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Current copies of the following documents are hereby made part of these
contract documents by reference. These documents are available on the DFCM
web site at http://dfcm.utah.gov or are available upon request from DFCM:

DFCM Supplemental General Conditions dated May 5, 2008
DFCM General Conditions dated May 25, 2005
DFCM Application and Certificate for Payment dated May 25, 2005

Technical Specifications:
Drawings:

The Agreement and General Conditions dated May 25, 2005 have
been updated from versions that were formally adopted and in use

prior to this date. The changes made to the General Conditions are
identified in a document entitled Revisions to General Conditions
that is available on DFCM’s web site at http://dfcm.utah.gov
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INVITATION TO BID

ONLY FIRMS PRE-QUALIFIED DURING STAGE | OF THE RFS ARE ALLOWED TO BID ON THIS PROJECT

The State of Utah - Division of Facilities Construction and Management (DFCM) is requesting bids for the
construction of the following project:

BUILDING 5100 REMODEL - CAMP WILLIAMS
UTAH NATIONAL GUARD - RIVERTON, UTAH
DECM PROJECT NO: 07332480

Project Description: Interior demolition, interior remodel to kitchen area, restroom upgrade, new utilities to
building, new fire alarm system, fire sprinkler system, mechanical, electrical, plumbing, paint exterior of building,
and new windows. Construction Cost Estimate: $ 660,000.00.

Company Contact Fax Company Contact Fax
Arnell-West, Inc Jason Arnell (801) 975-9967 Hughes General Contr Dan Pratt (801) 295-0530
Ascent Construction Brad L. Knowlton  (801) 299-0663 JC Construction John Cecala (801) 262-7966
Bailey Construction Co Tracy Bailey (435) 245-6413 Keller Construction S. Daniel Hill (801) 972-1063
Benstog Construction Corp  Patrick Benstog (801) 399-1335 Layton Construction Co Steve Bowers (801) 563-4863
Big-D Construction Ryan Carter (801) 415-6900 McCullough Engineering Jim McCullough (801) 466-4989
Bradley Construction Brad Piggott (801) 298-6308 Menlove Construction Mike Menlove (801) 282-6887
Broderick & Henderson Gary Broderick (801) 225-4697 MW Construction Inc Bill Shuldverg (435) 245-4660
Bud Mahas Construction Steve Mahas (801) 531-0314 Onyx Construction Mike Phillips (801) 878-8922
CECI Brian E. Bagnell (801) 484-4040 Rueckert Construction Co Ken M. Rueckert (801) 253-1774
Chad Husband Const Richard Marshall ~ (801) 886-1784 Spindler Construction Corp  Gary R. Stevens (435) 753-0728
CSM Construction Inc Dan Noorda (801) 280-2813 Velocity Construction J. Scott Wilson (435) 586-4968
Darrell Anderson Const James Anderson (435) 752-7606 Veritas Inc Dan A. Parkinson (801) 572-5899
Entelen Design-Build LLC  Steven R. Burt (801) 517-4398 Wade Payne Const Wade Payne (801) 226-7772
Garff Construction Phil Henricksen (801) 972-1928 Wasatch West Const JD Tyrrell (801) 299-8541
Hidden Peak Electric Co Derek Lee (801) 262-5689

The bid documents will be available at 12:00 Noon on Wednesday, May 21, 2008 in electronic format only on
CDs from DFCM at 4110 State Office Building, Salt Lake City, Utah 84114, telephone (801)538-3018 and on the
DFCM web page at http://dfcm.utah.gov. For questions regarding this project, please contact Wayne Smith,
Project Manager, DFCM, at (801) 550-6536. No others are to be contacted regarding this project.

A MANDATORY pre-bid meeting and site visit will be held at 9:00 AM on Wednesday, May 28, 2008 at
Building 1190 Camp Williams, 117800 South Redwood Road, Riverton, Utah. All pre-qualified prime
contractors wishing to bid on this project must attend this meeting.

Bids must be submitted by 3:00 PM on Thursday, June 12, 2008 to DFCM, 4110 State Office Building, Salt Lake
City, Utah 84114. Bids will be opened and read aloud in the DFCM Conference Room, 4110 State Office
Building, Salt Lake City, Utah. Note: Bids must be received at 4110 State Office Building by the specified time.
The contractor shall comply with and require all of its subcontractors to comply with the license laws as required
by the State of Utah.

A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of Facilities
Construction and Management on DFCM’s bid bond form, shall accompany the bid.

The Division of Facilities Construction & Management reserves the right to reject any or all bids or to waive any
formality or technicality in any bid in the interest of the State.

DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT

MARLA WORKMAN, CONTRACT COORDINATOR
4110 State Office Bldg., Salt Lake City, Utah 84114
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STAGE I - MULTI-STEP BIDDING PROCESS

ONLY FIRMS PRE-QUALIFIED DURING STAGE | OF THE RFS ARE ALLOWED TO BID ON THIS PROJECT

1. Invitational Bid Procedures

The following is an overview of the invitational bid process. More detailed information is contained throughout
the document. Contractors are responsible for reading and complying with all information contained in this
document.

Notification: DFCM will notify each registered pre-qualified firm (via fax or e-mail) when a project
is ready for Construction Services and invite them to bid on the project.

Description of Work: A description of work or plans/specifications will be given to each contractor. If
required, the plans and specifications will be available on the DFCM web page at http://dfcm.utah.gov
and on CDs from DFCM, at 4110 State Office Building, Salt Lake City, Utah 84114.

Schedule: The Stage Il Schedule shows critical dates including the mandatory pre-bid site meeting (if
required), the question and answer period, the bid submittal deadline, the subcontractor list submittal
deadline, etc. Contractors are responsible for meeting all deadlines shown on the schedule.

Mandatory Pre-Bid Site Meeting: If a firm fails to attend a pre-bid site meeting labeled “Mandatory” they
will not be allowed to bid on the project. At the mandatory meeting, contractors may have an opportunity
to inspect the site, receive additional instructions and ask questions about project. The schedule contains
information on the date, time, and place of the mandatory pre-bid site meeting.

Written Questions: All questions must be in writing and directed to DFCM’s project manager assigned to
this project. No others are to be contacted regarding this project. The schedule contains information on
the deadline for submitting questions.

Addendum: All clarifications from DFCM will be in writing and issued as an addendum to the RFS.
Addenda will be posted on DFCM’s web site at http://dfcm.utah.gov. Contractors are responsible for
obtaining information contained in each addendum from the web site. Addenda issued prior to the
submittal deadline shall become part of the bidding process and must be acknowledged on the bid form.
Failure to acknowledge addenda may result in disqualification from bidding.

Submitting Bids: Bids must be submitted to DFCM 4110 State Office Building, Salt Lake City, Utah
84114 by the deadline indicated on the schedule. Bids submitted after the deadline will not be accepted.
Bids will be opened at DFCM on the date, time, and place indicated on the schedule.

Subcontractors List: The firm selected for the project must submit a list of all subcontractors by the
deadline indicated on the schedule contained in this document.

