean substrates of substances that could impair bond of coatings, including dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers as required to produce coating systems indicated.


	3.3 APPLICATION
	A. Apply high-performance coatings according to manufacturer's written instructions.
	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 back sides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.

	B. If undercoats or other conditions show through final coat, apply additional coats until cured film has a uniform coating finish, color, and appearance.
	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 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 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.

	3.5 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE
	A. Gypsum Board Substrates:
	1. Water-Based Epoxy Coating System:
	a. Prime Coat:  Interior latex primer/sealer, MPI #50.
	b. Intermediate Coat:  Water-based epoxy (interior and exterior), MPI #115.
	c. Topcoat:  Water-based epoxy (interior and exterior), MPI #115.





	102213_FL - WIRE MESH PARTITIONS
	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. Standard-duty wire mesh partitions.

	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete" for building anchors into concrete construction for wire mesh partitions.


	1.3 DEFINITIONS
	A. As defined in ASTM E 2016:
	1. Intermediate Crimp:  Wires pass over one and under the next adjacent wire in both directions, with wires crimped before weaving and with extra crimps between the intersections.
	2. Lock Crimp:  Deep crimps at points of the intersection that lock wires securely in place.


	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design:  Design wire mesh units, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Wire mesh units shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated according to SEI/ASCE 7:
	1. Seismic Loads:  As indicated on the drawings.

	C. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes.  Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.
	1. Temperature Change (Range):  1T120 deg F1T4T (67 deg C)4T, ambient; 1T180 deg F1T4T (100 deg C)4T, material surfaces.


	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for wire mesh items.
	B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.
	1. Include clearances required for operation of doors.

	C. Setting Drawings:  For anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete.
	D. Delegated-Design Submittal:  For wire mesh units indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	E. Qualification Data:  For qualified professional engineer.
	F. Maintenance Data:  For wire mesh unit hardware to include in maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.
	1. Installer's responsibilities include fabricating and installing wire mesh items and providing professional engineering services needed to assume engineering responsibility.
	2. Engineering Responsibility:  Preparation of data for wire mesh items, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.

	B. Source Limitations:  Obtain wire mesh items from single source from single manufacturer.
	C. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.3, "Structural Welding Code - Sheet Steel."


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver wire mesh items with cardboard protectors on perimeters of panels and doors and with posts wrapped, palleted, or crated to provide protection during transit and Project-site storage.  Use vented plastic.
	B. Inventory wire mesh partition door hardware on receipt and provide secure lockup for wire mesh partition door hardware delivered to Project site.
	1. Tag each item or package separately with identification and include basic installation instructions with each item or package.


	1.8 PROJECT CONDITIONS
	A. Field Measurements:  Verify actual dimensions of construction contiguous with wire mesh units by field measurements before fabrication.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Acorn Wire & Iron Works, Inc.
	2. Central Wire and Iron.
	3. Folding Guard Corporation.
	4. Indiana Wire Products, Inc.
	5. Miller Wire Works, Inc.
	6. Standard Wire & Steel Works.
	7. Wire Crafters, LLC.


	2.2 MATERIALS
	A. Steel Wire:  1TASTM A 5101T4T (ASTM A 510M)4T.
	B. Steel Plates, Channels, Angles, and Bars:  ASTM A 36/A 36M.
	C. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B.
	D. Steel Pipe:  ASTM A 53/A 53M, Schedule 40 unless another weight is indicated or required by structural loads.
	E. Square Steel Tubing: ASTM A 500, cold-formed structural-steel tubing.
	F. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 1TG601T4T (Z180)4T zinc (galvanized) or 1TA601T4T (ZF180)4T zinc-iron-alloy (galvannealed) coating designation.
	G. Panel-to-Panel Fasteners:  Manufacturer's standard steel bolts, nuts, and washers.
	H. Postinstalled Expansion Anchors:  With capability to sustain, without failure, load imposed within factors of safety indicated, as determined by testing per ASTM E 488, conducted by a qualified independent testing agency.
	1. Carbon Steel:  Zinc plated to comply with ASTM B 633, Class Fe/Zn 5 (0.005 mm) for Class SC 1 service condition (mild).
	2. For Postinstalled Anchors in Concrete:  Capability to sustain, without failure, a load equal to four times the loads imposed.

	I. Seismic Bracing:  Angles with legs not less than 1T1-1/4 inch1T4T (32 mm)4T wide, formed from 1T0.04-inch-1T4T (1-mm-)4T thick, metallic-coated steel sheet; with bolted connections and 1T1/4-inch-1T4T (6-mm-)4T diameter bolts.
	J. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer, complying with MPI#79.
	1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.


	2.3 STANDARD-DUTY WIRE MESH PARTITIONS
	A. Mesh:  1T0.135-inch-1T4T (3.5-mm-)4T diameter, intermediate-crimp steel wire woven into 1T1-1/2-inch1T4T (38-mm)4T diamond mesh.
	B. Vertical Panel Framing:  1T1-1/4-by-5/8-by-0.097-inch1T4T (32-by-16-by-2.5-mm)4T cold-rolled, C-shaped steel channels with 1T1/4-inch-1T4T (6-mm-)4T diameter bolt holes spaced not more than 1T18 inches1T4T (450 mm)4T o.c. along center of framing.
	C. Horizontal Panel Framing:  1T1-by-1/2-by-1/8-inch1T4T (25-by-13-by-3-mm)4T cold-rolled steel channels.
	D. Horizontal Panel Stiffeners:  2 cold-rolled steel channels, not less than 1T1 by 3/8 by 1/8 inch1T4T (25 by 9.5 by 3 mm)4T, bolted or riveted toe to toe through mesh or 1T1-by-1/2-by-1/8-inch1T4T (25-by-13-by-3-mm)4T cold-rolled steel channels with...
	E. Top Capping Bars:  1T2-1/4-by-1-inch1T4T (57-by-25-mm)4T cold-rolled steel channels.
	F. Posts for 90-Degree Corners:  1T1-1/4-by-1-1/4-by-1/8-inch1T4T (32-by-32-by-3-mm)4T steel angles with 1T1/4-inch-1T4T (6-mm-)4T diameter bolt holes aligning with bolt holes in vertical framing; with floor anchor clips.
	G. Posts for Other-Than-90-Degree Corners:  Manufacturer's standard steel pipe or tubing with 1T1/4-inch-1T4T (6-mm-)4T diameter bolt holes aligning with bolt holes in vertical framing.
	1. Partitions up to 1T12 Feet1T4T (3.7 m)4T High:  1T1-1/4-inch1T4T (32-mm)4T OD.
	2. Partitions up to 1T20 Feet1T4T (6.1 m)4T High:  1T2-1/2-inch1T4T (65-mm)4T OD.

	H. Adjustable Corner Posts:  2, manufacturer's standard steel pipe or tubing posts connected by steel hinges at 1T36 inches1T4T (900 mm)4T o.c. attached to posts; with 1T1/4-inch-1T4T (6-mm-)4T diameter bolt holes aligning with bolt holes in vertical ...
	I. Line Posts:  1T3-inch-by-4.1-lb1T4T (76-mm-by-1.9-kg)4T or 1T3-1/2-by-1-1/4-by-0.127-inch1T4T (89-by-32-by-3.2-mm)4T steel channels; with 1T5-by-18-by-1/4-inch1T4T (125-by-450-by-6-mm)4T steel base plates punched for attachment to floor.
	J. Three-Way Intersection Posts:  1T1-1/4-by-1-1/4-inch1T4T (32-by-32-mm)4T tubular steel, with 1T1/4-inch-1T4T (6-mm-)4T diameter bolt holes aligned for bolting to adjacent panels.
	K. Floor Shoes:  Steel, cast iron, or cast aluminum, not less than 1T2 inches1T4T (50 mm)4T high; sized to suit vertical framing, drilled for attachment to floor, and with set screws for leveling adjustment.
	L. Sliding Doors:  Fabricated from same mesh as partitions, with framing fabricated from 1T1-1/2-by-3/4-by-1/8-inch1T4T (38-by-19-by-3-mm)4T steel channels or C-channels, banded with 1T1-1/2-by-1/8-inch1T4T (38-by-3-mm)4T flat steel bar cover plates o...
	1. Hardware:  Two, four-wheel roller-bearing carriers, box track, and bottom guide channel for each door.
	2. Cylinder Lock:  Mortise type with cylinder specified in Division 08 Section "Door Hardware"; operated by key outside and recessed turn knob inside.

	M. Accessories:
	1. Adjustable Filler Panels:  Not less than 1T0.060-inch-1T4T (1.5-mm-)4T thick, cold-rolled steel sheet; capable of filling openings from 1T2 to 12 inches1T4T (50 to 300 mm)4T.
	2. Wall Clips:  Manufacturer's standard, cold-rolled steel sheet; allowing up to 1T1 inch1T4T (25 mm)4T of adjustment.

	N. Finish for Uncoated Ferrous Steel:  Manufacturer’s standard Baked-enamel finish or Powder-coated finish unless otherwise indicated.
	1. Color:  As selected by Architect from manufacturer's full range.


	2.4 FABRICATION
	A. General:  Fabricate wire mesh items from components of sizes not less than those indicated.  Use larger-sized components as recommended by wire mesh item manufacturer.  As required for complete installation, provide bolts, hardware, and accessories...
	1. Fabricate wire mesh items to be readily disassembled.
	2. Welding:  Weld corner joints of framing and remove spatter.

	B. Standard-Duty Wire Mesh Partitions:  Fabricate wire mesh partitions with cutouts for pipes, ducts, beams, and other items indicated.  Finish edges of cutouts to provide a neat, protective edge.
	1. Mesh:  Securely clinch mesh to framing.
	2. Framing:  Fabricate framing with mortise and tenon corner construction.
	a. Provide horizontal stiffeners as indicated or, if not indicated, as required by panel height and as recommended by wire mesh partition manufacturer.  Weld horizontal stiffeners to vertical framing.
	b. Fabricate three-way intersections using intersection posts.
	c. Fabricate partition and door framing with slotted holes for connecting adjacent panels.

	3. Fabricate wire mesh partitions with 1T3 inches1T4T (76 mm)4T of clear space between finished floor and bottom horizontal framing.
	4. Doors:  Align bottom of door with bottom of adjacent panels.
	a. For doors that do not extend full height of partition, provide transom over door, fabricated from same mesh and framing as partition panels.

	5. Hardware Preparation:  Mortise, reinforce, drill, and tap doors and framing as required to install hardware.


	2.5 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.

	2.6 STEEL AND IRON FINISHES
	A. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with minimum requirements indicated below for SSPC surface-preparation specifications and environmental exposure conditions of installed metal fabrications:
	1. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning."

	B. Baked-Enamel or Powder-Coat Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard 2-coat, baked-on finish, suitable for use indicated, consisting of prime coat and thermosetting topcoat, with a minimum dry film thicknes...
	1. Color and Gloss:  As selected by Architect from manufacturer's full range.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine floors for suitable conditions where wire mesh items will be installed.
	C. Examine walls to which wire mesh items will be attached for properly located blocking, grounds, and other solid backing for attachment of support fasteners.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 WIRE MESH PARTITIONS ERECTION
	A. Anchor wire mesh partitions to floor with 1T3/8-inch-1T4T (9.5-mm-)4T diameter, postinstalled expansion anchors at 1T12 inches1T4T (305 mm)4T o.c. through floor shoes located at each post and corner.  Adjust wire mesh partition posts in floor shoes...
	B. Anchor wire mesh partitions to walls at 1T12 inches1T4T (305 mm)4T o.c. through back corner panel framing and as follows:
	1. For steel-framed gypsum board assemblies, fasten brackets directly to steel framing or concealed reinforcements using self-tapping screws of size and type required to support structural loads.

	C. Secure top capping bars to top framing channels with 1T1/4-inch-1T4T (6-mm-)4T diameter "U" bolts spaced not more than 1T28 inches1T4T (700 mm)4T o.c.
	D. Provide line posts at locations indicated or, if not indicated, as follows:
	1. On each side of sliding door openings.
	2. For partitions that are 1T7 to 9 feet1T4T (2.1 to 2.7 m)4T high, spaced at 1T15 to 20 feet1T4T (4.6 to 6.1 m)4T o.c.
	3. For partitions that are 1T10 to 12 feet1T4T (3.0 to 3.7 m)4T high, located between every other panel.
	4. For partitions that are more than 1T12 feet1T4T (3.7 m)4T high, located between each panel.

	E. Provide seismic supports and bracing as indicated or, if not indicated, as recommended by manufacturer and as required for stability, extending and fastening members to supporting structure.
	F. Where standard-width wire mesh partition panels do not fill entire length of run, provide adjustable filler panels to fill openings.
	G. Install doors complete with door hardware.
	H. Bolt accessories to wire mesh partition framing.

	3.3 ADJUSTING AND CLEANING
	A. Adjust doors to operate smoothly and easily, without binding or warping.  Adjust hardware to function smoothly.  Confirm that latches and locks engage accurately and securely without forcing or binding.
	B. Remove and replace defective work including doors and framing that are warped, bowed, or otherwise unacceptable.
	C. 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.



	102800_FL - TOILET, BATH, AND LAUNDRY ACCESSORIES
	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. Public-use washroom accessories.
	2. Underlavatory guards.
	3. Custodial accessories.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include the following:
	1. Construction details and dimensions.
	2. Anchoring and mounting requirements, including requirements for cutouts in other work and substrate preparation.
	3. Material and finish descriptions.
	4. Features that will be included for Project.
	5. Manufacturer's warranty.

	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 products using designations indicated.

	C. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  For products listed together in the same articles in Part 2, provide products of same manufacturer unless otherwise approved by Architect.

	1.5 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.

	1.6 WARRANTY
	A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  15 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Stainless Steel:  ASTM A 666, Type 304, 1T0.031-inch1T4T (0.8-mm)4T minimum nominal thickness unless otherwise indicated.
	B. Brass:  ASTM B 19, flat products; ASTM B 16/B 16M, rods, shapes, forgings, and flat products with finished edges; or ASTM B 30, castings.
	C. Steel Sheet:  ASTM A 1008/A 1008M, Designation CS (cold rolled, commercial steel), 1T0.036-inch1T4T (0.9-mm)4T minimum nominal thickness.
	D. Galvanized-Steel Sheet:  ASTM A 653/A 653M, with 1TG601T4T (Z180)4T hot-dip zinc coating.
	E. Galvanized-Steel Mounting Devices:  ASTM A 153/A 153M, hot-dip galvanized after fabrication.
	F. 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.
	G. Chrome Plating:  ASTM B 456, Service Condition Number SC 2 (moderate service).
	H. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.
	I. ABS Plastic:  Acrylonitrile-butadiene-styrene resin formulation.

	2.2 PUBLIC-USE WASHROOM ACCESSORIES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. A & J Washroom Accessories, Inc.
	2. American Specialties, Inc.
	3. Bobrick Washroom Equipment, Inc.
	4. Bradley Corporation.
	5. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc.
	6. Tubular Specialties Manufacturing, Inc.

	B. Toilet Tissue (Jumbo-Roll) Dispenser - TTD:
	1. Basis-of-Design Product:  Palmer Fixture Company; R27TS.
	2. Description:  Two-roll unit with sliding panel to expose other roll.
	3. Mounting:  Surface mounted.
	4. Capacity:  1T9- or 10-inch-1T4T (228- or 254-mm-)4T diameter rolls.
	5. Material and Finish:  ABS plastic, gray.
	6. Lockset:  Tumbler type.

	C. Paper Towel (Folded) Dispenser - PTD:
	1. Basis-of-Design Product:  Bobrick Washroom Equipment, Inc.; B-262.
	2. Mounting:  Surface mounted.
	3. Minimum Capacity:  400 C-fold or 525 multifold towels.
	4. Material and Finish:  Stainless steel, No. 4 finish (satin).
	5. Lockset:  Tumbler type.
	6. Refill Indicators:  Pierced slots at sides or front.

	D. Liquid-Soap Dispenser - SD:
	1. Basis-of-Design Product:  Bobrick Washroom Equipment, Inc.; B-42.
	2. Description:  Designed for dispensing soap in liquid or lotion form.
	3. Mounting:  Vertically oriented, surface mounted.
	4. Capacity:  40 1Toz.1T4T (1,183 mL)4T.
	5. Materials:  Black, translucent ABS with black, high-impact-resistant ABS push button and spout.
	6. Lockset:  Tumbler type.
	7. Refill Indicator:  Window type.

	E. Grab Bar - GB1:
	1. Basis-of-Design Product:  Bobrick Washroom Equipment, Inc.; B-68137.
	2. Mounting:  Flanges with concealed fasteners.
	3. Material:  Stainless steel, 1T0.05 inch1T4T (1.3 mm)4T thick.
	a. Finish:  Smooth, No. 4 finish (satin).

	4. Outside Diameter:  1T1-1/2 inches1T4T (38 mm)4T.
	5. Configuration and Length:  36 x 54 inches (914 x 1372 mm).

	F. Grab Bar - GB2:
	1. Basis-of-Design Product:  Bobrick Washroom Equipment, Inc.; B-6806x18.
	2. Mounting:  Flanges with concealed fasteners.
	3. Material:  Stainless steel, 1T0.05 inch1T4T (1.3 mm)4T thick.
	a. Finish:  Smooth, No. 4 finish (satin).

	4. Outside Diameter:  1T1-1/2 inches1T4T (38 mm)4T.
	5. Configuration and Length:  Straight, 1T18 inches1T4T (457 mm)4T long.

	G. Mirror Unit - MR:
	1. Basis-of-Design Product:  Bobrick, B-165 2436.
	2. Frame:  Stainless-steel channel.
	a. Corners:  Mitered and mechanically interlocked.

	3. Hangers:  Produce rigid, tamper- and theft-resistant installation, using method indicated below.
	a. Wall bracket of galvanized steel, equipped with concealed locking devices requiring a special tool to remove.

	4. Size:  24”W x 36”H.


	2.3 UNDERLAVATORY GUARDS
	A. Basis-of-Design Product:  The design for accessories is based on products indicated.  Subject to compliance with requirements, provide the named product or a comparable product by one of the following:
	1. Plumberex Specialty Products, Inc.
	2. TCI Products.
	3. Truebro, Inc.

	B. Underlavatory Guard:
	1. Basis-of-Design Product:  Plumberex, Handy-Shield Maxx.
	2. Description:  Insulating pipe covering for supply and drain piping assemblies, that prevent direct contact with and burns from piping, and allow service access without removing coverings.
	3. Material and Finish:  Antimicrobial, molded-plastic, white.