Pre-qualified List of Contractors: Contractors shall remain on DFCM’s list of pre-qualified contractors
provided: (a) they maintain a performance rating of 3.5 or greater on each project, (b) they are not
suspended for failure to comply with requirements of their contract, (c) the firm has not undergone a
significant reorganization involving the loss of key personnel (site superintendents, project managers,
owners, etc.) to a degree such that the firm no longer meets the pre-qualification requirements outlined in
Stage I, (d) the financial viability of the firm has not significantly changed, and (e) the firm is not
otherwise disqualified by DFCM. Note: If a contractor fails to comply with items (2) through () above,
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Multi-Step Bidding Process Stage 11
Page No. 2

they may be removed from DFCM’s list of pre-qualified contractors following an evaluation by a review
committee. Contractors will be given the opportunity to address the review committee before a decision
is made. Pre-qualified contractors are ONLY authorized to bid on projects within the discipline that they
were originally pre-qualified under.

2. Drawings and Specifications and Interpretations

Drawings, specifications and other contract documents may be obtained as stated in the Invitation to Bid. If any
firm is in doubt as to the meaning or interpretation of any part of the drawings, specifications, scope of work or
contract documents, they shall submit, in writing, a request for interpretation to the authorized DFCM
representative by the deadline identified in the schedule. Answers to questions and interpretations will be made
via addenda issued by DFCM. Neither DFCM or the designer shall be responsible for incorrect information
obtained by contractors from sources other than the official drawings/specifications and addenda issued by
DFCM.

3. Product Approvals

Where reference is made to one or more proprietary products in the contract documents, but restrictive descriptive
materials of one or more manufacturer(s) is referred to in the contract documents, the products of other
manufacturers will be accepted, provided they equal or exceed the standards set forth in the drawings and
specifications and are compatible with the intent and purpose of the design, subject to the written approval of the
Designer. Such written approval must occur prior to the deadline established for the last scheduled addendum to
be issued. The Designer’s written approval will be included as part of the addendum issued by DFCM. If the
descriptive material is not restrictive, the products of other manufacturers specified will be accepted without prior
approval provided they are compatible with the intent and purpose of the design as determined by the Designer.

4, Addenda

All clarifications from DFCM will be in writing and issued as an addendum to the RFS. Addenda will be posted
on DFCM’s web site at http://dfcm.utah.gov. Contractors are responsible for obtaining information contained in
each addendum from the web site. Addenda issued prior to the submittal deadline shall become part of the
bidding process and must be acknowledged on the bid form. Failure to acknowledge addenda shall result in
disqualification from bidding. DFCM shall not be responsible for incorrect information obtained by contractors
from sources other than official addenda issued by DFCM.

5. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors

Contractors shall respond promptly to any inquiry in writing by DFCM to any concern of financial responsibility
of the Contractor, Subcontractor or Sub-subcontractor. Failure to respond may result in suspension from DFCM’s
list of pre-qualified contractors.

6. Licensure

The Contractor shall comply with and require all of its Subcontractors to comply with the license laws as required
by the State of Utah.
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Multi-Step Bidding Process Stage 11
Page No. 3

7. Permits

In concurrence with the requirements for permitting in the general conditions, it is the responsibility of the
contractor to obtain the fugitive dust plan requirements from the Utah Division of Air Quality and the SWPPP
requirements from the Utah Department of Environmental Quality and submit the completed forms and pay any
permit fee that may be required for this specific project. Failure to obtain the required permit may result in work
stoppage and/or fines from the regulating authority that will be the sole responsibility of the contractor. Any
delay to the project as a result of any such failure to obtain the permit or noncompliance with the permit shall not
be eligible for any extension in the Contract Time.

8. Time is of the Essence

Time is of the essence in regard to all the requirements of the contract documents.

9. Bids

Before submitting a bid, each bidder shall carefully examine the contract documents; shall visit the site of the
work; shall fully inform themselves as to all existing conditions and limitations; and shall include in the bid the
cost of all items required by the contract documents including those added via addenda. If the bidder observes
that portions of the contract documents are at variance with applicable laws, building codes, rules, regulations or
contain obvious erroneous or uncoordinated information, the bidder shall promptly notify the DFCM Project
Manager prior to the bidding deadline. Changes necessary to correct these issues will be made via addenda issued
by DFCM.

The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form provided in the
procurement documents and submitted in a sealed envelope at the location specified by the Invitation to Bid prior
to the published deadline for the submission of bids.

Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of Facilities
Construction and Management, shall accompany bid. THE BID BOND MUST BE ON THE BID BOND FORM
PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER TO BE CONSIDERED AN ACCEPTABLE
BID.

If the bid bond security is submitted on a form other than DFCM’s required bid bond form, and the bid security
meets all other legal requirements, the bidder will be allowed to provide an acceptable bid bond by the close of
business on the next business day following notification by DFCM of submission of a defective bid bond security.
A cashier’s check cannot be used as a substitute for a bid bond.

10. Listing of Subcontractors

Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List Form”, included as
part of the contract documents. The subcontractors list shall be delivered to DFCM or faxed to DFCM at (801)
538-3677 within 24 hours of the bid opening. Requirements for listing additional subcontractors will be listed in
the contract documents.

DFCM retains the right to audit or take other steps necessary to confirm compliance with requirements for the

listing and changing of subcontractors. Any contractor who is found to not be in compliance with these
requirements may be suspended from DFCM’s list of pre-qualified contractors.
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Multi-Step Bidding Process Stage 11
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11. Contract and Bond

The Contractor's Agreement will be in the form provided in this document. The duration of the contract shall be
for the time indicated by the project completion deadline shown on the schedule. The successful bidder,
simultaneously with the execution of the Contractor’s Agreement, will be required to furnish a performance bond
and a payment bond, both bearing original signatures, upon the forms provided in the procurement documents.

The performance and payment bonds shall be for an amount equal to one hundred percent (100%) of the Contract
Sum and secured from a company that meets the requirements specified in the requisite forms. Any bonding
requirements for Subcontractors will be specified in the Supplementary General Conditions.

12. Award of Contract

The Contract will be awarded as soon as possible to the lowest, responsive and responsible bidder, based on the
lowest combination of base bid and acceptable prioritized alternates, provided the bid is reasonable, is in the
interests of DFCM to accept and after applying the Utah Preference Laws in U.C.A. Title 63, Chapter 56. DFCM
reserves the right to waive any technicalities or formalities in any bid or in the bidding. Alternates will be
accepted on a prioritized basis with Alternate 1 being highest priority, Alternate 2 having second priority, etc.
Alternates will be selected in prioritized order up to the construction cost estimate.

13. Right to Reject Bids

DFCM reserves the right to reject any or all Bids.

14. Withdrawal of Bids

Bids may be withdrawn on written request received from bidders within 24 hours after the bid opening if the
contractor has made an error in preparing the bid.

15. DFECM Contractor Performance Rating

As a contractor completes each project, DFCM will evaluate project performance based on the enclosed “DFCM
Contractor Performance Rating” form. The ratings issued on this project may affect the firm’s “pre-qualified”
status and their ability to obtain future work with DFCM.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

Division of Facilities Construction and Management

DFCM

Stage 11

PROJECT SCHEDULE

PROJECT NAME:

BUILDING 5100 - CAMP WILLIAMS
UTAH NATIONAL GUARD - RIVERTON, UTAH
DFCM PROJECT #: 07332480

Date

Event Day Date Time Place

Stage 11 Bidding Documents| Wednesday May 21, 2008 12:00 NOON DFCM

Available 4110 State Office Building
SLC, UT and the DFCM web
site*

Mandatory Pre-bid Site Wednesday May 28, 2008 9:00 AM Bldg 1190 Camp Williams

Meeting 117800 South Redwood Road
Riverton, UT

Deadline for Submitting Tuesday June 3, 2008 4:00 PM  |Wayne Smith — DFCM

Questions E-mail wfsmith@utah.gov
Fax (801)-538-3267

Addendum Deadline Friday June 6, 2008 2:00 PM |DFCM web site*

(exception for bid delays)

Prime Contractors Turn in Thursday June 12, 2008 3:00PM DFCM

Bid and Bid Bond 4110 State Office Building
SLC, UT

Subcontractors List Due Friday June 13, 2008 3:00PM DFCM
4110 State Office Building
SLC, UT
Fax 801-538-3677

Substantial Completion Monday December 1, 2008

* NOTE: DFCM’s web site address is http://dfcm.utah.gov
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

BID FORM

NAME OF BIDDER DATE

To the Division of Facilities Construction and Management
4110 State Office Building
Salt Lake City, Utah 84114

The undersigned, responsive to the "Invitation to Bid" and in accordance with the Request for Bids for the
BUILDING 5100 REMODEL — CAMP WILLIAMS - UTAH NATIONAL GUARD - RIVERTON, UTAH
DFCM PROJECT NO. 07332480 and having examined the Contract Documents and the site of the proposed
Work and being familiar with all of the conditions surrounding the construction of the proposed Project, including
the availability of labor, hereby proposes to furnish all labor, materials and supplies as required for the Work in
accordance with the Contract Documents as specified and within the time set forth and at the price stated below.
This price is to cover all expenses incurred in performing the Work required under the Contract Documents of
which this bid is a part:

I/We acknowledge receipt of the following Addenda:

BASE BID: For all work shown on the Drawings and described in the Specifications and Contract Documents, to
remodel Building 5100, I/we agree to perform for the sum of:

DOLLARS ($ )

(In case of discrepancy, written amount shall govern)

ADDITIVE ALTERNATE NO. 1: For all work shown on the Drawings and described in the Specifications and
Contract Documents to perform all work relative to Building 5080, I/we agree to perform for the sum of:

DOLLARS ($ )

(In case of discrepancy, written amount shall govern)

I/We guarantee that the Work will be Substantially Complete by December 1, 2008, should I/we be the
successful bidder, and agree to pay liquidated damages in the amount of $450.00 per day for each day after
expiration of the Contract Time as stated in Article 3 of the Contractor’s Agreement.

This bid shall be good for 45 days after bid opening.

Enclosed is a 5% bid bond, as required, in the sum of

The undersigned Contractor's License Number for Utah is
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BID FORM
PAGE NO. 2

Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) days,
unless a shorter time is specified in Contract Documents, and deliver acceptable Performance and Payment bonds
in the prescribed form in the amount of 100% of the Contract Sum for faithful performance of the contract. The
Bid Bond attached, in the amount not less than five percent (5%) of the above bid sum, shall become the property
of the Division of Facilities Construction and Management as liquidated damages for delay and additional
expense caused thereby in the event that the contract is not executed and/or acceptable 100% Performance and
Payment bonds are not delivered within time set forth.

Type of Organization:

(Corporation, Partnership, Individual, etc.)

Any request and information related to Utah Preference Laws:

Respectfully submitted,

Name of Bidder

ADDRESS:

Authorized Signature

DFCM Form 7a 050508 10



BID BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the
"Principal,” and , a corporation organized and existing under
the laws of the State of , with its principal office in the City of and authorized to transact business in

this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on
Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto the STATE OF
UTAMH, hereinafter referred to as the "Obligee," in the amount of $ (5% of the accompanying bid), being
the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors, administrators, successors and assigns,
jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying bid
incorporated by reference herein, dated as shown, to enter into a contract in writing for the

Project.

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not execute
a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified in writing
of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated damages and not as
a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within
ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and void. It is expressly
understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full penal sum of this Bond.
The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be for a term of sixty (60) days
from actual date of the bid opening.

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as
amended, and all liabilities on this Bond shall be determined in accordance with said provisions to same extent as if it were copied at length
herein.

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated
below, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by its undersigned representative,
pursuant to authority of its governing body.

DATED this day of , 20
Principal’'s name and address (if other than a corporation): Principal's name and address (if a corporation):
By: By:
Title: Title:
(Affix Corporate Seal)
Surety's name and address:

STATE OF )

) ss. By:
COUNTY OF ) Attorney-in-Fact (Affix Corporate Seal)

On this day of , 20 , personally appeared before me

whose identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that
he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has complied in
all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged
to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20
My Commission Expires:
Resides at:

NOTARY PUBLIC

Agency:

Agent:

Address: Approved As To Form: May 25, 2005
Phone: By Alan S. Bachman, Asst Attorney General
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM

Division of Facilities Construction and Management

INSTRUCTION AND SUBCONTRACTORS LIST FORM

The three low bidders, as well as all other bidders that desire to be considered, are required by law to submit to
DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the subcontractor’s
name, bid amount and other information required by Building Board Rule and as stated in these Contract
Documents, based on the following:

DOLLAR AMOUNTS FOR LISTING

PROJECTS UNDER $500,000: ALL FIRST-TIER SUBS $20,000 OR OVER MUST BE LISTED
PROJECTS $500,000 OR MORE:  ALL FIRST-TIER SUBS $35,000 OR OVER MUST BE LISTED

Any additional subcontractors identified in the bid documents shall also be listed.

The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law.

List subcontractors for base bid as well as the impact on the list that the selection of any alternate may have.
Bidder may not list more than one subcontractor to perform the same work.

If there are no subcontractors for the job that are required to be reported by State law (either because there
are no subcontractors that will be used on the project or because there are no first-tier subcontractors over the
dollar amounts referred to above), then you do not need to submit a sublist. If you do not submit a sublist, it
will be deemed to be a representation by you that there are no subcontractors on the job that are required to
be reported under State law. At any time, DFCM reserves the right to inquire, for security purposes, as to
the identification of the subcontractors at any tier that will be on the worksite.

LICENSURE:

The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's license
number as issued by DOPL, if such license is required under Utah Law, shall be listed. Bidder shall certify that
all subcontractors, required to be licensed, are licensed as required by State law. A subcontractor includes a trade
contractor or specialty contractor and does not include suppliers who provide only materials, equipment, or
supplies to a contractor or subcontractor.