	2.4 CUSTODIAL ACCESSORIES
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	1. A & J Washroom Accessories, Inc.
	2. American Specialties, Inc.
	3. Bobrick Washroom Equipment, Inc.
	4. Bradley Corporation.
	5. GAMCO Specialty Accessories; a division of Bobrick Washroom Equipment, Inc.
	6. Tubular Specialties Manufacturing, Inc.

	B. Utility Shelf - US:
	1. Basis-of-Design Product:  Bobrick, B-239x34
	2. Description:  Unit with shelf, hooks, and holders beneath shelf.
	3. Length:  1T34 inches1T4T (863 mm)4T.
	4. Hooks:  Four.
	5. Mop/Broom Holders:  Three, spring-loaded, rubber hat, cam type.
	6. Material and Finish:  Stainless steel, No. 4 finish (satin).
	a. Shelf:  Not less than nominal 1T0.05-inch-1T4T (1.3-mm-)4T thick stainless steel.



	2.5 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 1T250 lbf1T4T (1112 N)4T, 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 recommendations.



	104413 FL - FIRE EXTINGUISHER CABINETS
	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. Fire protection cabinets for the following:
	a. Portable fire extinguishers.


	B. Related Sections:
	1. Division 10 Section "Fire Extinguishers."


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for fire protection cabinets.
	1. Fire Protection Cabinets:  Include roughing-in dimensions, details showing mounting methods, relationships of box and trim to surrounding construction, door hardware, cabinet type, trim style, and panel style.

	B. Shop Drawings:  For fire protection cabinets.  Include plans, elevations, sections, details, and attachments to other work.
	C. Product Schedule:  For fire protection cabinets. Coordinate final fire protection cabinet schedule with fire extinguisher schedule to ensure proper fit and function.

	1.4 COORDINATION
	A. Coordinate size of fire protection cabinets to ensure that type and capacity of fire extinguishers indicated are accommodated.
	B. Coordinate sizes and locations of fire protection cabinets with wall depths.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B.
	B. Tempered Float Glass:  ASTM C 1048, Kind FT, Condition A, Type I, Quality q3, 3 mm thick, Class 1 (clear).

	2.2 FIRE PROTECTION CABINET - FEC
	A. Cabinet Type:  Suitable for fire extinguisher.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. J. L. Industries, Inc., a division of Activar Construction Products Group.
	b. Larsen's Manufacturing Company.
	c. Modern Metal Products, Division of Technico Inc.
	d. Potter Roemer LLC.


	B. Cabinet Construction:  Nonrated.
	C. Cabinet Material:  Steel sheet.
	D. Semirecessed Cabinet:  Cabinet box partially recessed in walls of sufficient depth to suit style of trim indicated; with one-piece combination trim and perimeter door frame overlapping surrounding wall surface with exposed trim face and wall return...
	1. Square-Edge Trim:  1T1-1/4- to 1-1/2-inch1T4T (32- to 38-mm)4T backbend depth.

	E. Surface-Mounted Cabinet:  Cabinet box fully exposed and mounted directly on wall with no trim.  Provide where walls are of insufficient depth for semirecessed cabinet installation.
	F. Cabinet Trim Material:  Same material and finish as door.
	G. Door Material:  Steel sheet.
	H. Door Style:  Vertical duo panel with frame.
	I. Door Glazing:  Tempered float glass (clear).
	J. Door Hardware:  Manufacturer's standard door-operating hardware of proper type for cabinet type, trim style, and door material and style indicated.
	1. Provide manufacturer's standard.
	2. Provide manufacturer's standard hinge permitting door to open 180 degrees.

	K. Accessories:
	1. Mounting Bracket:  Manufacturer's standard steel, designed to secure fire extinguisher to fire protection cabinet, of sizes required for types and capacities of fire extinguishers indicated, with plated or baked-enamel finish.
	2. Door Lock:  Cam lock that allows door to be opened during emergency by pulling sharply on door handle.
	3. Identification:  Lettering complying with authorities having jurisdiction for letter style, size, spacing, and location.  Locate as directed by Architect.
	a. Identify fire extinguisher in fire protection cabinet with the words "FIRE EXTINGUISHER."
	1) Location:  Applied to cabinet door.
	2) Application Process:  Decals.
	3) Lettering Color:  Red.
	4) Orientation:  Vertical.



	L. Finishes:
	1. Manufacturer's standard baked-enamel paint for the following:
	a. Exterior of cabinet, door, and trim except for those surfaces indicated to receive another finish.
	b. Interior of cabinet and door.



	2.3 FABRICATION
	A. Fire Protection Cabinets:  Provide manufacturer's standard box (tub) with trim, frame, door, and hardware to suit cabinet type, trim style, and door style indicated.
	1. Weld joints and grind smooth.
	2. Provide factory-drilled mounting holes.
	3. Prepare doors and frames to receive locks.
	4. Install door locks at factory.

	B. Cabinet Doors:  Fabricate doors according to manufacturer's standards, from materials indicated and coordinated with cabinet types and trim styles selected.
	1. Fabricate door frames with tubular stiles and rails and hollow-metal design, minimum 1T1/2 inch1T4T (13 mm)4T thick.
	2. Miter and weld perimeter door frames.

	C. Cabinet Trim:  Fabricate cabinet trim in one piece with corners mitered, welded, and ground smooth.

	2.4 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical finishes on exposed surfaces of fire protection cabinets from damage by applying a strippable, temporary protective covering before shipping.
	C. Finish fire protection cabinets after assembly.
	D. 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 contr...

	2.5 STEEL FINISHES
	A. Surface Preparation:  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".  After cleaning, apply a conversion coating suited to the organic coating...
	B. Baked-Enamel or Powder-Coat Finish:  Immediately after cleaning and pretreating, apply manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.  Comply with coating manufacturer's written instructions fo...
	1. Color and Gloss:  Standard White.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine walls and partitions for suitable framing depth and blocking where semirecessed cabinets will be installed.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Prepare recesses for semirecessed fire protection cabinets as required by type and size of cabinet and trim style.

	3.3 INSTALLATION
	A. General:  Install fire protection cabinets in locations and at mounting heights indicated or, if not indicated, at heights indicated below:
	1. Fire Protection Cabinets:  1T54 inches1T4T (1372 mm)4T above finished floor to top of cabinet.

	B. Fire Protection Cabinets:  Fasten cabinets to structure, square and plumb.
	1. Provide semirecessed fire protection cabinets at metal stud and GWB partitions. Provide surface mounted fire protection cabinets at all other locations.
	2. Fasten mounting brackets to inside surface of fire protection cabinets, square and plumb.

	C. Identification:  Apply decals at locations indicated.

	3.4 ADJUSTING AND CLEANING
	A. Remove temporary protective coverings and strippable films, if any, as fire protection cabinets are installed unless otherwise indicated in manufacturer's written installation instructions.
	B. Adjust fire protection cabinet doors to operate easily without binding.  Verify that integral locking devices operate properly.
	C. On completion of fire protection cabinet installation, clean interior and exterior surfaces as recommended by manufacturer.
	D. Touch up marred finishes, or replace fire protection cabinets that cannot be restored to factory-finished appearance.  Use only materials and procedures recommended or furnished by fire protection cabinet and mounting bracket manufacturers.
	E. Replace fire protection cabinets that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	104416 FL - FIRE EXTINGUISHERS
	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 portable, hand-carried fire extinguishers and mounting brackets for fire extinguishers.
	B. Related Sections:
	1. Division 10 Section "Fire Extinguisher Cabinets."


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include rating and classification, material descriptions, dimensions of individual components and profiles, and finishes for fire extinguisher and mounting brackets.
	B. Product Schedule:  For fire extinguishers. Coordinate final fire extinguisher schedule with fire protection cabinet schedule to ensure proper fit and function.
	C. Warranty:  Sample of special warranty.

	1.4 QUALITY ASSURANCE
	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.

	1.5 COORDINATION
	A. Coordinate type and capacity of fire extinguishers with fire protection cabinets to ensure fit and function.

	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 PORTABLE, HAND-CARRIED FIRE EXTINGUISHERS
	A. Fire Extinguishers:  Type, size, and capacity for each fire protection cabinet and mounting bracket indicated.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. J. L. Industries, Inc.; a division of Activar Construction Products Group.
	b. Kidde Residential and Commercial Division; Subsidiary of Kidde plc.
	c. Larsen's Manufacturing Company.
	d. Potter Roemer LLC.

	2. Valves:  Manufacturer's standard.
	3. Handles and Levers:  Manufacturer's standard.
	4. 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 4-A:60-B:C, 1T10-lb1T4T (4.5-kg)4T nominal capacity, with monoammonium phosphate-based dry chemical in enameled-steel container.

	2.2 MOUNTING BRACKETS - FE
	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.


	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:  1T54 inches1T4T (1372 mm)4T above finished floor to top of fire extinguisher.

	B. Mounting Brackets:  Fasten mounting brackets to surfaces, square and plumb, at locations indicated.



	133419_FL - METAL BUILDING 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. Structural-steel framing.
	2. Metal roof panels.
	3. Metal wall panels.
	4. Translucent panels.
	5. Thermal insulation.
	6. Windows.
	7. Accessories.

	B. Related Sections:
	1. Division 03 Section "Cast-in-Place Concrete" for concrete foundations, slabs, and anchor-bolt installation.
	2. Division 08 Section "Hollow Metal Doors and Frames."
	3. Division 08 Section "Sectional Doors."


	1.3 DEFINITIONS
	A. Terminology Standard:  See MBMA's "Metal Building Systems Manual" for definitions of terms for metal building system construction not otherwise defined in this Section or in referenced standards.

	1.4 SUBMITTALS
	A. Product Data:  For each type of metal building system component.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for the following:
	1. Structural-steel-framing system.
	2. Metal roof panels.
	3. Metal wall panels.
	4. Metal liner panels.
	5. Translucent panels.
	6. Insulation.
	7. Flashing and trim.
	8. Windows.
	9. Accessories.

	B. Shop Drawings:  For the following metal building system components.  Include plans, elevations, sections, details, and attachments to other work.
	1. Anchor-Bolt Plans:  Submit anchor-bolt plans and templates before foundation work begins.  Include location, diameter, and projection of anchor bolts required to attach metal building to foundation.  Indicate column reactions at each location.
	2. Structural-Framing Drawings:  Show complete fabrication of primary and secondary framing; include provisions for openings.  Indicate welds and bolted connections, distinguishing between shop and field applications.  Include transverse cross-sections.
	3. Metal Roof and Wall Panel Layout Drawings:  Show layouts of metal panels including methods of support.  Include details of edge conditions, joints, panel profiles, corners, anchorages, trim, flashings, closures, and special details.  Distinguish be...
	a. Show roof-mounted items including equipment supports, pipe supports and penetrations, lighting fixtures, and items mounted on roof curbs.
	b. Show wall-mounted items including doors, windows, louvers, and lighting fixtures.
	c. Show translucent panels.

	4. Accessory Drawings:  Include details of the following items, at a scale of not less than 1T1-1/2 inches per 12 inches1T4T (1:8)4T:
	a. Flashing and trim.
	b. Gutters.
	c. Downspouts.
	d. Roof ventilators.
	e. Louvers.


	C. Samples for Initial Selection:  For units with factory-applied color finish.
	D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of sizes indicated below:
	1. Metal Panels:  Nominal 1T12 inches1T4T (300 mm)4T long by actual panel width.  Include fasteners, closures, and other exposed panel accessories.
	2. Flashing and Trim:  Nominal 1T12 inches1T4T (300 mm)4T long.  Include fasteners and other exposed accessories.
	3. Windows:  Full-size, nominal 1T12-inch-1T4T (300-mm)4T long frame Samples showing typical profile.
	4. Accessories:  Nominal 1T12-inch-1T4T (300-mm)4T long Samples for each type of accessory.

	E. Delegated-Design Submittal:  For metal building systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	F. Qualification Data:  For qualified professional engineer.
	G. Metal Building System Certificates:  For each type of metal building system, from manufacturer.
	1. Letter of Design Certification:  Signed and sealed by a qualified professional engineer.  Include the following:
	a. Name and location of Project.
	b. Order number.
	c. Name of manufacturer.
	d. Name of Contractor.
	e. Building dimensions including width, length, height, and roof slope.
	f. Indicate compliance with AISC standards for hot-rolled steel and AISI standards for cold-rolled steel, including edition dates of each standard.
	g. Governing building code and year of edition.
	h. Design Loads:  Include dead load, roof live load, collateral loads, roof snow load, deflection, wind loads/speeds and exposure, seismic design category or effective peak velocity-related acceleration/peak acceleration, and auxiliary loads (cranes).
	i. Load Combinations:  Indicate that loads were applied acting simultaneously with concentrated loads, according to governing building code.
	j. Building-Use Category:  Indicate category of building use and its effect on load importance factors.
	k. AISC Certification for Category MB:  Include statement that metal building system and components were designed and produced in an AISC-Certified Facility by an AISC-Certified Manufacturer.


	H. Erector Certificates:  For each product, from manufacturer.
	I. Manufacturer Certificates:  For each product, from manufacturer.
	J. Material Test Reports:  For each of the following products:
	1. Structural steel including chemical and physical properties.
	2. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	3. Tension-control, high-strength, bolt-nut-washer assemblies.
	4. Shop primers.
	5. Nonshrink grout.

	K. Product Test Reports:  Based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for insulation and vapor-retarder facings.  Include reports for thermal resistance, fire-test-response characte...
	L. Source quality-control reports.
	M. Field quality-control reports.
	N. Maintenance Data:  For metal panel finishes to include in maintenance manuals.
	O. Warranties:  Sample of special warranties.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer and member of MBMA.
	1. AISC Certification for Category MB:  An AISC-Certified Manufacturer that designs and produces metal building systems and components in an AISC-Certified Facility.
	2. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive engineering analysis by a qualified professional engineer.

	B. Erector Qualifications:  An experienced erector who specializes in erecting and installing work similar in material, design, and extent to that indicated for this Project and who is acceptable to manufacturer.
	C. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated.
	D. Source Limitations:  Obtain metal building system components, including primary and secondary framing and metal panel assemblies, from single source from single manufacturer.
	E. Welding Qualifications:  Qualify procedures and personnel according to the following:
	1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	2. AWS D1.3, "Structural Welding Code - Sheet Steel."

	F. Structural Steel:  Comply with AISC 360, "Specification for Structural Steel Buildings," for design requirements and allowable stresses.
	G. Cold-Formed Steel:  Comply with AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members" for design requirements and allowable stresses.
	H. Preinstallation Conference:  Conduct conference at Project site.
	1. Review methods and procedures related to metal building systems including, but not limited to, the following:
	a. Condition of foundations and other preparatory work performed by other trades.
	b. Structural load limitations.
	c. Construction schedule.  Verify availability of materials and erector's personnel, equipment, and facilities needed to make progress and avoid delays.
	d. Required tests, inspections, and certifications.
	e. Unfavorable weather and forecasted weather conditions.

	2. Review methods and procedures related to metal roof panel assemblies including, but not limited to, the following:
	a. Compliance with requirements for purlin and rafter conditions, including flatness and attachment to structural members.
	b. Structural limitations of purlins and rafters during and after roofing.
	c. Flashings, special roof details, roof drainage, roof penetrations, equipment curbs, and condition of other construction that will affect metal roof panels.
	d. Temporary protection requirements for metal roof panel assembly during and after installation.
	e. Roof observation and repair after metal roof panel installation.

	3. Review methods and procedures related to metal wall panel assemblies including, but not limited to, the following:
	a. Compliance with requirements for support conditions, including alignment between and attachment to structural members.
	b. Structural limitations of girts and columns during and after wall panel installation.
	c. Flashings, special siding details, wall penetrations, openings, and condition of other construction that will affect metal wall panels.
	d. Temporary protection requirements for metal wall panel assembly during and after installation.
	e. Wall observation and repair after metal wall panel installation.



	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver components, sheets, panels, and other manufactured items so as not to be damaged or deformed.  Package metal panels for protection during transportation and handling.
	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 ...

	1.7 PROJECT CONDITIONS
	A. Weather Limitations:  Proceed with installation only when weather conditions permit metal panels to be installed according to manufacturers' written instructions and warranty requirements.
	B. Field Measurements:
	1. Established Dimensions for Foundations:  Comply with established dimensions on approved anchor-bolt plans, establishing foundation dimensions and proceeding with fabricating structural framing without field measurements.  Coordinate anchor-bolt ins...
	2. Established Dimensions for Metal Panels:  Where field measurements cannot be made without delaying the Work, either establish framing and opening dimensions and proceed with fabricating metal panels without field measurements, or allow for field tr...


	1.8 COORDINATION
	A. Coordinate sizes and locations of concrete foundations and casting of anchor-bolt inserts into foundation walls and footings.  Concrete, reinforcement, and formwork requirements are specified in Division 03 Section "Cast-in-Place Concrete."
	B. Coordinate metal panel assemblies with rain drainage work, flashing, trim, and construction of supports and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

	1.9 WARRANTY
	A. Special Warranty on Metal 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 Hunter units when tested according to ASTM D 2244.
	b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
	c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

	2. Finish Warranty Period:  20 years from date of Substantial Completion.

	B. Special Weathertightness Warranty for Standing-Seam Metal Roof Panels:  Manufacturer's standard form in which manufacturer agrees to repair or replace standing-seam metal roof panel assemblies that leak or otherwise fail to remain weathertight with...
	1. Warranty Period:  20 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  The design for metal building systems is based on Nucor Building Systems rigid frame, clear span, gable system with inset wall girts with rigid end frame.  Subject to compliance with requirements, provide the named product...
	1. A&S Building Systems, Inc.; Division of NCI Building Systems, L.P.
	2. Behlen Mfg. Co.
	3. Butler Manufacturing Company; a BlueScope Steel company.
	4. Chief Buildings; Division of Chief Industries, Inc.
	5. Mesco Building Solutions; Division of NCI Building Systems, L.P.
	6. Nucor Building Systems.
	7. Olympia Steel Building Systems.
	8. Star Building Systems; an NCI company.
	9. VP Buildings; a United Dominion company.


	2.2 METAL BUILDING SYSTEMS
	A. Description:  Provide a complete, integrated set of metal building system manufacturer's standard mutually dependent components and assemblies that form a metal building system capable of withstanding structural and other loads, thermally induced m...
	1. Provide metal building system of size and with bay spacings, roof slopes, and spans indicated.