‘SPECIAL EXCEPTION’:

A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or reasonable
bid under the provisions of U.C.A.Section 63A-5-208(4). The bidder shall insert the term ‘Special Exception’ for
that category of work, and shall provide documentation with the subcontractor list describing the bidder’s efforts
to obtain a bid of a qualified subcontractor at a reasonable cost and why the bidder was unable to obtain a
qualified subcontractor bid. The Director must find that the bidder complied in good faith with State law
requirements for any ‘Special Exception’ designation, in order for the bid to be considered. If awarded the
contract, the Director shall supervise the bidder’s efforts to obtain a qualified subcontractor bid. The amount of
the awarded contract may not be adjusted to reflect the actual amount of the subcontractor’s bid. Any listing of
‘Special Exception’ on the sublist form shall also include amount allocated for that work.

GROUNDS FOR DISQUALIFICATION:

The Director may not consider any bid submitted by a bidder if the bidder fails to submit a subcontractor list
meeting the requirements of State law. Director may withhold awarding the contract to a particular bidder if one
or more of the proposed subcontractors are considered by the Director to be unqualified to do the Work or for
such
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM

Page No. 2

other reason in the best interest of the State of Utah. Notwithstanding any other provision in these instructions, if
there is a good faith error on the sublist form, at the sole discretion of the Director, the Director may provide
notice to the contractor and the contractor shall have 24 hours to submit the correction to the Director. If such
correction is submitted timely, then the sublist requirements shall be considered met.

CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM:

Subsequent to twenty-four hours after the bid opening, the contractor may change its listed subcontractors only
after receiving written permission from the Director based on complying with all of the following criteria.

@ The contractor has established in writing that the change is in the best interest of the State and that the
contractor establishes an appropriate reason for the change, which may include, but not is not limited to,
the following reasons: the original subcontractor has failed to perform, or is not qualified or capable of
performing, and/or the subcontractor has requested in writing to be released.

2 The circumstances related to the request for the change do not indicate any bad faith in the original listing

of the subcontractors.

3 Any requirement set forth by the Director to ensure that the process used to select a new subcontractor
does not give rise to bid shopping.

(@) Any increase in the cost of the subject subcontractor work is borne by the contractor.

) Any decrease in the cost of the subject subcontractor work shall result in a deductive change order being
issued for the contract for such decreased amount.

(6) The Director will give substantial weight to whether the subcontractor has consented in writing to being
removed unless the Contractor establishes that the subcontractor is not qualified for the work.

EXAMPLE:

Example of a list where there are only four subcontractors:

(attach documentation)

SUBCONTRACTOR,
TYPE OF WORK “SELF” OR “SPECIAL SUBCONTRACTOR CONTRACTOR
EXCEPTION” BID AMOUNT LICENSE #

ELECTRICAL ABCD Electric Inc. $350,000.00 123456789000
LANDSCAPING “Self” * $300,000.00 123456789000
CONCRETE XYZ Concrete Inc $298,000.00 987654321000
(ALTERNATE #1)

. . . (TO BE PROVIDED
MECHANICAL “Special Exception” Fixed at: $350,000.00 AFTER OBTAINING

SUBCONTRACTOR)

* Bidders may list “self”, but it is not required.

PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS

SUBCONTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED.

DFCM Form 7b 050508
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management
SUBCONTRACTORS LIST
FAX TO 801-538-3677

PROJECT TITLE:

Caution: You must read and comply fully with instructions.

SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #

We certify that:

I. This list includes all subcontractors as required by the instructions, including those related to the base bid as
well as any alternates.

2. We have listed “Self” or “Special Exception” in accordance with the instructions.

3. All subcontractors are appropriately licensed as required by State law.

FIRM:

DATE: SIGNED BY:

NOTICE: FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED IN THESE
CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR OWNER’S REFUSAL TO ENTER INTO A WRITTEN
CONTRACT WITH BIDDER. ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS DEEMED
APPROPRIATE BY OWNER. ATTACH A SECOND PAGE IF NECESSARY.

4110 State Office Building, Salt Lake City, Utah 84114 - telephone 801-538-3018 — facsimile 801-538-3677 — http://dfcm.utah.gov
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300/300/ IFVA/ / I/

Project No.
CONTRACTOR'S AGREEMENT
FOR:
THIS CONTRACTOR'S AGREEMENT, made and entered into this day of , 20, by
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter
referred to as "DFCM", and , incorporated in the State of

and authorized to do business in the State of Utah, hereinafter referred to as "Contractor",
whose address is

WITNESSETH: WHEREAS, DFCM intends to have Work performed at

WHEREAS, Contractor agrees to perform the Work for the sum stated herein.

NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's
Agreement, agree as follows:

ARTICLE 1. SCOPE OF WORK. The Work to be performed shall be in accordance with the
Contract Documents prepared by and entitled

13 7

The DFCM General Conditions (“General Conditions™) dated May 25, 2005 and Supplemental General
Conditions dated May 5, 2008 (“also referred to as General Conditions”) and on file at the office of
DFCM and available on the DFCM website, are hereby incorporated by reference as part of this
Agreement and are included in the specifications for this Project. All terms used in this Contractor's
Agreement shall be as defined in the Contract Documents, and in particular, the General Conditions.

The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the
Contract Documents which are hereby incorporated by reference. It is understood and agreed by the
parties hereto that all Work shall be performed as required in the Contract Documents and shall be
subject to inspection and approval of DFCM or its authorized representative. The relationship of the
Contractor to the DFCM hereunder is that of an independent Contractor.

ARTICLE 2. CONTRACT SUM. The DFCM agrees to pay and the Contractor agrees to accept in
full performance of this Contractor's Agreement, the sum of
DOLLARS AND NO CENTS ($ .00), which
is the base bid, and which sum also includes the cost of a 100%
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CONTRACTOR'S AGREEMENT
PAGE NO. 2

Performance Bond and a 100% Payment Bond as well as all insurance requirements of the Contractor.
Said bonds have already been posted by the Contractor pursuant to State law. The required proof of
insurance certificates have been delivered to DFCM in accordance with the General Conditions before
the execution of this Contractor's Agreement.

ARTICLE 3. TIME OF COMPLETION AND DELAY REMEDY. The Work shall be
Substantially Complete by . Contractor agrees to pay liquidated damages in the
amount of $ per day for each day after expiration of the Contract Time until the Contractor
achieves Substantial Completion in accordance with the Contract Documents, if Contractor's delay
makes the damages applicable. The provision for liquidated damages is: (a) to compensate the DFCM
for delay only; (b) is provided for herein because actual damages can not be readily ascertained at the
time of execution of this Contractor's Agreement; (c) is not a penalty; and (d) shall not prevent the
DFCM from maintaining Claims for other non-delay damages, such as costs to complete or remedy
defective Work.

No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier,
against the DFCM or State of Utah for damages or other claims due to losses attributable to hindrances
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers,
employees or agents, except as expressly provided in the General Conditions. The Contractor may
receive a written extension of time, signed by the DFCM, in which to complete the Work under this
Contractor's Agreement in accordance with the General Conditions.

ARTICLE 4. CONTRACT DOCUMENTS. The Contract Documents consist of this Contractor's
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other
Conditions), the Drawings, Specifications, Addenda and Modifications. The Contract Documents shall
also include the bidding documents, including the Notice to Contractors, Instructions to
Bidders/Proposers and the Bid/Proposal, to the extent not in conflict therewith and other documents and
oral presentations that are documented as an attachment to the contract.

All such documents are hereby incorporated by reference herein. Any reference in this Contractor's
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the
importance or applicability of any other provisions of the Contract Documents.

ARTICLE 5. PAYMENT. The DFCM agrees to pay the Contractor from time to time as the Work
progresses, but not more than once each month after the date of Notice to Proceed, and only upon
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials
furnished in place or on the site. The Contractor agrees to furnish to the DFCM invoices for materials
purchased and on the site but not installed, for which the Contractor requests payment and agrees to
safeguard and protect such equipment or materials and is responsible for safekeeping thereof and if such
be stolen, lost or destroyed, to replace same.
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CONTRACTOR'S AGREEMENT
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Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be
supplied by the Contractor at the time of request for Certificate of Payment on account. Materials for
which payment has been made cannot be removed from the job site without DFCM's written approval.
Five percent (5%) of the earned amount shall be retained from each monthly payment. The retainage,
including any additional retainage imposed and the release of any retainage, shall be in accordance with
UCA 13-8-5 as amended. Contractor shall also comply with the requirements of UCA 13-8-5, including
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention
proceeds. The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law
in fulfilling the retention law requirements with subcontractors at any tier.

ARTICLE 6. INDEBTEDNESS. Before final payment is made, the Contractor must submit evidence
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding
indebtedness in connection with the Work have been properly paid. Final Payment will be made after
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the
applicable provisions of the General Conditions.

Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any
payment by DFCM to Contractor.

ARTICLE 7. ADDITIONAL WORK. Itis understood and agreed by the parties hereto that no
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents
for such additional labor or materials has been executed. The DFCM specifically reserves the right to
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or
restricting the scope of the Work.

ARTICLE 8. INSPECTIONS. The Work shall be inspected for acceptance in accordance with the
General Conditions.

ARTICLE 9. DISPUTES. Any dispute, PRE or Claim between the parties shall be subject to the
provisions of Article 7 of the General Conditions. DFCM reserves all rights to pursue its rights and
remedies as provided in the General Conditions.

ARTICLE 10. TERMINATION, SUSPENSION OR ABANDONMENT. This Contractor’s
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions.
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ARTICLE 11. DFCM'S RIGHT TO WITHHOLD CERTAIN AMOUNT AND MAKE USE
THEREOF. The DFCM may withhold from payment to the Contractor such amount as, in DFCM's
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for
labor and services rendered and materials furnished in and about the Work. The DFCM may apply such
withheld amounts for the payment of such claims in DFCM's discretion. In so doing, the DFCM shall be
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment
made under this Contractor's Agreement by the DFCM to the Contractor. DFCM shall not be liable to
the Contractor for any such payment made in good faith. Such withholdings and payments may be made
without prior approval of the Contractor and may be also be prior to any determination as a result of any
dispute, PRE, Claim or litigation.

ARTICLE 12. INDEMNIFICATION. The Contractor shall comply with the indemnification
provisions of the General Conditions.

ARTICLE 13. SUCCESSORS AND ASSIGNMENT OF CONTRACT. The DFCM and
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s
Agreement. The Contractor shall not assign this Contractor’s Agreement without the prior written
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any
rights under this Contractor’s Agreement, without prior written consent of the DFCM.

ARTICLE 14. RELATIONSHIP OF THE PARTIES. The Contractor accepts the relationship of
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering
the interest of the DFCM; to furnish efficient business administration and supervision; to make best
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in
the best and most expeditious and economic manner consistent with the interests of the DFCM.

ARTICLE 15. AUTHORITY TO EXECUTE AND PERFORM AGREEMENT. Contractor
and DFCM each represent that the execution of this Contractor's Agreement and the performance
thereunder is within their respective duly authorized powers.

ARTICLE 16. ATTORNEY FEES AND COSTS. Except as otherwise provided in the dispute
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable
attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this
Contractor's Agreement or recover damages or any other action as a result of a breach thereof.
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IN WITNESS WHEREOF, the parties hereto have executed this Contractor's Agreement on the day
and year stated hereinabove.

CONTRACTOR:
Signature Date
Title:
State of )
)
County of ) Please type/print name clearly
Onthis ___ day of , 20 , personally appeared before me,
whose |dent|ty is personally known to me (or proved to me on the basis of satisfactory eV|dence) and
who by me duly sworn (or affirmed), did say that he (she) is the (title or office) of

the firm and that said document was signed by him (her) in behalf of said firm.

Notary Public

(SEAL)

My Commission Expires
APPROVED AS TO AVAILABILITY DIVISION OF FACILITIES
OF FUNDS: CONSTRUCTION AND MANAGEMENT
David D. Williams, Jr. Date Lynn A. Hinrichs Date
DFCM Administrative Services Director Assistant Director Construction Management
APPROVED AS TO FORM: APPROVED FOR EXPENDITURE:
ATTORNEY GENERAL
May 5, 2008
By: Alan S. Bachman Division of Finance Date

Asst Attorney General
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PERFORMANCE BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

That hereinafter referred to as the "Principal" and
, a corporation organized and existing under the laws of the State of _
, with its principal office in the City of and authorized to transact business in this State and U. S. Department of the Treasury

Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as Acceptable Reinsuring Companies);
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of

DOLLARS ($ ) for the payment whereof, the
said Principal and Surety bind themselves and their heirs, administrators, executors, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 ,to

construct
in the County of , State of Utah, Project No. , for the approximate sum of

Dollars ($ ), which

Contract is hereby incorporated by reference herein.
NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the
Contract Documents including, but not limited to, the Plans, Specifications and conditions thereof, the one year performance warranty, and the terms of the

Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors,
administrators or successors of the Owner.

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended,
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
Attorney-in-Fact (Seal)
STATE OF )
) ss.
COUNTY OF )
On this day of , 20___, personally appeared before me , whose

identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney
in-fact of the above-named Surety Company and that he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah in
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent:
Qggr:;)-ss: Approved As To Form: May 25, 2005
) By Alan S. Bachman, Asst Attorney General
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PAYMENT BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the “Principal," and
, a corporation organized and existing under the laws of the State of authorized to do business in this State
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as
Acceptable Reinsuring Companies); with its principal office in the City of hereinafter referred to as the "Surety," are held and firmly bound unto
the State of Utah hereinafter referred to as the "Obligee," in the amount of
Dollars ($ ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors
and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 ,
to construct
in the County of , State of Utah, Project No. for the approximate sum of
Dollars ($ ), which contract is hereby

incorporated by reference herein.

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, 1953, as amended, and in the prosecution of the
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications
or drawings and agrees that they shall become part of the Contract Documents.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
STATE OF ) Attorney-in-Fact (Seal)
) ss.
COUNTY OF
On this day of , 20 , personally appeared before me

, Whose identity is personally known to me or proved to me on the basis of
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent: Approved As To Form: May 25, 2005
Address: By Alan S. Bachman, Asst Attorney General
Phone:
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

Division of Facilities Construction and Management DFCM

CERTIFICATE OF SUBSTANTIAL COMPLETION

PROJECT PROJECT NO:

AGENCY/INSTITUTION

AREA ACCEPTED

The Work performed under the subject Contract has been reviewed on this date and found to be Substantially Completed as
defined in the General Conditions; including that the construction is sufficiently completed in accordance with the Contract
Documents, as modified by any change orders agreed to by the parties, so that the State of Utah can occupy the Project or specified
area of the Project for the use for which it is intended.