	B. Primary-Frame Type:
	1. Rigid Clear Span:  Solid-member, structural-framing system without interior columns.

	C. End-Wall Framing:  Manufacturer's standard, for buildings not required to be expandable, consisting of primary frame, capable of supporting one-half of a bay design load, and end-wall columns.
	D. Secondary-Frame Type:  Manufacturer's standard purlins and joists and partially inset-framed girts.
	E. Eave Height:  22 feet (6.7 m).
	F. Bay Spacing:  1T25 feet1T4T (7.6 m)4T.
	G. Roof Slope:  1T1 inch per 12 inches1T4T (1:12)4T.
	H. Roof System:  Manufacturer's standard trapezoidal-rib, standing-seam metal roof panels with field-installed insulation.
	I. Exterior Wall System:  Manufacturer's standard tapered-rib, exposed-fastener metal wall panels with field-installed insulation.

	2.3 METAL BUILDING SYSTEM PERFORMANCE
	A. Delegated Design:  Design metal building system, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance:  Metal building systems shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated according to procedures in MBMA's "Metal Building Systems Manual."
	1. Design Loads:  As indicated on Drawings.
	2. Deflection Limits:  Design metal building system assemblies to withstand design loads with deflections no greater than the following:
	a. Purlins and Rafters:  Vertical deflection of 1/240 of the span.
	b. Girts:  Horizontal deflection of 1/240 of the span.
	c. Metal Roof Panels:  Vertical deflection of 1/240 of the span.
	d. Metal Wall Panels:  Horizontal deflection of 1/240 of the span.
	e. Design secondary-framing system to accommodate deflection of primary framing and construction tolerances, and to maintain clearances at openings.

	3. Drift Limits:  Engineer building structure to withstand design loads with drift limits no greater than the following:
	a. Lateral Drift:  Maximum of 1/200 of the building height.

	4. Metal panel assemblies shall withstand the effects of gravity loads and loads and stresses within limits and under conditions indicated according to ASTM E 1592.

	C. Seismic Performance:  Metal building systems shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	D. Thermal Movements:  Allow for thermal movements resulting from the following maximum change (range) in ambient and surface temperatures by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of co...
	1. Temperature Change (Range):  1T120 deg F1T4T (67 deg C)4T, ambient; 1T180 deg F1T4T (100 deg C)4T, material surfaces.

	E. Air Infiltration for Metal Roof Panels:  Air leakage through assembly of not more than 1T0.06 cfm/sq. ft.1T4T (0.3 L/s per sq. m)4T of roof area when tested according to ASTM E 1680 at negative test-pressure difference of 1T1.57 lbf/sq. ft.1T4T (75...
	F. Air Infiltration for Metal Wall Panels:  Air leakage through assembly of not more than 1T0.06 cfm/sq. ft.1T4T (0.3 L/s per sq. m)4T of wall area when tested according to ASTM E 283 at static-air-pressure difference of 1T1.57 lbf/sq. ft.1T4T (75 Pa)4T.
	G. Water Penetration for Metal Roof Panels:  No water penetration when tested according to ASTM E 1646 at test-pressure difference of 1T2.86 lbf/sq. ft.1T4T (137 Pa)4T.
	H. Water Penetration for Metal Wall Panels:  No water penetration when tested according to ASTM E 331 at a wind-load design pressure of not less than 1T2.86 lbf/sq. ft.1T4T (137 Pa)4T.
	I. Wind-Uplift Resistance:  Provide metal roof panel assemblies that comply with UL 580 for Class 90.
	J. Thermal Performance:  Provide insulated metal panel assemblies with the following maximum U-factors and minimum R-values for opaque elements when tested according to ASTM C 1363 or ASTM C 518:
	1. Metal Roof Panel Assemblies:
	a. U-Factor:  0.05.
	b. R-Value:  R-19.

	2. Metal Wall Panel Assemblies:
	a. U-Factor:  0.05.
	b. R-Value:  R-19.



	2.4 STRUCTURAL-STEEL FRAMING
	A. Primary Framing:  Manufacturer's standard primary-framing system, designed to withstand required loads and specified requirements.  Primary framing includes transverse and lean-to frames; rafter, rake, and canopy beams; sidewall, intermediate, end-...
	1. General:  Provide frames with attachment plates, bearing plates, and splice members.  Factory drill for field-bolted assembly.  Provide frame span and spacing indicated.
	2. Rigid Clear-Span Frames:  I-shaped frame sections fabricated from shop-welded, built-up steel plates or structural-steel shapes.  Interior columns are not permitted.
	3. Frame Configuration:  Single gable.
	4. Exterior Column Type:  Tapered.
	5. Rafter Type:  Tapered.

	B. End-Wall Framing:  Manufacturer's standard primary end-wall framing fabricated for field-bolted assembly to comply with the following:
	1. End-Wall and Corner Columns:  I-shaped sections fabricated from structural-steel shapes; shop-welded, built-up steel plates; or C-shaped, cold-formed, structural-steel sheet.
	2. End-Wall Rafters:  C-shaped, cold-formed, structural-steel sheet; or I-shaped sections fabricated from shop-welded, built-up steel plates or structural-steel shapes.

	C. Secondary Framing:  Manufacturer's standard secondary framing, including purlins, girts, eave struts, flange bracing, base members, gable angles, clips, headers, jambs, and other miscellaneous structural members.  Unless otherwise indicated, fabric...
	1. Purlins:  C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or structural-steel shapes; minimum 1T2-1/2-inch1T4T (64-mm)4T wide flanges.
	a. Depth:  8-inch (203-mm4T)4T.

	2. Girts:  C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or structural-steel shapes.  Form ends of Z-sections with stiffening lips angled 40 to 50 degrees from flange, with minimum 1T2-1/2-inch1T4T (64-mm)4T wide flanges.
	a. Depth:  8-inch (203-mm).

	3. Flange Bracing:  Minimum 1T2-by-2-by-1/8-inch1T4T (51-by-51-by-3-mm)4T structural-steel angles or 1T1-inch1T4T (25-mm)4T diameter, cold-formed structural tubing to stiffen primary-frame flanges.
	4. Sag Bracing:  Minimum 1T1-by-1-by-1/8-inch1T4T (25-by-25-by-3-mm)4T structural-steel angles.
	5. Base or Sill Angles:  Minimum 1T3-by-2-inch1T4T (76-by-51-mm)4T zinc-coated (galvanized) steel sheet.
	6. Purlin and Girt Clips:  Manufacturer's standard clips fabricated from steel sheet.  Provide galvanized clips where clips are connected to galvanized framing members.
	7. Secondary End-Wall Framing:  Manufacturer's standard sections fabricated from zinc-coated (galvanized) steel sheet.
	8. Framing for Openings:  Channel shapes; fabricated from cold-formed, structural-steel sheet or structural-steel shapes.  Frame head and jamb of door openings and head, jamb, and sill of other openings.
	9. Miscellaneous Structural Members:  Manufacturer's standard sections fabricated from cold-formed, structural-steel sheet; built-up steel plates; or zinc-coated (galvanized) steel sheet; designed to withstand required loads.

	D. Canopy Framing:  Manufacturer's standard structural-framing system, designed to withstand required loads; fabricated from shop-welded, built-up steel plates or structural-steel shapes.  Provide frames with attachment plates and splice members, fact...
	E. Bracing:  Provide adjustable wind bracing as follows:
	1. Rigid Portal Frames:  Fabricated from shop-welded, built-up steel plates or structural-steel shapes to match primary framing; of size required to withstand design loads.

	F. Bolts:  Provide plain-finish bolts for structural-framing components that are primed or finish painted.  Provide zinc-plated or hot-dip galvanized bolts for structural-framing components that are galvanized.
	G. Materials:
	1. W-Shapes:  ASTM A 992/A 992M; ASTM A 572/A 572M, Grade 1T50 or 551T4T (345 or 380)4T; or ASTM A 529/A 529M, Grade 1T50 or 551T4T (345 or 380)4T.
	2. Channels, Angles, M-Shapes, and S-Shapes:  ASTM A 36/A 36M; ASTM A 572/A 572M, Grade 1T50 or 551T4T (345 or 380)4T; or ASTM A 529/A 529M, Grade 1T50 or 551T4T (345 or 380)4T.
	3. Plate and Bar:  ASTM A 36/A 36M; ASTM A 572/A 572M, Grade 1T50 or 551T4T (345 or 380)4T; or ASTM A 529/A 529M, Grade 1T50 or 551T4T (345 or 380)4T.
	4. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B.
	5. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B or C, structural tubing.
	6. Structural-Steel Sheet:  Hot-rolled, ASTM A 1011/A 1011M, Structural Steel (SS), Grades 1T30 through 551T4T (205 through 380)4T, or High-Strength Low-Alloy Steel (HSLAS), Grades 1T45 through 701T4T (310 through 480)4T; or cold-rolled, ASTM A 1008/A...
	7. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grades 1T33 through 801T4T (230 through 550)4T, or High-Strength Low-Alloy Steel (HSLAS), Grades 1T50 through 801T4T (340 through 550)4T; with 1TG601T4T (Z180)4T coating design...
	a. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grades 1T33 through 801T4T (230 through 550)4T, or High-Strength Low-Alloy Steel (HSLAS), Grades 1T50 through 801T4T (340 through 550)4T; with 1TG901T4T (Z275)4T coati...

	8. Joist Girders:  Manufactured according to "Standard Specifications for Joist Girders," in SJI's "Standard Specifications and Load Tables for Steel Joists and Joist Girders"; with steel-angle, top- and bottom-chord members, and end- and top-chord ar...
	9. Steel Joists:  Manufactured according to "Standard Specifications for Open Web Steel Joists, K-Series," in SJI's "Standard Specifications and Load Tables for Steel Joists and Joist Girders"; with steel-angle, top- and bottom-chord members, and end-...
	10. Non-High-Strength Bolts, Nuts, and Washers:  1TASTM A 307, Grade A1T4T (ASTM F 568M, Property Class 4.6)4T, carbon-steel, hex-head bolts; 1TASTM A 5631T4T (ASTM A 563M)4T carbon-steel hex nuts; and ASTM F 844 plain (flat) steel washers.
	a. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C or Mechanically deposited zinc coating, ASTM B 695, Class 50.

	11. High-Strength Bolts, Nuts, and Washers:  1TASTM A 3251T4T (ASTM A 325M)4T, Type 1, heavy-hex steel structural bolts; 1TASTM A 5631T4T (ASTM A 563M)4T heavy-hex carbon-steel nuts; and 1TASTM F 4361T4T (ASTM F 436M)4T hardened carbon-steel washers.
	a. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C or Mechanically deposited zinc coating, ASTM B 695, Class 50.

	12. High-Strength Bolts, Nuts, and Washers:  1TASTM A 4901T4T (ASTM A 490M)4T, Type 1, heavy-hex steel structural bolts or tension-control, bolt-nut-washer assemblies with spline ends; 1TASTM A 5631T4T (ASTM A 563M)4T heavy-hex carbon-steel nuts; and ...
	13. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy-hex-head steel structural bolts with spline ends.
	a. Finish:  Mechanically deposited zinc coating, ASTM B 695, Class 50.

	14. Unheaded Anchor Rods:  ASTM F 1554, Grade 36.
	a. Configuration:  Straight.
	b. Nuts:  1TASTM A 5631T4T (ASTM A 563M)4T hex carbon steel.
	c. Plate Washers:  ASTM A 36/A 36M carbon steel.
	d. Washers:  1TASTM F 4361T4T (ASTM F 436M)4T hardened carbon steel.
	e. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C or Mechanically deposited zinc coating, ASTM B 695, Class 50.

	15. Headed Anchor Rods:  ASTM F 1554, Grade 36.
	a. Configuration:  Straight.
	b. Nuts:  1TASTM A 5631T4T (ASTM A 563M)4T hex carbon steel.
	c. Plate Washers:  ASTM A 36/A 36M carbon steel.
	d. Washers:  1TASTM F 4361T4T (ASTM F 436M)4T hardened carbon steel.
	e. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C or Mechanically deposited zinc coating, ASTM B 695, Class 50.


	H. Finish:  Factory primed.  Apply specified primer immediately after cleaning and pretreating.
	1. Apply primer to primary and secondary framing to a minimum dry film thickness of 1T1 mil1T4T (0.025 mm)4T.
	a. Prime secondary framing formed from uncoated steel sheet to a minimum dry film thickness of 1T0.5 mil1T4T (0.013 mm)4T on each side.

	2. Prime galvanized members with specified primer after phosphoric acid pretreatment.
	3. Primer:  SSPC-Paint 15, Type I, red oxide.


	2.5 METAL ROOF PANELS
	A. Trapezoidal-Rib, Standing-Seam Metal Roof Panels:  Formed with raised trapezoidal ribs at panel edges and intermediate stiffening ribs symmetrically spaced between ribs; designed for sequential installation by mechanically attaching panels to suppo...
	1. Material:  Zinc-coated (galvanized) steel sheet, 24 gage nominal thickness.
	a. Exterior Finish:  Fluoropolymer.
	b. Color:  As selected by Architect from manufacturer's full range.

	2. Clips:  Manufacturer's standard, floating type to accommodate thermal movement; fabricated from zinc-coated (galvanized) steel sheet.
	3. Joint Type:  Mechanically seamed, double folded.
	4. Panel Coverage:  1T24 inches1T4T (610 mm)4T.
	5. Panel Height:  1T3 inches1T4T (76 mm)4T.
	6. Uplift Rating:  UL 90.

	B. Materials:
	1. Metallic-Coated Steel Sheet:  Restricted-flatness steel sheet, metallic coated by the hot-dip process and prepainted by the coil-coating process to comply with ASTM A 755/A 755M.
	a. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, 1TG901T4T (Z275)4T coating designation; structural quality.
	b. Surface:  Smooth, flat finish.


	C. Finishes:
	1. Exposed Coil-Coated Finish:
	a. Two-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written...

	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 1T0.5 mil1T4T (0.013 mm)4T.


	2.6 METAL WALL PANELS
	A. Tapered-Rib-Profile, Exposed-Fastener Metal Wall Panels:  Formed with raised, trapezoidal major ribs and intermediate stiffening ribs symmetrically spaced between major ribs; designed to be installed by lapping side edges of adjacent panels and mec...
	1. Material:  Zinc-coated (galvanized) steel sheet, 26 gage nominal thickness.
	a. Exterior Finish:  Fluoropolymer.
	b. Color:  As selected by Architect from manufacturer's full range.

	2. Major-Rib Spacing:  1T12 inches1T4T (305 mm)4T o.c.
	3. Panel Coverage:  1T36 inches1T4T (914 mm)4T.
	4. Panel Height:  1T1.25 inches1T4T (32 mm) or 1T4T1.5 inches1T4T (38 mm)4T.

	B. Tapered-Rib-Profile, Metal Liner Panels:  Formed with raised, trapezoidal major ribs and intermediate stiffening ribs symmetrically spaced between major ribs; designed to be installed by lapping side edges of adjacent panels and mechanically attach...
	1. Material:  Zinc-coated (galvanized) steel sheet, 28 gage nominal thickness.
	a. Exterior Finish:  Siliconized polyester.
	b. Color:  As selected by Architect from manufacturer's full range.

	2. Major-Rib Spacing:  1T12 inches1T4T (305 mm)4T o.c.
	3. Panel Coverage:  1T36 inches1T4T (914 mm)4T.
	4. Panel Height:  1T1.25 inches1T4T (32 mm) or 1T4T1.5 inches1T4T (38 mm)4T.

	C. Materials:
	1. Metallic-Coated Steel Sheet:  Restricted-flatness steel sheet, metallic coated by the hot-dip process and prepainted by the coil-coating process to comply with ASTM A 755/A 755M.
	a. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, 1TG901T4T (Z275)4T coating designation; structural quality.
	b. Surface:  Smooth, flat finish.


	D. Finishes:
	1. Exposed Coil-Coated Finish:
	a. Two-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing not less than 70 percent PVDF resin by weight in color coat.  Prepare, pretreat, and apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written...
	b. Siliconized Polyester:  Epoxy primer and silicone-modified, polyester-enamel topcoat; with a dry film thickness of not less than 1T0.2 mil1T4T (0.005 mm)4T for primer and 1T0.8 mil1T4T (0.02 mm)4T for topcoat.

	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 1T0.5 mil1T4T (0.013 mm)4T.


	2.7 TRANSLUCENT PANELS
	A. Insulated Translucent Panels:  Fabricate insulating units of two sheets of glass-fiber-reinforced polyester, translucent plastic separated by an air space; complying with ASTM D 3841, Type CC1 (limited flammability), Grade 1 (weather resistant); sm...
	1. Exterior Panel Weight:  Manufacturer’s standard.
	2. Interior Panel Weight:  Manufacturer’s standard.
	3. Light Transmittance:  Not less than 42 percent according to ASTM D 1494.
	4. Metal Edge:  Fabricate full length of each side of panel with metal edge for seaming into standing-seam roof panel joint.
	5. Color:  White.

	B. Mastic for Translucent Panels:  Nonstaining, saturated vinyl polymer as recommended by translucent panel manufacturer for sealing laps.
	C. Performance:
	1. Surface-Burning Characteristics:  As determined by testing identical products according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	a. Flame-Spread Index:  25 or less.
	b. Smoke-Developed Index:  450 or less.



	2.8 THERMAL INSULATION
	A. Faced Metal Building Insulation:  ASTM C 991, Type II, glass-fiber-blanket insulation; 1T0.5-lb/cu. ft.1T4T (8-kg/cu. m)4T density; 1T2-inch-1T4T (51-mm)4T wide, continuous, vapor-tight edge tabs; with a flame-spread index of 25 or less.
	1. Vapor-Retarder Facing:  ASTM C 1136, with permeance not greater than 1T0.02 perm1T4T (1.15 ng/Pa x s x sq. m)4T when tested according to ASTM E 96/E 96M, Desiccant Method.
	a. Composition:  White metallized-polypropylene film facing, fiberglass scrim reinforcement, and kraft-paper backing.


	B. Retainer Strips:  1T0.025-inch1T4T (0.64-mm)4T nominal-thickness, formed, metallic-coated steel or PVC retainer clips colored to match insulation facing.
	C. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder manufacturer for sealing joints and penetrations in vapor retarder.

	2.9 WINDOWS
	A. Aluminum Windows:  Metal building system manufacturer's standard, with self-flashing mounting fins, and as follows:
	1. Type, Performance Class, and Performance Grade:  Comply with AAMA/WDMA/CSA 101/I.S.2/A440 and as follows:
	a. Fixed Units:  F-C30.

	2. Aluminum Extrusions:  1TASTM B 2211T4T (ASTM B 221M)4T, alloy and temper recommended by manufacturer for strength, corrosion resistance, and application of required finish, but not less than 1T0.064-inch1T4T (1.63-mm)4T thickness at any location fo...
	a. Thermally Improved Construction:  Fabricate window units with an integral, concealed, low-conductance thermal barrier; located between exterior materials and window members exposed on interior side; in a manner that eliminates direct metal-to-metal...