The DFCM - (Owner) accepts the Project or specified area of the Project as Substantially Complete and will assume full
possession of the Project or specified area of the Project at (time) on (date).

The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, including
utilities and insurance, of the Project subject to the itemized responsibilities and/or exceptions noted below:

The Owner acknowledges receipt of the following closeout and transition materials:
Record Drawings O & M Manuals Warranty Documents Completion of Training
Requirements

A list of items to be completed or corrected (Punch List) is attached hereto. The failure to include an item on it does not alter the
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including authorized
changes thereof. The amount of . (Twice the value of the punch list work) shall be retained to assure the
completion of the punch list work.

The Contractor shall complete or correct the Work on the list of (Punch List) items appended hereto within
__ calendar days from the above date of issuance of this Certificate. If the list of items is not completed within the time allotted
the Owner has the right to be compensated for the delays and/or complete the work with the help of independent contractor at the
expense of the retained project funds. If the retained project funds are insufficient to cover the delay/completion damages, the
Owner shall be promptly reimbursed for the balance of the funds needed to compensate the Owner.

by:
CONTRACTOR (include name of firm) (Signature) DATE
by:
A/E (include name of firm) (Signature) DATE
by:
USING INSTITUTION OR AGENCY (Signature) DATE
by:
DFCM (Owner) (Signature) DATE
4110 State Office Building, Salt Lake City, Utah 84114 cc. Parties Noted
telephone 801-538-3018 « facsimile 801-538-3267 « http://dfcm.utah.gov DFCM, Director
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General Contractor Performance Rating Form

Project Name:

DFCM Project#

Contractor:

{ABC Construction, Jehn Doe, 111-111-1111)

A/E:

(ABC Architects, lane Dog, 222-222-2222)

Original Contract
Amount:

Final Contract
Amount:

DFCM Project Manager:

Contract Date:

Completion Date:

Rating Guideline

Date of Rating:

1. Rate Contractors quality of workmanship, management of sub contractor performance,
project cleanliness, organization and safety requirement.

Score

~Agency Comments:

A & E Commenis:

DFCM Project Manager Commients:

4119 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 + www.dfem.utah.gov

de72606



2. Rate Contractor administration of project costs, change orders and financial management of
the project budget.

Score

Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

3. Rate Contractor's performance and adherence to Project Schedule, delay procedures and Score
requirements of substantial completion, inspection and punch-list performance.
Agency Comments:
A & E Comments:
DFCM Project Manager Comments:
Score

4. Evaluate performance of contractor management team including project manager, engineer
and superintendent also include in the rating team's ability to work well with owner, user
agency and consultants.

~Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 - facsimile 801-538-3267 « www.dfcm.utah.gov

de072606



5. Rate success of Contractor's management plan, completion of the plans mitigation of Score

project risks and performance of vaiue engineering concepts.

A & E Comments:

DFCM Project Manager Comments:

Signed by: Date: Mean Score

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 - www.dfem utah.gov def72606
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Camp W. G. Williams
Buildings 5080 and 5100
DFCM #07332480

SECTION 01100 - SUMMARY

PART 1 - GENERAL

1.1

A

1.2

A

RELATED DOCUMENTS

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

WORK COVERED BY CONTRACT DOCUMENTS

Project Identification: DFCM Project NO. 07332480. Contract No. 087184.

Project Location:

1.3

1.4

1.5

1. Buildings 5080 and 5100, Camp W. G. Williams, Riverton, Utah 84065-4999.
2, Owner: Stafe of Utah.

Architect Identification: The Contract Documents, dated January 2008, were prepared for
Project by ajc architects. 703 East 1700 South, Salt Lake City, UT 84105 Phone: 801-466-8818
Fax: 801-466-4411,

Project Manager: Wayne Smith, has been appointed by Owner to serve as DFCM Project
Manager.

The Work consists of limited exterior site work associated with Selective Demolition for new
exterior handicapped accessible ramps installation, utility line trenching and installation for a
new grease inferceptor and sampling manhole, frenching for a new fire protection system
water supply line, existing asphalt pavement patching and repairing, and new exterior doors
and frames. Selective Demolition associated with interior remodel and renovation work,
including new kitchen equipment (fumished and installed by owner), replacement windows,
new gypsum board assemblies, new interior doors and frames, new interior finishes, new interior
signage, new plumbing and mechanical HVAC systems, new electrical lighting and power as
required for new systems and equipment.

CONTRACT

Project will be constructed under a general construction contract.

WORK SEQUENCE

The Work shall be conducted in one phase as determined by a schedule provided by the
General Contractor.

USE OF PREMISES
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A

1.6

1.7

General: Contractor shall have limited use of exterior premises for construction operations,
including use of Project site, during construction period. The camp will be in use. Coordinate
with the Owner's project Manager for construction parking and staging areas. Refer to
Specification Sections 01140 — WORK RESTRICTIONS and 01310 — PROJECT MANAGEMENT AND
COORDINATION, for more specific information.

Meet all required security clearance requirements and security protocol requirements for
Camp Williams. Coordinate with the DFCM and Camp Wiliams project managers for all
requirements and submittal requirements for construction personnel back-ground checks and
vehicle identification.

SPECIFICATION FORMATS AND CONVENTIONS

Specification Format: The Specifications are organized info Divisions and Sections using the
16-division format and CSI/CSC's "MasterFormat" numbering system.

1. Section Identification: The Specifications use section numbers and titles to help cross-
referencing in the Contfract Documents. Sections in the Project Manual are in numeric
sequence; however, the sequence is incomplete. Consult the table of contents atf the
beginning of the Project Manual to determine numbers and names of sections in the
Contract Documents.

Specification Content: The Specifications use certain conventions for the style of language
and the intended meaning of certain terms, words, and phrases when used in particular
situations. These conventions are as follows:

1. Abbreviated Language: Language used in the Specifications and other Contract
Documents is abbreviated. Words and meanings shall be interpreted as appropriate.
Words implied, but not stated, shall be inferred as the sense requires. Singular words
shall be interpreted as plural, and plural words shall be interpreted as singular where
applicable as the context of the Contract Documents indicates.

2. Imperative mood and streamlined language are generally used in the Specifications.
Requirements expressed in the imperative mood are to be performed by Contractor.
Occasionally, the indicative or subjunctive mood may be used in the Section Text for
clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by
others when so noted.

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

MISCELLANEOUS PROVISIONS

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01100

SUMMARY
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SECTION 01140 - WORK RESTRICTIONS

PART 1 - GENERAL

1.1

1.2

A

RELATED DOCUMENTS

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

USE OF PREMISES

Use of Site: Limit use of premises to work in areas indicated. Do not disturb portions of site
beyond areas in which the Work is indicated.

1.

Limits:  Confine constructions operatfions to area of disturbance as indicated on
drawings.

Coordinate with the Owner for scheduling work and hours of noise sensitive operations
and procedures,

Develop detailed Demoalition and Construction Schedules outlining demolition and
construction activities. Coordinate with the Owner for phasing of all Demolition and
Construction activities, including the start of demolition and construction activities.
Coordinate with the DFCM Project Manager for scheduling to provide the least amount
of disruption for continuing normal camp activities.

Protect all adjacent areas from noise and construction dust, dirt and deboris.

Maintain employee access of the site as required and at all times during normal
bbusiness hours.

Protect employees and the public from potentially dangerous or harmful construction
activities at all times.

After hours and weekend work may be required during the course of the project.
Coordinate with the Owner's security personnel for access of the camp, building and
site at all times. Provide security for construction personnel as required beyond the
Owner's security forces and procedures.

Meet all required security clearance requirements and security protocol requirements for
Camp Williams. Coordinate with the DFCM and Camp Wiliams project managers for all
requirements and submittal requirements for construction personnel back-ground checks and
vehicle identification.
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PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 01140
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SECTION 01250 - CONTRACT MODIFICATION PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

RELATED DOCUMENTS

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

SUMMARY

This Section specifies administrative and procedural requirements for handling and processing
Contract modifications.

Related Sections include the following:
1. Division 1 Section "Product Requirements" for administrative procedures for handling
requests for substitutions made after Contract award.

MINOR CHANGES IN THE WORK

Architect will issue supplemental instructions authorizihg Minor Changes in the Work, not
involving adjustment to the Contract Sum or the Contract Time, on AIA Document G710,
"Architect's Supplemental Instructions."

PROPOSAL REQUESTS

Owner-Initiated Proposal Requests:  Architect will issue a detailed description of proposed
changes in the Work that may require adjustment to the Contract Sum or the Contract Time. If
necessary, the description will include supplemental or revised Drawings and Specifications.

1. Proposal Requests issued by Architect are for information only. Do not consider them
instructions either to stop work in progress or 1o execute the proposed change.

2. Within 5 days after receipt of Proposal Request, submit a quotation estimating cost
adjustments to the Contract Sum and the Contract Time necessary o execute the
change.

a. Include a list of quantities of products required or eliminated and unit costs, with
total amount of purchases and credits 1o be made. If requested, furnish survey
data to substantiate quantities.

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of
frade discounts.
C. Include an updated Contractor's Construction Schedule that indicates the effect

of the change, including, but not limited to, changes in activity duration, start and
finish fimes, and activity relatfionship. Use available total float before requesting
an extension of the Contract Time.
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1.5

1.6

B.

Contractor-Initiated Proposals: If latent or unforeseen conditions require modifications to the
Contract, Contractor may propose changes by submitting a request for a change.

1. Include a statement outlining reasons for the change and the effect of the change on
the Work. Provide a complete description of the proposed change. Indicate the effect
of the proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits 1o be made. If requested, furnish survey data to
substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of frade
discounts.
4, Include an updated Contractor's Construction Schedule that indicates the effect of the

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

5. Comply with requirements in Division 1 Section "Product Requirements" if the proposed
change requires substitution of one product or system for product or system specified.

Proposal Request Form: Use AIA Document G709 for Proposal Requests.

Proposal Request Form: For Change Order proposals, use forms provided by Owner. Sample

copies are included at end of this Section.

CHANGE ORDER PROCEDURES

On Owner's approval of a Proposal Request, Architect will issue a Change Order for signatures

of Owner and Contractor on AIA Document G701,

CONSTRUCTION CHANGE DIRECTIVE

Construction Change Directive:  Architect may issue a Construction Change Directive on AlA

Document G714 Construction Change Directive instructs Contfractor to proceed with a

change in the Work, for subsequent inclusion in a Change Order.

1. Construction Change Directive contains a complete description of change in the Work.
It also designates method to be followed to determine change in the Confract Sum or

the Contract Time.

Documentation: Maintain detailed records on a time and material basis of work required by
the Construction Change Directive.

1. After completfion of change, submit an itemized account and supporting data
necessary to substantiate cost and time adjustments to the Contract,

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01250
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SECTION 01290 - PAYMENT PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

RELATED DOCUMENTS

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

SUMMARY

This Section specifies administrative and procedural requirements necessary to prepare and
process Applications for Payment,

Related Sections include the following:

1. Division 1 Section "Contract Modification Procedures" for administrative procedures for
handling changes to the Contract.
2. Division 1 Section "Construction Progress Documentation" for administrative requirements

goveming preparation and submittal of Contractor's Construction Schedule and
Submittals Schedule.

DEFINITIONS

Schedule of Values: A statement fumished by Contractor allocating portions of the Contfract
Sum to various portions of the Work and used as the basis for reviewing Contractor's
Applications for Payment.

SCHEDULE OF VALUES

Coordination:  Coordinate preparation of the Schedule of Values with preparation of
Contractor's Construction Schedule.

1. Correlate line items in the Schedule of Values with other required administrative forms
and schedules, including the following:

a. Application for Payment forms with Continuation Sheets.
b. Submittals Schedule.

2. Submit the Schedule of Values to Architect at earliest possible date but no later than
seven days before the date scheduled for submittal of initial Applications for Payment.

3. Subschedules: Where the Work is separated info phases requiring separately phased
payments, provide subschedules showing values correlated with each phase of
payment,

Format and Content: Use the Project Manual table of contents as a guide to establish line
items for the Schedule of Values. Provide at least one line item for each Specification Section.
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1.

Identification: Include the following Project identification on the Schedule of Values:

Project name and location.
Name of Architect.

Architect's project number.
Contractor's name and address.
Date of submittal.

Q0600

Arrange the Schedule of Values in fabular form with separate columns to indicate the
following for each item listed:

Q. Related Specification Section or Division.
b. Description of the Work.
C. Name of subcontractor.
d. Name of manufacturer or fabricator.
e. Name of supplier.
f. Change Orders (numbers) that affect value.
g. Dollar value.
1) Percentage of the Contract Sum to nearest one-hundredth percent,

adjusted to total 100 percent.

Provide a breakdown of the Contract Sum in enough detail to facilitate continued
evaluation of Applications for Payment and progress reports.  Coordinate with the
Project Manual table of contents. Provide several line items for principal subcontract
amounts, where appropriate.

Round amounts to nearest whole dollar; total shall equal the Contract Sum.

Provide a separate line item in the Schedule of Values for each part of the Work where
Applications for Payment may include materials or equipment purchased or fabricated
and stored, but not yet installed.

a. Differentiate between items stored on-site and items stored off-site. Include
evidence of insurance or bonded warehousing if required.

Provide separate line items in the Schedule of Values for initial cost of materials, for each
subsequent stage of completion, and for total installed value of that part of the Work.
Allowances: Provide a separate line item in the Schedule of Values for each allowance.
Show line-item value of unit-cost allowances, as a product of the unit cost, multiplied by
measured quantity. Use information indicated in the Contract Documents to determine
quantities.

Each item in the Schedule of Values and Applications for Payment shall be complete.
Include fotal cost and proportionate share of general overhead and profit for each
item.