	3. Mullions:  Between adjacent windows, fabricated of extruded aluminum matching finish of window units.
	4. Fasteners, Anchors, and Clips:  Nonmagnetic stainless steel, aluminum, or other noncorrosive material, compatible with aluminum window members, trim, hardware, anchors, and other components of window units.  Fasteners shall not be exposed, except f...
	a. Reinforcement:  Where fasteners screw-anchor into aluminum less than 1T0.128 inch1T4T (3.26 mm)4T thick, reinforce interior with aluminum or nonmagnetic stainless steel to receive screw threads, or provide standard, noncorrosive, pressed-in, spline...


	B. Glazing:
	1. Float Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear), 3 mm thick.
	2. Heat-Treated Float Glass:  ASTM C 1048, Type I, Quality-Q3, Class I (clear), Condition A, 3 mm thick.
	3. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of 2.5-mm-thick clear float glass separated by a dehydrated interspace, qualified according to ASTM E 2190.
	4. Glazing Stops:  Screw-applied or snap-on glazing stops coordinated with Division 08 Section "Glazing" and with glazing system indicated.  Match material and finish of window frames.
	5. Factory-Glazed Fabrication:  Glaze window units in the factory to greatest extent possible and practical for applications indicated.

	C. Finish:
	1. Baked-Enamel Finish:  Organic Coating:  Thermosetting, modified-acrylic enamel primer/topcoat system complying with AAMA 2603 except with a minimum dry film thickness of 1T0.7 mil1T4T (0.02 mm)4T, medium gloss.
	a. Color:  As selected by Architect from manufacturer's full range.



	2.10 ACCESSORIES
	A. General:  Provide accessories as standard with metal building system manufacturer and as specified.  Fabricate and finish accessories at the factory to greatest extent possible, by manufacturer's standard procedures and processes.  Comply with indi...
	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.

	B. Roof Panel Accessories:  Provide components required for a complete metal roof panel assembly including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, fillers, closure strips, and similar items.  Match material and finish...
	1. Closures:  Provide closures at eaves and ridges, fabricated of same material as metal roof panels.
	2. Clips:  Manufacturer's standard, formed from steel sheet, designed to withstand negative-load requirements.
	3. Cleats:  Manufacturer's standard, mechanically seamed cleats formed from steel sheet.
	4. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from material recommended by manufacturer.
	5. Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or closed-cell laminated polyethylene; minimum 1T1-inch-1T4T (25-mm)4T thick, flexible closure strips; cut or premolded to match metal roof panel profile.  Pro...

	C. Wall Panel Accessories:  Provide components required for a complete metal wall panel assembly including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, fillers, closure strips, and similar items.  Match material and finis...
	1. Closures:  Provide closures at eaves and rakes, fabricated of same material as metal wall 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 1T1-inch-1T4T (25-mm)4T thick, flexible closure strips; cut or premolded to match metal wall panel profile.  Pro...

	D. Flashing and Trim:  Formed from26 gage nominal-thickness, metallic-coated steel prepainted with coil coating; finished to match adjacent metal panels.
	1. Provide flashing and trim 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.
	2. Opening Trim:  Formed from 26 gage nominal-thickness, metallic-coated steel sheet prepainted with coil coating.  Trim head and jamb of door openings, and head, jamb, and sill of other openings.

	E. Gutters:  Formed from 26 gage nominal-thickness, metallic-coated steel sheet prepainted with coil coating; finished to match roof fascia and rake trim.  Match profile of gable trim, complete with end pieces, outlet tubes, and other special pieces a...
	1. Gutter Supports:  Formed from 22 gage nominal-thickness, metallic-coated steel sheet prepainted with coil coating; finished to match roof fascia and rake trim.

	F. Downspouts:  Formed from 24 gage nominal-thickness, zinc-coated (galvanized) steel sheet or aluminum-zinc alloy-coated steel sheet prepainted with coil coating; finished to match metal wall panels.  Fabricate in minimum 1T10-foot-1T4T (3-m-)4T long...
	1. Mounting Straps:  Fabricated from same material and finish as gutters.

	G. Pipe Flashing:  Premolded, EPDM pipe collar with flexible aluminum ring bonded to base.
	H. Materials:
	1. Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded studs, and other suitable fasteners designed to withstand design loads.  Provide fasteners with heads matching color of materials being fastened by means of pla...
	a. Fasteners for Metal Roof Panels:  Self-drilling or self-tapping, zinc-plated, hex-head carbon-steel screws, with a stainless-steel cap or zinc-aluminum-alloy head and EPDM sealing washer.
	b. Fasteners for Metal Wall Panels:  Self-drilling or self-tapping, zinc-plated, hex-head carbon-steel screws, with EPDM sealing washers bearing on weather side of metal panels.
	c. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws with hex washer head.
	d. Blind Fasteners:  High-strength aluminum or stainless-steel rivets.

	2. Corrosion-Resistant Coating:  Cold-applied asphalt mastic, compounded for 1T15-mil1T4T (0.4-mm)4T dry film thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.
	3. Metal Panel Sealants:
	a. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene-compound sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, nonstaining tape of manufacturer's standard size.
	b. Joint Sealant:  ASTM C 920; one-part elastomeric polyurethane or polysulfide; of type, grade, class, and use classifications required to seal joints in metal panels and remain weathertight; and as recommended by metal building system manufacturer.



	2.11 SOURCE QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to evaluate product.
	B. Special Inspector:  Owner will engage a qualified special inspector to perform the following tests and inspections and to submit reports.  Special inspector will verify that manufacturer maintains detailed fabrication and quality-control procedures...
	1. Special inspections will not be required if fabrication is performed by manufacturer registered and approved by authorities having jurisdiction to perform such Work without special inspection.
	a. After fabrication, submit copy of certificate of compliance to authorities having jurisdiction, certifying that Work was performed according to Contract requirements.


	C. Testing:  Test and inspect shop connections for metal buildings according to the following:
	1. Bolted Connections:  Shop-bolted connections shall be inspected according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	2. Welded Connections:  In addition to visual inspection, shop-welded connections shall be tested and inspected according to AWS D1.1/D1.1M and the following inspection procedures, at inspector's option:
	a. Liquid Penetrant Inspection:  ASTM E 165.
	b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration will not be accepted.
	c. Ultrasonic Inspection:  ASTM E 164.
	d. Radiographic Inspection:  ASTM E 94.


	D. Product will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	2.12 FABRICATION
	A. General:  Design components and field connections required for erection to permit easy assembly.
	1. Mark each piece and part of the assembly to correspond with previously prepared erection drawings, diagrams, and instruction manuals.
	2. Fabricate structural framing to produce clean, smooth cuts and bends.  Punch holes of proper size, shape, and location.  Members shall be free of cracks, tears, and ruptures.

	B. Tolerances:  Comply with MBMA's "Metal Building Systems Manual" for fabrication and erection tolerances.
	C. Primary Framing:  Shop fabricate framing components to indicated size and section, with baseplates, bearing plates, stiffeners, and other items required for erection welded into place.  Cut, form, punch, drill, and weld framing for bolted field ass...
	1. Make shop connections by welding or by using high-strength bolts.
	2. Join flanges to webs of built-up members by a continuous, submerged arc-welding process.
	3. Brace compression flange of primary framing with steel angles or cold-formed structural tubing between frame web and purlin web or girt web, so flange compressive strength is within allowable limits for any combination of loadings.
	4. Weld clips to frames for attaching secondary framing.
	5. Shop Priming:  Prepare surfaces for shop priming according to SSPC-SP 2.  Shop prime primary framing with specified primer after fabrication.

	D. Secondary Framing:  Shop fabricate framing components to indicated size and section by roll-forming or break-forming, with baseplates, bearing plates, stiffeners, and other plates required for erection welded into place.  Cut, form, punch, drill, a...
	1. Make shop connections by welding or by using non-high-strength bolts.
	2. Shop Priming:  Prepare uncoated surfaces for shop priming according to SSPC-SP 2.  Shop prime uncoated secondary framing with specified primer after fabrication.

	E. Metal Panels:  Fabricate and finish metal panels at the factory to greatest extent possible, by manufacturer's standard procedures and processes, as necessary to fulfill indicated performance requirements.  Comply with indicated profiles and with d...
	1. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of metal panel.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with erector present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Before erection proceeds, survey elevations and locations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments to receive structural framing, with erector present, for compliance with requirem...
	1. Engage land surveyor to perform surveying.

	C. Proceed with erection only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Clean and prepare surfaces to be painted according to manufacturer's written instructions for each particular substrate condition.
	B. Provide temporary shores, guys, braces, and other supports during erection to keep structural framing secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  Remove temporary supports when...

	3.3 ERECTION OF STRUCTURAL FRAMING
	A. Erect metal building system according to manufacturer's written erection instructions and erection drawings.
	B. Do not field cut, drill, or alter structural members without written approval from metal building system manufacturer's professional engineer.
	C. Set structural framing accurately in locations and to elevations indicated, according to AISC specifications referenced in this Section.  Maintain structural stability of frame during erection.
	D. Base and Bearing 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. 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.
	3. 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.

	E. Align and adjust structural framing before permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with framing.  Perform necessary adjustments to compensate for discrepancies in elevatio...
	1. Level and plumb individual members of structure.
	2. Make allowances for difference between temperature at time of erection and mean temperature when structure will be completed and in service.

	F. Primary Framing and End Walls:  Erect framing level, plumb, rigid, secure, and true to line.  Level baseplates to a true even plane with full bearing to supporting structures, set with double-nutted anchor bolts.  Use grout to obtain uniform bearin...
	1. Make field connections using high-strength bolts installed according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for bolt type and joint type specified.
	a. Joint Type:  Snug tightened or pretensioned.


	G. Secondary Framing:  Erect framing level, plumb, rigid, secure, and true to line.  Field bolt secondary framing to clips attached to primary framing.
	1. Provide rake or gable purlins with tight-fitting closure channels and fasciae.
	2. Locate and space wall girts to suit openings such as doors and windows.
	3. Locate canopy framing as indicated.
	4. Provide supplemental framing at entire perimeter of openings, including doors, windows, louvers, ventilators, and other penetrations of roof and walls.

	H. Steel Joists and Joist Girders:  Install joists, girders, and accessories plumb, square, and true to line; securely fasten to supporting construction according to SJI's "Standard Specifications and Load Tables for Steel Joists and Joist Girders," j...
	1. Before installation, splice joists delivered to Project site in more than one piece.
	2. Space, adjust, and align joists accurately in location before permanently fastening.
	3. Install temporary bracing and erection bridging, connections, and anchors to ensure that joists are stabilized during construction.
	4. Bolt joists to supporting steel framework using high-strength structural bolts unless otherwise indicated.  Comply with RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for high-strength structural bolt installation and ...
	5. Install and connect bridging concurrently with joist erection, before construction loads are applied.  Anchor ends of bridging lines at top and bottom chords if terminating at walls or beams.

	I. Bracing:  Install bracing in roof and sidewalls where indicated on erection drawings.
	1. Tighten rod and cable bracing to avoid sag.
	2. Locate interior end-bay bracing only where indicated.

	J. Framing for Openings:  Provide shapes of proper design and size to reinforce openings and to carry loads and vibrations imposed, including equipment furnished under mechanical and electrical work.  Securely attach to structural framing.
	K. Erection Tolerances:  Maintain erection tolerances of structural framing within AISC 303.

	3.4 METAL PANEL INSTALLATION, GENERAL
	A. Examination:  Examine primary and secondary framing to verify that structural-panel support members and anchorages have been installed within alignment tolerances required by manufacturer.
	1. Examine roughing-in for components and systems penetrating metal panels, to verify actual locations of penetrations relative to seams before metal panel installation.

	B. General:  Anchor metal panels and other components of the Work securely in place, with provisions for thermal and structural movement.
	1. Field cut metal panels as required for doors, windows, and other openings.  Cut openings as small as possible, neatly to size required, and without damage to adjacent metal panel finishes.
	a. Field cutting of metal panels by torch is not permitted unless approved in writing by manufacturer.

	2. Install metal panels perpendicular to structural supports unless otherwise indicated.
	3. Flash and seal metal panels with weather closures at perimeter of openings and similar elements.  Fasten with self-tapping screws.
	4. Locate and space fastenings in uniform vertical and horizontal alignment.
	5. Locate metal panel splices over, but not attached to, structural supports with end laps in alignment.
	6. Lap metal flashing over metal panels to allow moisture to run over and off the material.

	C. Lap-Seam Metal Panels:  Install screw fasteners using power tools with controlled torque adjusted to compress EPDM washers tightly without damage to washers, screw threads, or metal panels.  Install screws in predrilled holes.
	1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints.  Lap ribbed or fluted sheets one full rib corrugation.  Apply metal panels and associated items for neat and weathertight enclosure.  Avoid "panel creep" or ap...

	D. Metal Protection:  Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with corrosion-resistant coating, by applying rubberized-asphalt underlayment to each contact surfac...
	E. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required for weatherproof performance of metal panel assemblies.  Provide types of gaskets, fillers, and sealants indicated; or, if not indicated, provide types ...
	1. Seal metal panel end laps with double beads of tape or sealant the full width of panel.  Seal side joints where recommended by metal panel manufacturer.
	2. Prepare joints and apply sealants to comply with requirements in Division 07 Section "Joint Sealants."


	3.5 METAL ROOF PANEL INSTALLATION
	A. General:  Provide metal roof panels of full length from eave to ridge unless otherwise indicated or restricted by shipping limitations.
	1. Install ridge caps as metal roof panel work proceeds.
	2. Flash and seal metal roof panels with weather closures at eaves and rakes.  Fasten with self-tapping screws.

	B. Standing-Seam Metal Roof Panels:  Fasten metal roof panels to supports with concealed clips at each standing-seam joint, at location and spacing and with fasteners recommended by manufacturer.
	1. Install clips to supports with self-drilling or self-tapping fasteners.
	2. Install pressure plates at locations indicated in manufacturer's written installation instructions.
	3. Seamed Joint:  Crimp standing seams with manufacturer-approved motorized seamer tool so that clip, metal roof panel, and factory-applied sealant are completely engaged.
	4. Rigidly fasten eave end of metal roof panels and allow ridge end free movement due to thermal expansion and contraction.  Predrill panels for fasteners.
	5. Provide metal closures at rake edges and each side of ridge caps.

	C. Metal Roof Panel Installation Tolerances:  Shim and align metal roof panels within installed tolerance of 1T1/4 inch in 20 feet1T4T (6 mm in 6 m)4T on slope and location lines as indicated and within 1T1/8-inch1T4T (3-mm)4T offset of adjoining face...

	3.6 METAL WALL PANEL INSTALLATION
	A. General:  Install metal wall panels in orientation, sizes, and locations indicated on Drawings.  Install panels perpendicular to girts, extending full height of building, unless otherwise indicated.  Anchor metal wall panels and other components of...
	1. Unless otherwise indicated, begin metal panel installation at corners with center of rib lined up with line of framing.
	2. Shim or otherwise plumb substrates receiving metal wall panels.
	3. When two rows of metal panels are required, lap panels 1T4 inches1T4T (102 mm)4T minimum.
	4. When building height requires two rows of metal panels at gable ends, align lap of gable panels over metal wall panels at eave height.
	5. Rigidly fasten base end of metal wall panels and allow eave end free movement due to thermal expansion and contraction.  Predrill panels.
	6. Flash and seal metal wall panels with weather closures at eaves, rakes, and at perimeter of all openings.  Fasten with self-tapping screws.
	7. Install screw fasteners in predrilled holes.
	8. Install flashing and trim as metal wall panel work proceeds.
	9. Apply elastomeric sealant continuously between metal base channel (sill angle) and concrete, and elsewhere as indicated; or, if not indicated, as necessary for waterproofing.
	10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling or self-tapping screws.
	11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

	B. Metal Wall Panels:  Install metal wall panels on exterior side of girts.  Attach metal wall panels to supports with fasteners as recommended by manufacturer.
	C. Installation Tolerances:  Shim and align metal wall panels within installed tolerance of 1T1/4 inch in 20 feet1T4T (6 mm in 6 m)4T, nonaccumulative, on level, plumb, and on location lines as indicated, and within 1T1/8-inch1T4T (3-mm)4T offset of a...

	3.7 TRANSLUCENT PANEL INSTALLATION
	A. Translucent Panels:  Attach translucent panels to structural framing with fasteners according to manufacturer's written instructions.  Install panels perpendicular to supports unless otherwise indicated.  Anchor translucent panels securely in place...
	1. Provide end laps of not less than 1T4 inches1T4T (102 mm)4T and side laps of not less than 1T1-1/2-inch1T4T (38-mm)4T corrugations for metal wall panels.
	2. Align horizontal laps with adjacent metal panels.
	3. Seal intermediate end laps and side laps of translucent panels with translucent mastic.


	3.8 THERMAL INSULATION INSTALLATION
	A. General:  Install insulation concurrently with metal panel installation, in thickness indicated to cover entire surface, according to manufacturer's written instructions.
	1. Set vapor-retarder-faced units with vapor retarder toward warm side of construction unless otherwise indicated.  Do not obstruct ventilation spaces except for firestopping.
	2. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation to the surrounding construction to ensure airtight installation.
	3. Install factory-laminated, vapor-retarder-faced blankets straight and true in one-piece lengths, with both sets of facing tabs sealed, to provide a complete vapor retarder.

	B. Blanket Roof Insulation:  Comply with the following installation method:
	1. Over-Framing Installation:  Extend insulation and vapor retarder over and perpendicular to top flange of secondary framing.  Hold in place by metal roof panels fastened to secondary framing.
	2. Retainer Strips:  Install retainer strips at each longitudinal insulation joint, straight and taut, nesting with secondary framing to hold insulation in place.

	C. Blanket Wall Insulation:  Extend insulation and vapor retarder over and perpendicular to top flange of secondary framing.  Hold in place by metal wall panels fastened to secondary framing.
	1. Retainer Strips:  Install retainer strips at each longitudinal insulation joint, straight and taut, nesting with secondary framing to hold insulation in place.
	2. Sound-Absorption Insulation:  Where sound-absorption requirement is indicated for metal liner panels, cover insulation with polyethylene film and provide inserts of wire mesh to form acoustical spacer grid.


	3.9 WINDOW INSTALLATION
	A. General:  Install windows plumb, rigid, properly aligned, without warp or rack of frames or sash, and securely fasten in place according to manufacturer's written instructions.  Coordinate installation with wall flashings and other components.  Sea...
	1. Separate dissimilar materials from sources of corrosion or electrolytic action at points of contact with other materials by complying with requirements specified in AAMA/WDMA/CSA 101/I.S.2/A440.

	B. Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction.
	C. Install windows and components to drain condensation, water penetrating joints, and moisture migrating within windows to the exterior.
	D. Mount screens directly to frames with tapped screw clips.

	3.10 ACCESSORY INSTALLATION
	A. General:  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 roof panel assembly, including trim, copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.
	2. Install components for a complete metal wall panel assembly, including trim, copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.
	3. Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action by painting contact surfaces with corrosion-resistant coating, by applying rubberized-asphalt underlayment to each contact surface, or by other perm...

	B. 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 as indica...
	1. Install exposed flashing and trim that is without excessive oil-canning, 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 a...
	2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space movement joints at a maximum of 1T10 feet1T4T (3 m)4T with no joints allowed within 1T24 inches1T4T (600 mm)4T of corner or intersection.  Where lapped or bay...

	C. Gutters:  Join sections with riveted-and-soldered or lapped-and-sealed joints.  Attach gutters to eave with gutter hangers spaced as required for gutter size, but not more than 1T36 inches1T4T (914 mm)4T o.c. using manufacturer's standard fasteners...
	D. Downspouts:  Join sections with 1T1-1/2-inch1T4T (38-mm)4T telescoping joints.  Provide fasteners designed to hold downspouts securely 1T1 inch1T4T (25 mm)4T away from walls; locate fasteners at top and bottom and at approximately 1T60 inches1T4T (...
	1. Provide elbows at base of downspouts to direct water away from building.

	E. Pipe Flashing:  Form flashing around pipe penetration and metal roof panels.  Fasten and seal to panel as recommended by manufacturer.

	3.11 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special inspections:
	1. Inspection of fabricators.
	2. Steel construction.

	B. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	C. Tests and Inspections:
	1. High-Strength, Field-Bolted Connections:  Connections shall be inspected during installation according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	2. Welded Connections:  In addition to visual inspection, field-welded connections shall be tested and inspected according to AWS D1.1/D1.1M and the following inspection procedures, at inspector's option:
	a. Liquid Penetrant Inspection:  ASTM E 165.
	b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  Cracks or zones of incomplete fusion or penetration will not be accepted.
	c. Ultrasonic Inspection:  ASTM E 164.
	d. Radiographic Inspection:  ASTM E 94.


	D. Product will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.

	3.12 ADJUSTING
	A. Windows:  Adjust operating sashes and ventilators, screens, hardware, and accessories for a tight fit at contact points and at weather stripping to ensure smooth operation and weathertight closure.  Lubricate hardware and moving parts.

	3.13 CLEANING AND PROTECTION
	A. Repair damaged galvanized coatings on galvanized items with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged during construction period.
	C. Touchup Painting:  After erection, promptly clean, prepare, and prime or reprime field connections, rust spots, and abraded surfaces of prime-painted structural framing, bearing plates, and accessories.
	1. Clean and prepare surfaces by SSPC-SP 2, "Hand Tool Cleaning," or by SSPC-SP 3, "Power Tool Cleaning."
	2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

	D. Metal Panels:  Remove temporary protective coverings and strippable films, if any, as metal panels are installed.  On completion of metal panel installation, clean finished surfaces as recommended by metal panel manufacturer.  Maintain in a clean c...
	1. Replace metal panels that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.

	E. Windows:  Clean metal surfaces immediately after installing windows.  Avoid damaging protective coatings and finishes.  Remove excess sealants, glazing materials, dirt, and other substances.  Clean factory-glazed glass immediately after installing ...
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	255520
	260500 fl - common work results for electrical
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Electrical equipment coordination and installation.
	2. Sleeves for raceways and cables.
	3. Fire Rated Sleeves for cables.
	4. Grout.
	5. Common electrical installation requirements.
	6. Utility company coordination requirements.


	1.3 SUBMITTALS
	A. Product Data:  For Fire Rated Sleeves for cables.

	1.4 COORDINATION
	A. Coordinate arrangement, mounting, and support of electrical equipment:
	1. To allow maximum possible headroom unless specific mounting heights that reduce headroom are indicated.
	2. To provide for ease of disconnecting the equipment with minimum interference to other installations.
	3. To allow right of way for piping and conduit installed at required slope so connecting raceways, cables, wireways, cable trays, and busways will be clear of obstructions and of the working and access space of other equipment.

	B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, masonry walls, and other structural components as they are constructed.
	C. Coordinate location of access panels and doors for electrical items that are behind finished surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section "Access Doors and Frames."
	D. Coordinate sleeve selection and application with selection and application of firestopping specified in Division 07 Section "Penetration Firestopping."

	1.5 SERVING UTILITY COMPANIES
	A. Serving Electric Utility is as follows:
	1. Kansas City Power and Light

	B. Pay all charges and/or fees levied by the serving utility companies relative to this project.
	C. Obtain and pay all fees for permits, licensing, and inspections applicable to work of Division 26.


	PART 2 -  PRODUCTS
	2.1 SLEEVES FOR RACEWAYS AND CABLES
	A. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.
	B. Sleeves for Rectangular Openings:  Galvanized sheet steel.
	1. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 1T50 inches1T4T (1270 mm)4T and no side more than 1T16 inches1T4T (400 mm)4T, thickness shall be 1T0.052 inch1T4T (1.3 mm)4T.
	b. For sleeve cross-section rectangle perimeter equal to, or more than, 1T50 inches1T4T (1270 mm)4T and 1 or more sides equal to, or more than, 1T16 inches1T4T (400 mm)4T, thickness shall be 1T0.138 inch1T4T (3.5 mm)4T.


	C. EMT:  Electrical Metallic Tubing.
	D. PVC:  Schedule 40 or 80.

	2.2 FIRE RATED SLEEVES FOR CABLES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Specified Technologies, Inc (STI)
	2. Wiremold.

	B. Factory assembled rectangular steel pathway containing an intumescent insert material that adjusts automatically to cable addition or subtraction.
	C. Sleeve shall have an F Rating equal to or greater than the rating of the wall in which the sleeve is installed.
	D. Sleeve shall be UL listed and bear the UL Classification marking.
	E. Sleeve shall be tested in accordance with ASTM E814 (ANSI/UL1479).
	F. Provide square wall plate kits for single sleeve applications.  Provide multi-gang wall/floor plate kits for ganged applications.
	G. Acceptable products include the following:
	1. Specified Technologies Inc. EZ-Path Fire Rated Pathway (series 33).
	2. Wiremold Flamestopper FS4 Series


	2.3 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.


	PART 3 -  EXECUTION
	3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
	A. Comply with NECA 1.
	B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit for wall-mounting items.
	C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange and install components and equipment to provide maximum possible headroom consistent with these requirements.
	D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components of both electrical equipment and other nearby installations.  Connect in such a way as to facilitate future disconnecting with minimum interference with...
	E. Right of Way:  Give to piping systems installed at a required slope.

	3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways penetrate concrete slabs, concrete, masonry and gypsum board walls, or fire-rated floor and wall assemblies.
	B. Sleeves are required where cables (not in raceway) penetrate walls or floors.  Sleeves are not required where raceways penetrate walls, except where raceways penetrate exterior walls/foundations below grade.
	C. Concrete Slabs and Walls:  Install sleeves during erection of slabs and walls.
	D. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings compatible with firestop system used are fabricated during construction of floor or wall.
	F. Provide insulated bushings on EMT sleeves for cable not in conduit.  Bushings shall be plenum rated where installed in a plenum.
	G. Extend sleeves installed in floors 1T2 inches1T4T (50 mm)4T above finished floor level unless noted otherwise.
	H. Size pipe sleeves to provide 1T1/4-inch1T4T (6.4-mm) 4Tannular clear space between sleeve and raceway or cable, unless indicated otherwise.
	I. Seal space outside of sleeves with grout for penetrations of concrete and masonry.
	1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; protect grout while curing.

	J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  Comply with requirements in Division 07 Section "Joint Seala...
	K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable penetration sleeves with firestop materials.  Comply with re...
	L. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe or PVC, schedule 40 or 80, sleeves.  Size sleeves to allow for 1T1-inch1T4T (25-mm)4T annular clear space between raceway and sleeve.  Cut sleeves to length for mounting flush with bo...
	M. Fire Rated Sleeves for cables:  Fabricate openings in wall or floor assemblies per manufacturer’s recommendations.

	3.3 SLEEVE APPLICATION
	A. Sleeves for cables not in conduit:
	1. Through Non-Rated Interior Walls:  EMT sleeves.
	2. Through Non-Rated Floors:  EMT sleeves.
	3. Through Fire Rated Interior Walls:  Fire Rated Sleeves for cables.
	4. Through Fire Rated Floors:  Fire Rated Sleeves for cables.
	5. EZ Path.  As shown on plans.

	B. Sleeves for conduits:
	1. Through Exterior Walls Below Grade:  Cast iron pipe or PVC, Schedule 40 or 80.

	C. Sleeves for Cable Trays:
	1. Through Non-Rated Interior Walls:  Rectangular galvanized sheet metal opening.
	2. Through Fire Rated Walls:  Stop cable tray 6 inches maximum for each side of wall and provide multiple fire rated sleeves for cables with combined allowable area for cable equal to the capacity of the cable tray unless noted otherwise.


	3.4 FIRESTOPPING
	A. Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical installations to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Secti...



	260519 fl - low-voltage electrical power conductors and cables
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.

	B. Related Sections include the following:
	1. Division 27 Section "Communications Horizontal Cabling" for cabling used for voice and data circuits.


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Field quality-control test reports.

	1.4 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 NFPA 70.


	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	4. Houston Wire  & Cable Company.
	5. Senator Wire & Cable Company.
	6. Southwire Company.

	B. Copper Conductors:  Comply with NEMA WC 70.
	C. Conductor Insulation:  Comply with NEMA WC 70 for Types THHN-THWN and XHHW.
	D. Multiconductor Cable:  Comply with NEMA WC 70 for [metal-clad cable, Type MC] [mineral-insulated, metal-sheathed cable, Type MI] [nonmetallic-sheathed cable, Type NM] [Type SO] [and] [Type USE] with ground wire.
	E. All conductors shall be rated 75 degrees C, minimum.
	F. Refer to Division 26 Section “Raceway and Boxes for Electrical Systems” for types of raceways permitted.  Cable assemblies, such as Type AC or MC cable, shall not be permitted unless noted otherwise.

	2.2 CONNECTORS AND SPLICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Amp; Tyco Electronics Corp.
	2. Ideal Industries, Inc.
	3. Ilsco.
	4. O-Z/Gedney; EGS Electrical Group LLC.
	5. 3M; Electrical Products Division.

	B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.


	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Service Entrance:  Type XHHW-2, single conductors in raceway.
	B. Feeders to Distribution Equipment and Panelboards:  Type XHHW-2, single conductors in raceway.
	C. Other Feeders and Branch Circuits:  Type THHN-THWN, single conductors in raceway.
	D. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with stainless steel, wire-mesh, strain relief device at terminations to suit application.
	E. Class 1 Control Circuits:  Type THHN-THWN, in raceway.
	F. Class 2 Control Circuits:  Type THHN-THWN, in raceway.
	G. Minimum Wire Size (Interior Work):  No. 12 AWG, except No. 14 AWG shall be permitted for signal, pilot control circuits and fixture whips.
	H. Minimum Wire Size (Exterior Work):  No 10 AWG.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.
	B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will not damage cables or raceway.
	D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."
	F. Identify and color-code conductors and cables according to Division 26 Section "Identification for Electrical Systems."

	3.4 CONNECTIONS
	A. 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.
	B. Make splices and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	C. Wiring at Outlets:  Install conductor at each outlet, with at least 1T6 inches1T4T (150 mm) of slack.

	3.5 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	1. After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.

	C. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	D. Remove and replace malfunctioning units and retest as specified above.



	260526 fl - grounding and bonding 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. This Section includes methods and materials for grounding systems and equipment.

	1.3 SUBMITTALS
	A. Product Data:  Submit product data for each of the following:
	1. Telecommunications Grounding Busbars
	2. Connectors
	3. Ground rods
	4. Grounding clamps


	1.4 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 UL 467 for grounding and bonding materials and equipment.


	PART 2 -  PRODUCTS
	2.1 TELECOMMUNICATIONS GROUNDING BUSBARS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Chatsworth
	2. Erico.
	3. Harger
	4. Panduit

	B. Products shall be UL listed meet the specification of TIA/EIA 607 and conform to BICSI recommendations.
	C. Copper busbar, 0.25-inch thick minimum, insulated stand-offs, factory predrilled standard size holes per TIA/EIA 607 standard.
	D. Telecommunications Main Grounding Busbars:  Height shall be 4-inches.  Length shall be 20-inches minimum unless indicated otherwise on Drawings.  Chatsworth 40153 series or equal.
	E. Telecommunications Grounding Busbars:  Height shall be 2-inches.  Length shall be 10-inches minimum unless indicated otherwise on Drawings.  Chatsworth 13622 series or equal.
	F. Connector Lugs:  Lugs for connecting to telecommunications grounding busbars shall be UL listed two-hole, long barrel, electro tinplated compression lugs.

	2.2 CONDUCTORS
	A. Insulated Conductors:  Tinned-copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors:  ASTM B 3.
	2. Stranded Conductors:  ASTM B 8.
	3. Tinned Conductors:  ASTM B 33.
	4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1T1/4 inch1T4T (6 mm)4T in diameter.
	5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1T1-5/8 inches1T4T (41 mm)4T wide and 1T1/16 inch1T4T (1.6 mm)4T thick.
	7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with copper ferrules; 1T1-5/8 inches1T4T (41 mm)4T wide and 1T1/16 inch1T4T (1.6 mm)4T thick.


	2.3 CONNECTORS
	A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having jurisdiction for applications in which used, and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, with at least two bolts.
	1. Pipe Connectors:  Clamp type, sized for pipe.

	C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.

	2.4 GROUNDING ELECTRODES
	A. Ground Rods:  Copper-clad steel, sectional type; 1T3/4 inch by 10 feet1T4T (19 mm by 3 m)4T in diameter.


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors:  Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger, unless otherwise indicated.
	B. Underground Grounding Conductors:  Install bare tinned-copper conductor, No. 2/0 AWG minimum.
	1. Bury at least 1T24 inches1T4T (600 mm)4T below grade.

	C. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors.
	2. Underground Connections:  Welded connectors, except as otherwise indicated.
	3. Connections to Structural Steel:  Bolted connectors except where connection can be inspected after the completion of the project.  Welded connectors where connection will be conceal and not accessible upon the completion of the project.


	3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements.
	B. Provide grounding as required by the serving utility company.  Grounding shall be provided at, but not limited to, the following locations:
	1. Transformer
	2. Meter


	3.3 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate insulated equipment grounding conductor in addition to grounding conductor installed with branch-circuit conductors.

	3.4 TELECOMMUNICATIONS GROUNDING
	A. Provide grounding in accordance with EIA/TIA 607 and as indicated on Drawings.

	3.5 INSTALLATION
	A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise indicated or required by Code.  Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Rods:  Drive rods until tops are 1T2 inches1T4T (50 mm)4T below finished floor or final grade, unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated.  Make connections without exposing steel or damaging coating, if any.

	C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, except where routed through short lengths of conduit.
	1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type connection is required, use a bolted clamp.

	D. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building.  Connect grounding conductors to main metal water ser...
	2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water meters.  Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	E. Bonding Interior Metal Ducts:  Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners.  Install tinned bonding jumper to bond across flexible duct connections to achieve continuity.
	1. .

	F. Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to NFPA 70, using a minimum of 1T20 feet1T4T (6 m)4T of bare copper conductor not smaller than No. 4 copper size AWG.
	1. If concrete foundation is less than 1T20 feet1T4T (6 m)4T long, coil excess conductor within base of foundation.
	2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor bolts.  Extend grounding conductor below grade and connect to building grounding grid or to grounding electrode external to concrete.


	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections and prepare test reports:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal, and at individual ground rods.  Make tests at ground rods before any conductors are connected.
	a. Measure ground resistance not less than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...
	b. Perform tests by fall-of-potential method according to IEEE 81.

	3. Prepare dimensioned drawings locating each ground rod and ground rod assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, and key to the record of tests and observations.  Include the number of rods driven and t...

	B. If resistance to ground values at the ground rod exceeds 10 ohms, provide another sectional ground rod connected to the original ground rod for a total of 20ft rod and drive rod deep into earth.  Repeat tests as described above, record and submit t...



	260529 fl - hangers and supports 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. This Section includes the following:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.


	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. IMC:  Intermediate metal conduit.
	C. RMC:  Rigid metal conduit.

	1.4 SUBMITTALS
	A. Product Data:  For roof top conduit supports.

	1.5 PERFORMANCE REQUIREMENTS
	A. Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	B. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.

	1.6 QUALITY ASSURANCE
	A. Comply with NFPA 70.

	1.7 COORDINATION
	A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in Division 03.
	B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are specified in Division 07 Section "Roof Accessories."


	PART 2 -  PRODUCTS
	2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field assembly.
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Allied Tube & Conduit.
	b. Cooper B-Line, Inc.; a division of Cooper Industries.
	c. ERICO International Corporation.
	d. GS Metals Corp.
	e. PW Industries.
	f. Thomas & Betts Corporation.
	g. Unistrut; Tyco International, Ltd.
	h. Wesanco, Inc.

	2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4.
	3. Channel Dimensions:  Selected for applicable load criteria.

	B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101.
	C. Conduit and Cable Support Devices:  Steel Hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits.  Plugs shall have number, size, and shape o...
	E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and galvanized.
	F. Support for conduits routed horizontally on roofs:  Factory assembled UV-stabilized rubber base with galvanized steel channel for attachment of conduit(s).  Size and type of support as recommended by manufacturer for the quantity and weight of cond...
	1. Cooper B-Line Dura-Blok Rooftop supports
	2. Erico Caddy Pyramid Rooftop Supports
	3. Miro Industries Inc. Conduit Supports
	4. RoofTop Accessories Curb Supports

	G. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Hilti Inc.
	2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	3) MKT Fastening, LLC.
	4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.


	2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	a. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1) Cooper B-Line, Inc.; a division of Cooper Industries.
	2) Empire Tool and Manufacturing Co., Inc.
	3) Hilti Inc.
	4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
	5) MKT Fastening, LLC.


	3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for attached structural element.
	5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325.
	6. Toggle Bolts:  All-steel springhead type.
	7. Hanger Rods:  Threaded steel.


	2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description:  Welded or bolted, structural steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel shapes and plates.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for EMT, IMC, and RMC as required by NFPA 70.  Minimum rod size shall be 1T1/4 inch1T4T (6 mm)4T in diameter.
	C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted or other support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with single-bolt conduit clamps using spring friction action for retention in support channel.


	3.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this Article.
	B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by openings through structure members, as permitted in NFPA 70.
	C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits.  Minimum static design load used for strength determination shal...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood:  Fasten with lag screws or through bolts.
	2. To New Concrete:  Bolt to concrete inserts.
	3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete:  Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 1T4 inches1T4T (100 mm)4T thick or greater.  Do not use for anchorage to lightweight-aggregate ...
	6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.
	7. To Light Steel:  Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing bars.

	3.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding:  Comply with AWS D1.1/D1.1M.

	3.4 CONCRETE BASES
	A. Construct concrete bases of dimensions indicated but not less than 1T4 inches1T4T (100 mm)4T larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge of the base.
	B. Use 1T3000-psi1T4T (20.7-MPa)4T, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-Place Concrete."
	C. Anchor equipment to concrete base.
	1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	3.5 PAINTING
	A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately after erecting hangers and supports.  Use same materials as used for shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surf...
	1. Apply paint by brush or spray to provide minimum dry film thickness of 1T2.0 mils1T4T (0.05 mm)4T.

	B. Touchup:  Comply with requirements in Division 09 Painting Sections for cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous metal.
	C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	260533 fl - raceway and boxes 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. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
	B. Related Sections include the following:

	1.3 DEFINITIONS
	A. EMT:  Electrical metallic tubing.
	B. ENT:  Electrical nonmetallic tubing.
	C. EPDM:  Ethylene-propylene-diene terpolymer rubber.
	D. FMC:  Flexible metal conduit.
	E. IMC:  Intermediate metal conduit.
	F. LFMC:  Liquidtight flexible metal conduit.
	G. LFNC:  Liquidtight flexible nonmetallic conduit.
	H. NBR:  Acrylonitrile-butadiene rubber.
	I. RNC:  Rigid nonmetallic conduit.

	1.4 SUBMITTALS
	A. Product Data:  For surface raceways and floor boxes.

	1.5 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 NFPA 70.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND TUBING
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. AFC Cable Systems, Inc., a Tyco International Ltd. Co.
	2. Allied Tube & Conduit; a Tyco International Ltd. Co.
	3. Anamet Electrical, Inc.; Anaconda Metal Hose.
	4. Electri-Flex Co.
	5. O-Z Gedney; a brand of EGS Electrical Group
	6. Republic Conduit; a division of Maverick Tube Corporation
	7. Southwire
	8. Wheatland Tube Company.

	B. Rigid Steel Conduit:  ANSI C80.1.
	C. IMC:  ANSI C80.6.
	D. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit
	1. Comply with NEMA RN 1.
	2. Coating Thickness:  2T0.040 inch2T5T (1 mm)5T, minimum.

	E. EMT:  ANSI C80.3.
	F. FMC:  Zinc-coated steel
	G. LFMC:  Flexible steel conduit with PVC jacket.
	H. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  NEMA FB 1; listed for type and size raceway with which used, and for application and environment in which installed.
	1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886.
	2. Fittings for EMT:  Steel compression type.
	3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 2T0.040 inch2T5T (1 mm)5T, with overlapping sleeves protecting threaded joints.


	2.2 NONMETALLIC CONDUIT AND TUBING
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. CANTEX Inc.
	2. Lamson & Sessions; Carlon Electrical Products.
	3. RACO; a Hubbell Company.
	4. Thomas & Betts Corporation.

	B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
	C. Fittings for RNC:  NEMA TC 3; match to conduit or tubing type and material.

	2.3 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Adalet; a division of Scott Fetzer Co..
	2. Appleton Electric, a brand of EGS Electrical Group
	3. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
	4. Hoffman.
	5. Killark Electric Manufacturing Co; a Hubbell Company
	6. Lew Electric Floor Box and Fittings Company
	7. O-Z Gedney; a brand of EGS Electrical Group
	8. RACO; a Hubbell Company.
	9. Spring City Electrical Manufacturing Company.
	10. Stahlin; a divison of Robroy Industries
	11. Steel City; Thomas & Betts Corporation.
	12. Wiremold Company (The); Legrand.

	B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1.
	C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	D. Multi-Service Floor Boxes:  Cast iron box required for slab on grade installations, stamped steel boxes permitted for installations other than slab on grade.  Provide box complete with device mounting plates for duplex receptacles and the quantity ...
	1. Two Compartment:  Steel City 664 series or approved equal.
	2. Four Compartment:  Wiremold RFB series or approved equal

	E. Floor Boxes in Kitchen Areas:  Cast iron with mop tight brass cover and screw-in plugs, Steel City Series 640 or approved equal.
	F. Floor Boxes in Wood Floors:  Suitable for installation in floating wood floors with brass cover and screw-in plugs, Lew FFB series or approved equal.
	G. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1.
	H. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized, cast iron with gasketed cover.
	I. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, unless otherwise indicated.
	1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel.

	J. Cabinets:
	1. NEMA 250, Type 1, 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.

	K. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:  Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel or fiberglass or a combination of the two
	L. Fiberglass Handholes and Boxes with Polymer-Concrete Frame and Cover:  Sheet-molded, fiberglass-reinforced, polyester-resin enclosure joined to polymer-concrete top ring or frame..
	M. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Armorcast Products Company.
	2. Carson Industries LLC.
	3. CDR Systems Corporation.
	4. NewBasis.



	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated:
	1. Exposed Conduit:  Rigid steel conduit or IMC.
	2. Concealed Conduit, Aboveground:  Rigid steel conduit or IMC.
	3. Underground Conduit:  RNC, Type EPC-40-PVC, direct buried.
	4. Under Concrete Building Slabs:  RNC, Type EPC-40-PVC.  For raceways 1.5 inches in diameter and less, use PVC coated rigid steel elbows to transition from below slab, through slab to above slab, indoor raceway.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC
	6. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R or Type 4.

	B. Comply with the following indoor applications, unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.  Includes raceways in the following locations:
	a. Unfinished, dry spaces.
	b. Within joist space of finished spaces with exposed structure ceilings.

	2. Exposed and Subject to Physical Damage:  Rigid steel conduit.  Includes raceways up to 8 feet above the finished floor in the following locations:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	c. Mechanical rooms.

	3. Concealed in Ceilings and Interior Walls and Partitions:  EMT
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet locations.
	5. Damp or Wet Locations:  Rigid steel conduit
	6. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel in damp or wet locations.

	C. Minimum Raceway Size:  2T3/4-inch2T5T (21-mm)5T trade size diameter for lighting and branch circuit homeruns and exterior work; 1/2-inch (16-mm) diameter for other interior work, unless shown or specified otherwise.
	D. Raceway Fittings:  Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless otherwise indicated.
	2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings.  Use sealant recommended by fitting manufacturer.


	3.2 INSTALLATION
	A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 except where requirements on Drawings or in this Article are stricter.
	B. Keep raceways at least 2T6 inches2T5T (150 mm)5T away from parallel runs of flues and steam or hot-water pipes.  Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical Systems."
	E. Arrange stub-ups so curved portions of bends are not visible above the finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for communications conduits, for which fewer bends are allowed.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.
	H. Raceways Embedded in Slabs:
	1. Run conduit larger than 2T1-inch2T5T (27-mm)5T trade size, parallel or at right angles to main reinforcement.  Where at right angles to reinforcement, place conduit close to slab support.
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.

	I. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply listed compound to threads of raceway and fittings before making up joints.  Follow compound manufacturer's written instructions.
	J. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings to protect conductors, including conductors smaller than No. 4 AWG.
	K. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not less than 2T200-lb2T5T (90-kg)5T tensile strength.  Leave at least 2T12 inches2T5T (300 mm)5T of slack at each end of pull wire.
	L. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and nonmetallic, rigid and flexible, as follows:
	1. 2T3/4-Inch2T5T (19-mm)5T Trade Size and Smaller:  Install raceways in maximum lengths of 2T50 feet2T5T (15 m)5T.
	2. 2T1-Inch2T5T (25-mm)5T Trade Size and Larger:  Install raceways in maximum lengths of 2T75 feet2T5T (23 m)5T.
	3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes or terminations at distribution frames or cabinets where necessary to c...

	M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that...
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where otherwise required by NFPA 70.

	N. Flexible Conduit Connections:  Use maximum of 2T72 inches2T5T (1830 mm)5T of flexible conduit for recessed and semirecessed lighting fixtures, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations

	O. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall.
	P. Set metal floor boxes level and flush with finished floor surface.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit.  Prepare trench bottom as specified in Division 31 Section "Earth Moving" for pipe less than 2T6 inches2T5T (150 mm)5T in nominal diameter.
	2. Install backfill as specified in Division 31 Section "Earth Moving."
	3. After installing conduit, backfill and compact.  Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process.  Firmly hand tamp back...
	4. Install manufactured PVC coated rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through the floor, unless noted otherwise.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 2T3 inches2T5T (75 mm)5T of concrete.
	b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 2T60 inches2T5T (1500 mm)5T from edge of equipment pad or foundation.  Install insulated grounding bushings on terminations at equipment.

	5. Where feeder and communications conduits 2-inches in diameter and larger transition from below concrete floor slab to above slab, RNC may continue up to 36inches maximum to destination (i.e. panelboard) without converting to the indoor raceway syst...


	3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 2T1/2-inch2T5T (12.5-mm)5T sieve to 2TNo. 42T5T (4.75-mm)5T sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  Set covers of other enclosures 2T1 inch2T5T (25 mm)5T above finished grade.
	D. Install handholes and boxes with bottom below the frost line.
	E. Field-cut openings for conduits if required according to enclosure manufacturer's written instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for terminating fittings to be used, and seal around penetration...

	3.5 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.  Firestopping materials and installation requirements are specified in Division 07 Section "Penetration Fi...

	3.6 PROTECTION
	A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are without damage or deterioration at time of Substantial Completion.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC or paint finishes with matching touchup coating recommended by manufacturer.




	260553 fl - 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. This Section includes the following:
	1. Identification for conductors and cable.
	2. Underground-line warning tape.
	3. Equipment identification labels.


	1.3 SUBMITTALS
	A. Product Data:  For warning tape.
	B. Sample:  Submit sample for typical panelboard label.

	1.4 QUALITY ASSURANCE
	A. Comply with NFPA 70.
	B. Comply with 29 CFR 1910.145.

	1.5 COORDINATION
	A. Coordinate identification names, abbreviations, colors, and other features with requirements in the Contract Documents, manufacturer's wiring diagrams, and the Operation and Maintenance Manual, and with those required by codes, standards, and 29 CF...
	B. Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	C. Coordinate installation of identifying devices with location of access panels and doors.
	D. Install identifying devices before installing acoustical ceilings and similar concealment.


	PART 2 -  PRODUCTS
	2.1 CONDUCTOR AND -CABLE IDENTIFICATION MATERIALS
	A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 2T3 mils2T5T (0.08 mm)5T thick by 2T1 to 2 inches2T5T (25 to 50 mm)5T wide.
	B. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	C. Write-On Tags:  Polyester tag, 2T0.015 inch2T5T (0.38 mm)5T thick, with corrosion-resistant grommet and polyester or nylon tie for attachment to conductor or cable.
	1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag manufacturer.


	2.2 UNDERGROUND-LINE WARNING TAPE
	A. Description:  Permanent, bright-colored, continuous-printed, polyethylene tape.
	1. Not less than 2T6 inches2T5T (150 mm)5T wide by 2T4 mils2T5T (0.102 mm)5T thick.
	2. Compounded for permanent direct-burial service.
	3. Embedded continuous metallic strip or core.
	4. Printed legend shall indicate type of underground line.


	2.3 EQUIPMENT IDENTIFICATION LABELS
	A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white letters on a dark-gray background.  Minimum letter height shall be 2T3/8 inch2T5T (10 mm)5T.
	B. Stenciled Legend:  In nonfading, waterproof, ink or paint, black letters on white background or white letters on black background.  Minimum letter height shall be 2T1 inch2T5T (25 mm)5T.
	C. Labels for panelboards shall identify panelboard designation, voltage, phase and source of panelboard feeder.
	D. Labels for safety switches shall identify load served.
	E. Labels for transformers shall identify transformer designation.


	PART 3 -  EXECUTION
	3.1 APPLICATION
	A. Raceways of Auxiliary Systems:  Identify the following systems with color-coded, self-adhesive vinyl tape applied in bands or snap-around, color-coding bands:
	1. Fire Alarm System:  Red.
	2. Security System:  Blue and yellow.
	3. Telecommunication System:  Green and yellow.

	B. Junction Boxes for Fire Alarm Systems:  Provide red coverplates or paint coverplates red in the field.
	C. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list future load (if known), source and circuit number.  Where located in an unfinished space or concealed in an accessible space above finished ceiling, label cover w...
	D. Locations of Underground Lines:  Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.  Install underground-line warning tape for direct-buried cables, cables in raceway, and emp...
	E. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Where required by NEC or local codes comply with 29 CFR 1910.145 and apply self-adhesive warning labels.  Identify system voltage with black letters on an orange bac...
	F. Provide labels for the following equipment unless noted otherwise:
	1. Panelboards:
	a. Provide label on exterior of panelboard above panelboard door.
	b. Provide typed directory.  The directory shall reflect final room numbers as assigned by the Owner, which may not match room numbers indicated on construction document drawings.  Install directory in a metal frame or plastic pouch mounted on the ins...

	2. Disconnect switches:
	a. Provide labels for heavy duty safety switches, combo disconnect starters and enclosed controllers.
	b. Labels are not required for motor rated toggle switches or switches with thermal overloads.

	3. Enclosed circuit breakers.
	4. Motor starters:
	a. Label shall identify the load served.

	5. Power transfer equipment.
	6. Contactors.

	G. Provide additional identification as required by NEC or local codes.

	3.2 INSTALLATION
	A. Verify identity of each item before installing identification products.
	B. Location:  Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	C. Apply identification devices to surfaces that require finish after completing finish work.
	D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	E. Color-Coding for Phase Identification, 600 V and Less:  Use the colors listed below for service, feeder, and branch-circuit conductors.
	1. Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having jurisdiction permit, field applied.
	2. Colors for 208/120-V Circuits:
	a. Phase A:  Black.
	b. Phase B:  Red.
	c. Phase C:  Blue.
	d. Neutral:  White.
	e. Ground:  Green.

	3. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a minimum distance of 2T6 inches2T5T (150 mm)5T from terminal points and in boxes where splices or taps are made.  Apply last two turns of tape with no tension to prevent p...

	F. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	G. Underground-Line Warning Tape:  During backfilling of trenches install continuous underground-line warning tape directly above line at 2T4 to 6 inches2T5T (100 to 150 mm)5T below finished grade.  Use multiple tapes where width of multiple lines ins...



	260923 fl - 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. This Section includes the following lighting control devices:
	1. Time switches.
	2. Photoelectric switches.
	3. Indoor occupancy sensors.
	4. Outdoor motion sensors.
	5. Lighting contactors.
	6. Emergency shunt relays.

	B. Related Sections include the following:
	1. Division 26 Section "Wiring Devices" for wall-box dimmers, wall-switch occupancy sensors, and manual light switches.
	2. Division 26 Section "Theatrical Lighting" for theatrical lighting controls.


	1.3 DEFINITIONS
	A. LED:  Light-emitting diode.
	B. PIR:  Passive infrared.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  Show installation details for occupancy and light-level sensors.
	1. Interconnection diagrams showing field-installed wiring.

	C. Operation and Maintenance Data:  For each type of product to include in emergency, operation, and maintenance manuals.

	1.5 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.

	1.6 COORDINATION
	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, smoke detectors, fire-suppression system, and partition assemblies.


	PART 2 -  PRODUCTS
	2.1 OUTDOOR PHOTOELECTRIC SWITCHES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Area Lighting Research, Inc.; Tyco Electronics.
	2. Grasslin Controls Corporation; a GE Industrial Systems Company.
	3. Intermatic, Inc.
	4. Lithonia Lighting; Acuity Lighting Group, Inc.
	5. Novitas, Inc.
	6. Paragon Electric Co.; Invensys Climate Controls.
	7. Square D; Schneider Electric.
	8. TORK.
	9. Watt Stopper (The).

	B. Description:  Solid state, with SPST dry contacts rated for 1800-VA tungsten or 1000-VA inductive, to operate connected relay, contactor coils, or microprocessor input; complying with UL 773A.
	1. Light-Level Monitoring Range:  1T1.5 to 10 fc1T4T (16.14 to 108 lx)4T, with an adjustment for turn-on and turn-off levels within that range, and a directional lens in front of photocell to prevent fixed light sources from causing turn-off.
	2. Time Delay:  15-second minimum, to prevent false operation.
	3. Surge Protection:  Metal-oxide varistor, complying with IEEE C62.41.1, IEEE C62.41.2, and IEEE 62.45 for Category A1 locations.
	4. Mounting:  Twist lock complying with IEEE C136.10, with base-and-stem mounting or stem-and-swivel mounting accessories as required to direct sensor to the north sky exposure.


	2.2 INDOOR OCCUPANCY SENSORS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Hubbell Building Automation Inc.
	2. Leviton Mfg. Company Inc.
	3. System Sensor
	4. Watt Stopper (The).

	B. General Description:  Wall- or ceiling-mounting, solid-state units with a separate relay unit.
	1. Operation:  Unless otherwise indicated, turn lights on when covered area is occupied and off when unoccupied; with a time delay for turning lights off, adjustable over a minimum range of 1 to 15 minutes.
	2. Sensor Output:  Contacts rated to operate the connected relay, complying with UL 773A.  Sensor shall be powered from the relay unit.
	3. Relay Unit:  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-V ac.  Power supply to sensor shall be 24-V dc, 150-mA, Class 2 power source as defined by NFPA 70.
	4. Mounting:
	a. Sensor:  Suitable for mounting in any position on a standard outlet box.
	b. Relay:  Externally mounted through a 1T1/2-inch1T4T (13-mm)4T knockout in a standard electrical enclosure.
	c. Time-Delay and Sensitivity Adjustments:  Recessed and concealed behind hinged door.

	5. Indicator:  LED, to show when motion is being detected during testing and normal operation of the sensor.
	6. Bypass Switch:  Override the on function in case of sensor failure.
	7. Automatic Light-Level Sensor:  Adjustable from 1T2 to 200 fc1T4T (21.5 to 2152 lx)4T; keep lighting off when selected lighting level is present.

	C. Ultrasonic Type:  Ceiling mounting; detect occupancy by sensing a change in pattern of reflected ultrasonic energy in area of coverage or by use of microphonic detection technology.
	1. Detector Sensitivity:  Detect a person of average size and weight moving not less than 1T12 inches1T4T (305 mm)4T in either a horizontal or a vertical manner at an approximate speed of 1T12 inches/s1T4T (305 mm/s)4T.
	3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area of 1T1000 sq. ft.1T4T (93 sq. m)4T when mounted on a 1T96-inch-1T4T (2440-mm-)4T high ceiling.
	a. Provide one of the following products:
	1) Hubbell Omni-US1000
	2) Leviton OSC10-U0W
	3) Sensor Switch CM-PDT
	4) Wattstopper WT-1100


	4. Detection Coverage (Large Room):  Detect occupancy anywhere within a circular area of 1T2000 sq. ft.1T4T (186 sq. m)4T when mounted on a 1T96-inch-1T4T (2440-mm-)4T high ceiling.
	a. Provide one of the following products:
	1) Hubbell Omni-US2000
	2) Leviton OSC20-U0W
	3) Sensor Switch CM-PDT-10
	4) Wattstopper WT-2200



	D. Dual-Technology Type:  Ceiling mounting; detect occupancy by using a combination of PIR and ultrasonic detection methods in area of coverage or by use of microphonic detection technology.  Particular technology or combination of technologies that c...
	1. Sensitivity Adjustment:  Separate for each sensing technology.
	2. Detector Sensitivity:  Detect occurrences of 1T6-inch-1T4T (150-mm-)4T minimum movement of any portion of a human body that presents a target of not less than 1T36 sq. in.1T4T (232 sq. cm)4T, and detect a person of average size and weight moving no...
	3. Detection Coverage (Standard Room):  Detect occupancy anywhere within a circular area of 1T1000 sq. ft.1T4T (93 sq. m)4T when mounted on a 1T96-inch-1T4T (2440-mm-)4T high ceiling.
	a. Provide one of the following:
	1) Hubbell Omni-DT1000
	2) Levition OSC20-M0W
	3) Sensor Switch CM-PDT
	4) Wattstopper DT-300




	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 Division 26 Section "Low-Voltage Electrical Power Conductors 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 Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
	C. Class 1 Control Cable:  Multiconductor cable with stranded-copper conductors not smaller than No. 18AWG.  Comply with requirements in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."


	PART 3 -  EXECUTION
	3.1 SENSOR INSTALLATION
	A. Install and aim sensors in locations to achieve 100 percent coverage of areas indicated.  Do not exceed coverage limits specified in manufacturer's written instructions.

	3.2 WIRING INSTALLATION
	A. Wiring Method:  Comply with Division 26 Section "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size shall be 1T1/2 inch1T4T (13 mm)4T.
	B. Wiring within Enclosures:  Comply with NECA 1.  Separate power-limited and nonpower-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 FIELD QUALITY CONTROL
	A. Perform the following field tests and inspections and prepare test reports:
	1. After installing time switches and sensors, and after electrical circuitry has been energized, adjust and test for compliance with requirements.
	2. Operational Test:  Verify operation of each lighting control device, and adjust time delays.

	B. Lighting control devices that fail tests and inspections are defective work.

	3.4 ADJUSTING
	A. Prior to final completion, sensors shall be adjusted for proper operation.  Proper operation includes:
	1. Lights are turned ‘on’, immediately upon entering the space.
	2. Lights stay ‘on’ while the space is occupied.
	3. Lights turn ‘off’ when the space is unoccupied after a preset time delay since last detecting occupancy.  Time delay shall be 20 minutes unless directed otherwise by the Owner.

	B. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting sensors to suit occupied conditions.  Provide up to two visits to Project during other-than-normal occupancy hours fo...

	3.5 DEMONSTRATION
	A. Provide a minimum of 15 minutes of training for Owner’s maintenance personnel on adjusting sensitivity and time delays of occupancy sensors.



	262416 fl - 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. This Section includes the following:
	1. Distribution panelboards.
	2. Lighting and appliance branch-circuit panelboards.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. RFI:  Radio-frequency interference.
	D. RMS:  Root mean square.
	E. SPDT:  Single pole, double throw.

	1.4 SUBMITTALS
	A. Product Data:  For each type of panelboard, overcurrent protective device, transient voltage suppression device, accessory, and component indicated.  Include dimensions and manufacturers' technical data on features, performance, electrical characte...
	B. Shop Drawings:  For each panelboard and related equipment.
	1. Dimensioned plans, elevations, sections, and details.  Show tabulations of installed devices, equipment features, and ratings.  Include the following:
	a. Enclosure types and details for types other than NEMA 250, Type 1.
	b. Bus configuration, current, and voltage ratings.
	c. Short-circuit current rating of panelboards and overcurrent protective devices.
	d. Features, characteristics, ratings, and factory settings of individual overcurrent protective devices.


	C. Panelboard Schedules:  For installation in panelboards. Submit final versions after load balancing.
	D. Operation and Maintenance Data:  For panelboards and components to include in emergency, operation, and maintenance manuals.

	1.5 QUALITY ASSURANCE
	A. Product Options:  Drawings indicate size, profiles, and dimensional requirements of panelboards and are based on the specific system indicated.  Refer to Division 01 Section "Product Requirements."
	B. 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.
	C. Comply with NEMA PB 1.
	D. Comply with NFPA 70.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions, unless otherwise indicated:
	1. Ambient Temperature:  Not exceeding 1T104 deg F1T4T (40 deg C)4T.
	2. Altitude:  Not exceeding 1T6600 feet1T4T (2000 m)4T.


	1.7 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, and encumbrances to workspace clearance req...

	1.8 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys:  Six spares for each type of panelboard cabinet lock.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cutler-Hammer Products, Eaton Corporation.
	2. General Electric Co.; Electrical Distribution & Protection Div.
	3. Siemens Energy & Automation, Inc.
	4. Square D.


	2.2 MANUFACTURED UNITS
	A. Enclosures:  Flush or surface-mounted cabinets as indicated.  NEMA PB 1, Type 1 unless noted otherwise.
	1. Front:  Secured to box with concealed trim clamps.  For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.
	2. Finish:  Manufacturer's standard enamel finish over corrosion-resistant treatment or primer coat.
	3. Directory Card:  With transparent protective cover, mounted in metal frame or plastic pouch, inside panelboard door.

	B. Phase and Ground Buses:
	1. Material:  Hard-drawn copper, 98 percent conductivity.
	2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground conductors; bonded to box.

	C. Conductor Connectors:  Suitable for use with conductor material.
	1. Main and Neutral Lugs:  Mechanical type.
	2. Ground Lugs and Bus Configured Terminators:  Compression type.
	3. Feed-Through Lugs:  Mechanical type suitable for use with conductor material.  Locate at opposite end of bus from incoming lugs or main device.

	D. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances required for future installation of devices.

	2.3 PANELBOARD SHORT-CIRCUIT RATING
	A. Fully rated to interrupt symmetrical short-circuit current available at terminals.  Series rated devices are not acceptable.

	2.4 DISTRIBUTION PANELBOARDS
	A. Main Overcurrent Protective Devices:  Breakers or fused switches as indicated on Drawings.
	B. Branch Overcurrent Protective Devices:
	1. For Circuit-Breaker Frame Sizes 125 A and Smaller:  Bolt-on circuit breakers.
	2. For Circuit-Breaker Frame Sizes Larger Than 125 A:  Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.
	3. Fused switches.

	C. Fusible Distribution Panelboard:  Square D QMB Series, or approved equal.
	D. Circuit Breaker Distribution Panelboard:  Square D I-Line Series, or approved equal

	2.5 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	A. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	B. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

	2.6 OVERCURRENT PROTECTIVE DEVICES
	A. Molded-Case Circuit Breaker:  UL 489, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. GFCI Circuit Breakers:  Single- and two-pole configurations with 5 or 30-mA trip sensitivity as indicated on Drawings.

	B. Molded-Case Circuit-Breaker Features and Accessories:  Standard frame sizes, trip ratings, and number of poles.
	1. Lugs:  Mechanical style, suitable for number, size, trip ratings, and conductor materials.
	2. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.
	3. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	4. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent of rated voltage.
	5. Multipole units enclosed in a single housing or factory-assembled to operate as a single unit.

	C. Fused Switch:  NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.
	D. Fuses are specified in Division 26 Section "Fuses."


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install panelboards and accessories according to NEMA PB 1.1.
	B. Mount top of trim 1T74 inches1T4T (1880 mm)4T above finished floor, unless otherwise indicated.
	C. Mount plumb and rigid without distortion of box.  Mount recessed panelboards with fronts uniformly flush with wall finish.
	D. Install overcurrent protective devices and controllers.
	E. Install filler plates in unused spaces.
	F. For panelboards mounted flush in walls, stub four 1T1-inch1T4T (27-GRC)4T empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future.
	G. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.

	3.2 IDENTIFICATION
	A. Identify field-installed conductors and panelboards as specified in Division 26 Section "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads.  Obtain approval before installing.  Use a computer or typewriter to create directory; handwritten directories are not acceptable.  Directories shall reflect r...
	C. Panelboard Nameplates:  Label each panelboard as specified in Division 26 Section “Identification for Electrical Systems.”

	3.3 CONNECTIONS
	A. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."
	B. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.4 FIELD QUALITY CONTROL
	A. Prepare for acceptance tests as follows:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	B. Perform the following field tests and inspections and prepare test reports:
	1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Section 7.5 for switches and Section 7.6 for molded-case circuit breakers.  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.

	C. Load Balancing:  After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.
	1. Measure as directed during period of normal system loading.
	2. Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiv...
	3. After circuit changes, recheck loads during normal load period.  Record all load readings before and after changes and submit test records.
	4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable.  Rebalance and recheck as necessary to meet this minimum requirement.


	3.5 CLEANING
	A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint splatters and other spots.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.  Repair exposed surfaces to match original finish.



	262726 fl - wiring 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. This Section includes the following:
	1. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Twist-locking receptacles.
	3. Snap switches and wall-box dimmers.
	4. Wall-switch and exterior occupancy sensors.
	5. Communications outlets.
	6. Cord and plug sets.
	7. Multi-outlet assemblies.
	8. Push-button stations and buzzers

	B. Related Sections include the following:
	1. Division 27 Section "Communications Horizontal Cabling" for workstation outlets.


	1.3 DEFINITIONS
	A. EMI:  Electromagnetic interference.
	B. GFCI:  Ground-fault circuit interrupter.
	C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor.
	D. RFI:  Radio-frequency interference.
	E. UTP:  Unshielded twisted pair.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' packing label warnings and instruction manuals that include labeling conditions.

	1.5 QUALITY ASSURANCE
	A. Source Limitations:  Obtain each type of wiring device and associated wall plate through one source from a single manufacturer.  Insofar as they are available, obtain all wiring devices and associated wall plates from a single manufacturer and one ...
	B. 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.
	C. Comply with NFPA 70.

	1.6 COORDINATION
	A. Receptacles for Owner-Furnished Equipment:  Match plug configurations.
	1. Cord and Plug Sets:  Match equipment requirements.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
	2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
	3. Leviton Mfg. Company Inc. (Leviton).
	4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).


	2.2 STRAIGHT BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 configuration 5-20R, and UL 498.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 5351 (single), 5352 (duplex).
	b. Hubbell; HBL5351 (single), HBL5352 (duplex).
	c. Leviton; 5891 (single), 5362A (duplex).
	d. Pass & Seymour; 5381 (single), PS5362 (duplex).



	2.3 GFCI RECEPTACLES
	A. General Description:  Straight blade, feed-through type.  Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A.
	B. Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; GF20.
	b. Hubbell GFR5352.
	c. Leviton 7899.
	d. Pass & Seymour 2094.


	C. GFI receptacles may be arranged to protect downstream receptacles if and only if the downstream receptacle is in the same room as the GFI receptacle.  Provide machine printed labels on such downstream receptacles indicating the receptacle is “GFI P...

	2.4 CORD AND PLUG SETS
	A. Description:  Match voltage and current ratings and number of conductors to requirements of equipment being connected.
	1. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-insulated grounding conductor and equipment-rating ampacity plus a minimum of 30 percent.
	2. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle type for connection.


	2.5 SNAP SWITCHES
	A. Comply with NEMA WD 1 and UL 20.
	B. Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four way).
	b. Hubbell; CS1221 (single pole), CS1222 (two pole), CS1223 (three way), CS1224 (four way).
	c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2 (four way).
	d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way), 20AC4 (four way).


	C. Key-Operated Switches, 120/277 V, 20 A:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 2221L.
	b. Hubbell; HBL1221L.
	c. Leviton; 1221-2L.
	d. Pass & Seymour; PS20AC1-L.

	2. Description:  Single pole, with factory-supplied key in lieu of switch handle.

	D. Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 20 A; for use with mechanically held lighting contactors.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 1995.
	b. Hubbell; HBL1557.
	c. Leviton; 1257.
	d. Pass & Seymour; 1251.


	E. Key-Operated, Single-Pole, Double-Throw, Momentary Contact, Center-Off Switches, 120/277 V, 20 A; for use with mechanically held lighting contactors, with factory-supplied key in lieu of switch handle.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 1995L.
	b. Hubbell; HBL1557L.
	c. Leviton; 1257L.
	d. Pass & Seymour; 1251L.



	2.6 OCCUPANCY SENSORS
	A. Wall-Switch Sensors:
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Cooper; 6111 for 120 V, 6117 for 277 V.
	b. Hubbell; WS1277.
	c. Leviton; ODS 10-ID.
	d. Pass & Seymour; WSP200.
	e. Watt Stopper (The); WS-200.

	2. Description:  Passive-infrared type, 120/277 V, adjustable time delay up to 30 minutes, 180-degree field of view, with a minimum coverage area of 1T900 sq. ft.1T4T (84 sq. m)4T.


	2.7 WALL PLATES
	A. Single and combination types to match corresponding wiring devices.
	1. Plate-Securing Screws:  Metal with head color to match plate finish.
	2. Material:  1T0.035-inch-1T4T (1-mm-)4T thick, satin-finished stainless steel.

	B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with Type 3R weather-resistant, die-cast aluminum with lockable cover.

	2.8 PUSH-BUTTON STATIONS AND BUZZERS
	A. Muanufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Edwards Signaling, or approved equal.

	B. Push-button Station:  Weather-proof, one-piece, flush factory-fabricated and prewired assembly.  Features include the following:
	1. Weatherproof diaphragm enclosing the mechanism, with rubber gasket at wall plate.
	2. Flush mount, satin chrome finish.
	3. Contact Rating:  120-volt.
	4. Edwards 852, or approved equal.

	C. Buzzer:  Heavy-duty, one-piece, surface mount plug-in assembly.  Features include the following:
	1. Corrosion-resistant epoxy finish.
	2. Mounting plate plug-in assembly for standard single-gang box.
	3. Device Rating: 120-volt.
	4. Adjustable volume control.
	5. Edwards 340A-N5, or approved equal.


	2.9 FINISHES
	A. Color:  Wiring device catalog numbers in Section text do not designate device color.
	1. Wiring Devices:  Gray, unless otherwise indicated or required by NFPA 70 or device listing.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, unless otherwise noted.
	B. Coordination with Other Trades:
	1. Take steps to insure that devices and their boxes are protected.  Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of the boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until just before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted provided the outlet box is large enough.


	D. Device Installation:
	1. Replace all devices that have been in temporary use during construction or that show signs that they were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 1T6 inches1T4T (152 mm)4T in length.
	5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by the manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to the right.

	F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top.  Group adjacent switches under single, multigang wall plates.

	3.2 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	1. Test Instruments:  Use instruments that comply with UL 1436.
	2. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital readout or illuminated LED indicators of measurement.

	B. Tests for Convenience Receptacles:
	1. Line Voltage:  Acceptable range is 114 to 126 V.
	2. Percent Voltage Drop under 15-A Load:  A value over 5 percent is not acceptable.
	3. Ground Impedance:  Values of up to 2 ohms are acceptable.
	4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. The tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems.  Correct circuit conditions, remove malfunctioning units ...




	262813 fl - fuses
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Cartridge fuses rated 600 V and less for use in switches, switchboards, and controllers.


	1.3 SUBMITTALS
	A. Product Data:  Include the following for each fuse type indicated:
	1. Dimensions and manufacturer's technical data on features, performance, electrical characteristics, and ratings.

	B. Operation and Maintenance Data:  For fuses to include in emergency, operation, and maintenance manuals.

	1.4 QUALITY ASSURANCE
	A. Source Limitations:  Obtain fuses from a single manufacturer.
	B. 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.
	C. Comply with NEMA FU 1.
	D. Comply with NFPA 70.

	1.5 PROJECT CONDITIONS
	A. Where ambient temperature to which fuses are directly exposed is less than 1T40 deg F1T4T (5 deg C)4T or more than 1T100 deg F1T4T (38 deg C)4T, apply manufacturer's ambient temperature adjustment factors to fuse ratings.

	1.6 COORDINATION
	A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses:  Quantity equal to one percent of each fuse type and size, but no fewer than three of each type and size.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Cooper Bussman, Inc.
	2. Ferraz Shawmut, Inc.
	3. Tracor, Inc.; Littelfuse, Inc. Subsidiary.


	2.2 CARTRIDGE FUSES
	A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuse; class and current rating indicated; voltage rating consistent with circuit voltage.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and with characteristics appropriate for each piece of equipment.
	B. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to fuse ratings.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 FUSE APPLICATIONS
	A. Service Entrance:  Class L time delay or Class J time delay.
	B. Feeders:  Class L time delay or Class J time delay.
	C. Motor Branch Circuits:  Class J time delay.
	D. Other Branch Circuits:  Class J time delay

	3.3 INSTALLATION
	A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing fuse.

	3.4 IDENTIFICATION
	A. Install labels indicating fuse replacement information on inside door of each fused switch.



	262816 fl - enclosed switches and circuit breakers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following individually mounted, enclosed switches and circuit breakers:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Molded-case circuit breakers.
	4. Enclosures.
	5. Elevator Power Switches


	1.3 DEFINITIONS
	A. GD:  General duty.
	B. GFCI:  Ground-fault circuit interrupter.
	C. HD:  Heavy duty.
	D. RMS:  Root mean square.
	E. SPDT:  Single pole, double throw.

	1.4 SUBMITTALS
	A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, rating...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current rating.
	4. Features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.

	B. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.
	2. Time-current curves, including selectable ranges for each type of circuit breaker.


	1.5 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 NFPA 70.
	C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items.  Comply with indicated maximum dimensions.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  Rate equipment for continuous operation under the following conditions, unless otherwise indicated:
	1. Ambient Temperature:  Not less than 1Tminus 22 deg F1T4T (minus 30 deg C)4T and not exceeding 1T104 deg F1T4T (40 deg C)4T.
	2. Altitude:  Not exceeding 1T6600 feet1T4T (2010 m)4T.


	1.7 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with other construction, including conduit, piping, equipment, and adjacent surfaces.  Maintain required workspace clearances and required clearances for equipment acc...


	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. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 FUSIBLE AND NONFUSIBLE SWITCHES
	A. Manufacturers:
	1. Eaton Corporation; Cutler-Hammer Products.
	2. General Electric Co.; Electrical Distribution & Control Division.
	3. Siemens Energy & Automation, Inc.
	4. Square D/Group Schneider.

	B. Fusible Switch, 800 A and Smaller:  NEMA KS 1, Type HD, with clips or bolt pads to accommodate specified fuses, lockable handle with capability to accept two padlocks, and interlocked with cover in closed position.
	C. Nonfusible Switch, 800 A and Smaller:  NEMA KS 1, Type HD, lockable handle with capability to accept two padlocks, and interlocked with cover in closed position.
	D. Accessories:
	1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground conductors.


	2.3 MOLDED-CASE CIRCUIT BREAKERS AND SWITCHES
	A. Manufacturers:
	1. Eaton Corporation; Cutler-Hammer Products.
	2. General Electric Co.; Electrical Distribution & Control Division.
	3. Siemens Energy & Automation, Inc.
	4. Square D/Group Schneider.

	B. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available fault currents.
	1. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	2. GFCI Circuit Breakers:  Single- and two-pole configurations with 5 or 30-mA trip sensitivity as indicated on drawings.

	C. Molded-Case Circuit-Breaker Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs:  Mechanical style suitable for number, size, trip ratings, and conductor material.
	3. Application Listing:  Type SWD for switching fluorescent lighting loads; Type HACR for heating, air-conditioning, and refrigerating equipment.
	4. Ground-Fault Protection: integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	5. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent of rated voltage.


	2.4 ENCLOSURES
	A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location.
	1. Outdoor Locations:  NEMA 250, Type 3R.
	2. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for installation of enclosed switches and circuit breakers.
	B. Mount individual wall-mounting switches and circuit breakers with tops at uniform height, unless otherwise indicated.  Anchor floor-mounting switches to concrete base.

	3.3 IDENTIFICATION
	A. Enclosure Nameplates:  Label each enclosure with engraved metal or laminated-plastic nameplate as specified in Division 26 Section "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Prepare for acceptance testing as follows:
	1. Inspect mechanical and electrical connections.
	2. Verify switch and relay type and labeling verification.
	3. Verify rating of installed fuses.


	3.5 CLEANING
	A. On completion of installation, vacuum dirt and debris from interiors; do not use compressed air to assist in cleaning.
	B. Inspect exposed surfaces and repair damaged finishes.



	265100 fl - interior 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. This Section includes the following:
	1. Interior lighting fixtures, lamps, and ballasts.
	2. Emergency lighting units.
	3. Exit signs.
	4. Lighting fixture supports.

	B. Related Sections include the following:
	1. Division 26 Section "Wiring Devices" for manual wall-box dimmers for incandescent lamps.


	1.3 DEFINITIONS
	A. BF:  Ballast factor.
	B. CRI:  Color-rendering index.
	C. CU:  Coefficient of utilization.
	D. HID:  High-intensity discharge.
	E. LER:  Luminaire efficacy rating.
	F. Luminaire:  Complete lighting fixture, including ballast housing if provided.
	G. RCR:  Room cavity ratio.

	1.4 SUBMITTALS
	A. Product Data:  For each type of lighting fixture, arranged in order of fixture designation.  Include data on features, accessories, finishes, and the following:
	1. Physical description of lighting fixture including dimensions.
	2. Emergency lighting units including battery and charger.
	3. Ballasts.
	4. Energy-efficiency data.
	5. Lamps: include life, output, CRI and color temperature for each type.
	6. Photometric data, in IESNA format, based on laboratory tests of each lighting fixture type, outfitted with lamps, ballasts, and accessories identical to those indicated for the lighting fixture as applied in this Project.  Upon request, provide ele...

	B. Field quality-control test reports.
	C. Operation and Maintenance Data:  For lighting equipment and fixtures to include in emergency, operation, and maintenance manuals.
	D. Warranties:  Special warranties specified in this Section.

	1.5 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 NFPA 70.

	1.6 COORDINATION
	A. Coordinate layout and installation of lighting fixtures and suspension system with other construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-suppression system, and partition assemblies.

	1.7 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps:  10 for every 100 of each type and rating installed.  Furnish at least one of each type.
	2. Plastic Diffusers and Lenses:  1 for every 100 of each type and rating installed.  Furnish at least one of each type.
	3. Battery and Charger Data:  One for each emergency lighting unit.
	4. Ballasts:  1 for every 100 of each type and rating installed.  Furnish at least one of each type.
	5. Globes and Guards:  1 for every 20 of each type and rating installed.  Furnish at least one of each type.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Fixtures:  Refer to the Interior Light Fixture Schedule on drawings for allowable fixture manufacturers.  Fixtures must meet requirements noted on drawings and specified below.
	B. Ballasts:  Subject to compliance with requirements, provide products by one of the following:
	1. Advance Transformer Company.
	2. K-Tronic N.A., Inc.
	3. Lutron Electronics, Inc.
	4. Osram Sylvania.
	5. Universal Lighting Technologies.

	C. Lamps:  Subject to compliance with requirements, provide products by one of the following:
	1. General Electric.
	2. Philips.
	3. Osram Sylvania.
	4. Venture Lighitng International, Inc.


	2.2 LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS
	A. Recessed Fixtures:  Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
	B. Fluorescent Fixtures:  Comply with UL 1598.  Where LER is specified, test according to NEMA LE 5 and NEMA LE 5A as applicable.
	C. Metal Parts:  Free of burrs and sharp corners and edges.
	D. Sheet Metal Components:  Steel, unless otherwise indicated.  Form and support to prevent warping and sagging.
	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.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	F. 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.
	4. Laminated Silver Metallized Film:  90 percent.

	G. Plastic Diffusers, Covers, and Globes:
	1. Acrylic Lighting Diffusers:  100 percent virgin acrylic plastic.  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	a. Lens Thickness:  At least 1T0.125 inch1T4T (3.175 mm)4T minimum unless different thickness is indicated.
	b. UV stabilized.

	2. Glass:  Annealed crystal glass, unless otherwise indicated.


	2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS
	A. Electronic Ballasts:  Comply with ANSI C82.11; instant-start type, unless otherwise indicated, and designed for type and quantity of lamps served.  Ballasts shall be designed for full light output unless dimmer control is indicated.
	1. Sound Rating:  A.
	2. Total Harmonic Distortion Rating:  Less than 20 percent.
	3. Transient Voltage Protection:  IEEE C62.41, Category A or better.
	4. Operating Frequency:  20 kHz or higher.
	5. Lamp Current Crest Factor:  1.7 or less.
	6. BF:  between 0.85 and 1.05.
	7. Power Factor:  0.95 or higher.
	8. Input Power (ANSI Watts):  Maximum input power for 32-watt T8 lamps are as follows:
	a. One Lamp:  35 watts.
	b. Two Lamps:  65 watts.
	c. Three Lamps:  95 watts.
	d. Four Lamps:  115 watts.


	B. Single Ballasts for Multiple Lighting Fixtures:  Factory-wired with ballast arrangements and bundled extension wiring to suit final installation conditions without modification or rewiring in the field.

	2.4 BALLASTS FOR COMPACT FLUORESCENT LAMPS
	A. Description:  Electronic programmed rapid-start type, complying with ANSI C 82.11, designed for type and quantity of lamps indicated. Ballast shall be designed for full light output unless dimmer or bi-level control is indicated:
	1. Lamp end-of-life detection and shutdown circuit.
	2. Automatic lamp starting after lamp replacement.
	3. Sound Rating:  A.
	4. Total Harmonic Distortion Rating:  Less than 20 percent.
	5. Transient Voltage Protection:  IEEE C62.41, Category A or better.
	6. Operating Frequency:  20 kHz or higher.
	7. Lamp Current Crest Factor:  1.7 or less.
	8. BF:  0.95 or higher, unless otherwise indicated.
	9. Power Factor:  0.95 or higher.
	10. Interference:  Comply with 47 CFR, Chapter 1, Part 18, Subpart C, for limitations on electromagnetic and radio-frequency interference for nonconsumer equipment.
	11. Ballast Case Temperature:  75 deg C, maximum.


	2.5 EMERGENCY FLUORESCENT POWER UNIT
	A. Internal Type:  Self-contained, modular, battery-inverter unit, factory mounted within lighting fixture body and compatible with ballast.  Comply with UL 924.
	1. Emergency Connection:  Operate one or more fluorescent lamp(s) continuously at a total output of 1000 lumens minimum.  Connect unswitched circuit to battery-inverter unit and switched circuit to fixture ballast.
	2. Night-Light Connection:  Operate one fluorescent lamp continuously.
	3. Test Push Button and Indicator Light:  Visible and accessible without opening fixture or entering ceiling space.
	a. Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	b. Indicator Light:  LED indicates normal power on.  Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.

	4. Battery:  Sealed, maintenance-free, nickel-cadmium type.
	5. Charger:  Fully automatic, solid-state, constant-current type with sealed power transfer relay.


	2.6 EXIT SIGNS
	A. Description:  Comply with UL 924; for sign colors, visibility, luminance, and lettering size, comply with authorities having jurisdiction.
	B. Internally Lighted Signs:
	1. Lamps for AC Operation:  LEDs, 70,000 hours minimum rated lamp life.


	2.7 EMERGENCY LIGHTING UNITS
	A. Description:  Self-contained units complying with UL 924.
	1. Battery type as scheduled.
	2. Charger:  Fully automatic, solid-state type with sealed transfer relay.
	3. Operation:  Relay automatically turns lamp on when power supply circuit voltage drops to 80 percent of nominal voltage or below.  Lamp automatically disconnects from battery when voltage approaches deep-discharge level.  When normal voltage is rest...
	4. Test Push Button:  Push-to-test type, in unit housing, simulates loss of normal power and demonstrates unit operability.
	5. LED Indicator Light:  Indicates normal power on.  Normal glow indicates trickle charge; bright glow indicates charging at end of discharge cycle.
	6. Wire Guard:  Heavy-chrome-plated wire guard protects lamp heads or fixtures.  Provide this option where indicated on drawings.
	7. Integral Time-Delay Relay:  Holds unit on for fixed interval of 15 minutes when power is restored after an outage.  Provide this option where indicated on drawings.
	8. Integral Self-Test:  Factory-installed electronic device automatically initiates code-required test of unit emergency operation at required intervals.  Test failure is annunciated by an integral audible alarm and flashing red LED.


	2.8 FLUORESCENT LAMPS
	A. Low-Mercury Lamps:  Comply with EPA's toxicity characteristic leaching procedure test; shall yield less than 0.2 mg of mercury per liter when tested according to NEMA LL 1.
	B. T8 rapid-start low-mercury lamps, rated 32 W maximum, nominal length of 1T48 inches1T4T (1220 mm)4T, 2800 initial lumens (minimum), CRI 85 (minimum), color temperature 3500 K, and average rated life 20,000 hours, unless otherwise indicated.
	C. Compact Fluorescent Lamps:  4-Pin, low mercury, CRI 80 (minimum), color temperature 3500 K, average rated life of 10,000 hours at 3 hours operation per start, and suitable for use with dimming ballasts, unless otherwise indicated.
	1. 13 W:  T4, double or triple tube, rated 900 initial lumens (minimum).
	2. 18 W:  T4, double or triple tube, rated 1200 initial lumens (minimum).
	3. 26 W:  T4, double or triple tube, rated 1800 initial lumens (minimum).
	4. 32 W:  T4, triple tube, rated 2400 initial lumens (minimum).
	5. 42 W:  T4, triple tube, rated 3200 initial lumens (minimum).
	6. 55 W:  T4, triple tube, rated 4300 initial lumens (minimum).


	2.9 LIGHTING FIXTURE SUPPORT COMPONENTS
	A. Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for channel- and angle-iron supports and nonmetallic channel and angle supports.
	B. Suspended fluorescent direct/indirect and direct fixtures in finished space:  Suspend fixtures with manufacturer’s standard aircraft cable system unless noted otherwise.  Feed fixtures with manufacturer’s standard SO cable.
	C. Suspended industrial troffers in unfinished spaces:  Suspend fixtures with chains unless noted otherwise.
	D. Wires:  ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 1T12 gage1T4T (2.68 mm)4T.
	E. Wires for Humid Spaces:  ASTM A 580/A 580M, Composition 302 or 304, annealed stainless steel, 1T12 gage1T4T (2.68 mm).
	F. Rod Hangers:  1T3/16-inch1T4T (5-mm)4T minimum diameter, cadmium-plated, threaded steel rod.
	G. Hook Hangers:  Integrated assembly matched to fixture and line voltage and equipped with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Lighting fixtures:  Set level, plumb, and square with ceilings and walls.  Install lamps in each fixture.
	B. Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings:  Do not use grid as a support element.
	1. Install ceiling support system wires at a minimum of 2 wires connected directly to each fixture, located not more than 6 inches (150 mm) from opposite fixture corners.  Provide additional supports if required by local code or the local authority ha...
	2. Support Clips:  Fasten to lighting fixtures and to ceiling grid members at or near each fixture corner with clips that are UL listed for the application.
	3. Fixtures of Sizes Less Than Ceiling Grid:  Install as indicated on reflected ceiling plans or center in acoustical panel, and support fixtures independently with at least two 1T3/4-inch1T4T (20-mm)4T metal channels spanning and secured to ceiling t...

	C. Suspended Lighting Fixture Support:
	1. Pendants and Rods:  Where longer than 1T48 inches1T4T (1200 mm)4T, brace to limit swinging.
	2. Stem-Mounted, Single-Unit Fixtures:  Suspend with twin-stem hangers.
	3. Continuous Rows:  Use tubing or stem for wiring at one point and tubing or rod for suspension for each unit length of fixture chassis, including one at each end.

	D. Adjust aimable lighting fixtures to provide required light intensities.
	E. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."

	3.2 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.



	265600 fl - 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. This Section includes the following:
	1. Exterior luminaires with lamps and ballasts.
	2. Luminaire-mounted photoelectric relays.

	B. Related Sections include the following:
	1. Division 26 Section "Interior Lighting" for exterior luminaires normally mounted on exterior surfaces of buildings.


	1.3 DEFINITIONS
	A. CRI:  Color-rendering index.
	B. HID:  High-intensity discharge.
	C. Luminaire:  Complete lighting fixture, including ballast housing if provided.

	1.4 SUBMITTALS
	A. Product Data:  For each luminaire, and support component, arranged in order of lighting unit designation.  Include data on features, accessories, finishes, and the following:
	1. Physical description of luminaire, including materials, dimensions, effective projected area, and verification of indicated parameters.
	2. Details of attaching luminaires and accessories.
	3. Details of installation and construction.
	4. Luminaire materials.
	5. Photometric data based on laboratory tests of each luminaire type, complete with indicated lamps, ballasts, and accessories.
	6. Photoelectric relays.
	7. Ballasts, including energy-efficiency data.
	8. Lamps, including life, output, and energy-efficiency data.
	9. Materials, dimensions, and finishes of poles.
	10. Means of attaching luminaires to supports, and indication that attachment is suitable for components involved.

	B. Field quality-control test reports.
	C. Operation and Maintenance Data:  For luminaries to include in emergency, operation, and maintenance manuals.

	1.5 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 IEEE C2, "National Electrical Safety Code."
	C. Comply with NFPA 70.

	1.6 EXTRA MATERIALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps:  10 lamps 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:  Furnish one of each type.
	3. Ballasts:  10 for every 100 of each type and rating installed.  Furnish at least one of each type.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	B. In Exterior Lighting Fixture Schedule where titles below are column or row headings that introduce lists, the following requirements apply to product selection:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
	2. Basis of Design Product:  The design of each item of exterior luminaire and its support is based on the product named.  Subject to compliance with requirements, provide either the named product or a comparable product by one of the other manufactur...


	2.2 LUMINAIRES, GENERAL REQUIREMENTS
	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.
	B. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for luminaires.
	C. Metal Parts:  Free of burrs and sharp corners and edges.
	D. Sheet Metal Components:  Corrosion-resistant aluminum, unless otherwise indicated.  Form and support to prevent warping and sagging.
	E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform in use.  Provide filter/breather for enclosed luminaires.
	F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools.  Designed to prevent doors, frames, lenses, diffusers, and other components from f...
	G. Exposed Hardware Material:  Stainless steel.
	H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light distribution to indicated portion of normally illuminated area or field.
	J. 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.

	K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in luminaire doors.
	L. 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 r...
	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 the Exterior Light Fixture Schedule.



	2.3 FLUORESCENT BALLASTS AND LAMPS
	A. Low-Temperature Ballast Capability:  Rated by its manufacturer for reliable starting and operation of indicated lamp(s) at temperatures 1T0 deg F1T4T (minus 18 deg C)4T and higher.
	B. Ballast Characteristics:
	1. Power Factor:  90 percent, minimum.
	2. Sound Rating:  A
	3. Total Harmonic Distortion Rating:  Less than 20 percent.
	4. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, Class P, automatic-reset thermal protection.
	5. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum.
	6. Transient-Voltage Protection:  Comply with IEEE C62.41 Category A or better.

	C. Fluorescent Lamps:  Low-mercury type.  Comply with the EPA's toxicity characteristic leaching procedure test; shall yield less than 0.2 mg of mercury per liter when tested according to NEMA LL 1.

	2.4 BALLASTS FOR HID LAMPS
	A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction of average lamp life.  Include the following features, unless otherwise indicated:
	1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type.
	2. Minimum Starting Temperature:  1TMinus 22 deg F1T4T (Minus 30 deg C)4T.
	3. Normal Ambient Operating Temperature:  1T104 deg F1T4T (40 deg C)4T.


	2.5 HID LAMPS
	A. Metal-Halide Lamps:  ANSI C78.1372, with a minimum CRI 65, and color temperature 4000 K.
	B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and color temperature 4000 K.
	C. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting requirements.  Use stainless-steel fasteners and mounting bolts, unless otherwise indicated.
	D. 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 stainless-steel items are indicated.
	3. Anchor-Bolt Template:  Plywood or steel.



	PART 3 -  EXECUTION
	3.1 LUMINAIRE INSTALLATION
	A. Install lamps in each luminaire.
	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.

	C. Adjust luminaires that require field adjustment or aiming.  Include adjustment of photoelectric device to prevent false operation of relay by artificial light sources.

	3.2 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 Division 26 Section "Raceway and Boxes for Electrical Systems."  In concrete foundations, wrap conduit with 1T0.010-inch-1T4T (0.254-mm-)4T thick, pipe-wrapping plastic tape applied with a 50 percent overlap.

	3.3 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.

	C. 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.
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