Q. Temporary facilities and other major cost items that are not direct cost of actual
work-in-place may be shown either as separate line items in the Schedule of
Values or distributed as general overhead expense, at Contractor's option.

Schedule Updating: Update and resubmit the Schedule of Values before the next
Applications for Payment when Change Orders or Construction Change Directives result
in a change in the Contract Sum.
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1.5 APPLICATIONS FOR PAYMENT

A. Each Application for Payment shall be consistent with previous applications and payments as
certified by Architect and paid for by Owner.

1. Initial  Application for Payment, Application for Payment af time of Substantial
Completion, and final Application for Payment involve additional requirements.

B. Payment Application Times: The date for each progress payment is indicated in the
Agreement between Owner and Contractor. The period of construction Work covered by
each Application for Payment is the period indicated in the Agreement.

C. Payment Application Forms: Use AIA Document G702 and AIA Document G703 Continuation
Sheets as form for Applications for Payment.

D. Application Preparation: Complete every entry on form. Notarize and execute by a person
authorized to sign legal documents on behalf of Contractor.  will retumn incomplete
applications without action.

1. Entries shall match data on the Schedule of Values and Contractor's Construction
Schedule. Use updated schedules if revisions were made.
2. Include amounts of Change Orders and Construction Change Directives issued before

last day of construction period covered by application.

E. Transmittal:  Submit 3 signed and notarized original copies of each Application for Payment to
Architect by a method ensuring receipt. One copy shall include waivers of lien and similar
attachments if required.

1. Transmit each copy with a fransmittal form listing attachments and recording
appropriate information about application.

F. Waivers of Mechanic's Lien: With each Application for Payment, subbmit waivers of mechanic's
lien from every entity who is lawfully entitled 1o file a mechanic's lien arising out of the Contract
and related to the Work covered by the payment.

G. Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of mechanic's
liens from subcontractors, sub-subcontractors, and suppliers for construction period covered
by the previous application.

1. Submit partial waivers on each item for amount requested, before deduction for
retainage, on each item.

2. When an application shows completion of an item, submit final or full waivers.

3. Owner reserves the right fo designate which entities involved in the Work must subbmit
waivers.

4, Waiver Delays: Submit each Application for Payment with Contfractor's waiver of

mechanic's lien for construction period covered by the application.
Q. Submit final Application for Payment with or preceded by final waivers from every

entity involved with performance of the Work covered by the application who is
lowfully entitled to a lien.

PAYMENT PROCEDURES 01290 -3



Camp W. G. Williams
Buildings 5080 and 5100
DFCM #07332480

5, Waiver Forms:  Submit waivers of lien on forms, executed in a manner acceptable to
Owner.
H. Initial Application for Payment:  Administrative actions and submittals that must precede or

coincide with submittal of first Application for Payment include the following:

SO0 NO AN~

List of subcontractors.

Schedule of Values.

Contractor's Construction Schedule (preliminary if not final).
Products list.

Schedule of unit prices.

Submittals Schedule (preliminary if not final).

List of Contractor's staff assignments.

List of Contractor's principal consultants.

Copies of building permits.

Copies of authorizations and licenses from authorities having jurisdiction for performance
of the Work.

Initial progress report.

Report of preconstruction conference.

Certificates of insurance and insurance policies.
Performance and payment bonds.

Data needed to acquire Owner's insurance.

Initial setflement survey and damage report if required.

Application for Payment at Substantial Completion: After issuing the Cerlificate of Substantial
Completion, submit an Application for Payment showing 100 percent completion for portion of
the Work claimed as substantially complete.

1.

Include documentation supporting claim that the Work is substantially complete and a
statement showing an accounting of changes to the Contract Sum.

2. This application shall reflect Certificates of Partial Substantial Completion issued
previously for Owner occupancy of designated portions of the Work.

J. Final Payment Application: Submit final Application for Payment with releases and supporting
documentation not previously submitted and accepted, including, but not limited, to the
following:

1. Evidence of completion of Project closeout requirements.

2. Insurance certificates for products and completed operations where required and proof
that taxes, fees, and similar obligations were paid.

3. Updated final statement, accounting for final changes o the Contract Sum.

4, AlA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."

5. AIA Document G706A, "Contractor's Affidavit of Release of Liens."

6. AlA Document G707, "Consent of Surety to Final Payment."

7. Evidence that claims have been seftled.

8. Final meter readings for utilities, a measured record of stored fuel, and similar data as of
date of Substantial Completion or when Owner took possession of and assumed
responsibility for corresponding elements of the Work.

9. Final, liquidated damages settlement statement.

PART 2 - PRODUCTS (Not Used)
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PART 3 - EXECUTION (Not Used)

END OF SECTION 01290
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SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative provisions for coordinating construction operations on
Project including, but not limited to, the following:

General project coordination procedures.
Conservation.

Coordination Drawings.

Administrative and supervisory personnel.
Project meetings.

SHES I N

B. Each contractor shall participate in coordination requirements. Certain areas of responsibility
will be assigned to a specific contractor.

1.3 COORDINATION

A. Coordination:  Coordinate constfruction operations included in various Sections of the
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate
construction operations, included in different Sections, that depend on each other for proper
installation, connection, and operation.

B. If necessary, prepare memoranda for distribution 1o each party involved, outlining special
procedures required for coordination. Include such items as required notices, reports, and list
of aftendees at meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of their
Work is required.

C. Administrative Procedures: Coordinate scheduling and fiming of required administrative
procedures with other construction activities and activities of other confractors to avoid
conflicts and 1o ensure orderly progress of the Work. Such administrative activities include, but
are not limited 1o, the following:

Preparation of Contractor's Construction Schedule.
Preparation of the Schedule of Values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

gk~
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1.4

1.5

1.6

6. Preinstallation conferences.
7. Project closeout activities.

Conservation: Coordinate construction activities to ensure that operations are carried out with
consideration given to conservation of energy, water, and materials.

1. Salvage materials and equipment involved in performance of, but not actually
incorporated into, the Work.

SUBMITTALS

Coordination Drawings: Prepare Coordination Drawings if limited space availability
necessitates maximum utilization of space for efficient installation of different components or if
coordination is required for installation of products and materials fabricated by separate
entities.

1. Indicate relationship of components shown on separate Shop Drawings.
2. Indicate required installation sequences.
3. Refer to Division 15 Section "Basic Mechanical Materials and Methods" and Division 16

Section "Basic Electrical Materials and Methods" for specific Coordination Drawing
requirements for mechanical and electrical installations.

Staff Names: Within 15 days of starting construction operations, submit a list of principal staff
assignments, including superintendent and other personnel in affendance at Project site.
Identify individuals and their duties and responsibilities; list addresses and telephone numbers,
including home and office telephone numbers. Provide names, addresses, and telephone
numbers of individuals assigned as standbys in the absence of individuals assigned o Project.

1. Post copies of list in Project meeting room, in temporary field office, and by each
temporary telephone.
ADMINISTRATIVE AND SUPERVISORY PERSONNEL

General: In addition to Project superintendent, provide other administrative and supervisory
personnel as required for proper performance of the Work.

1. Include special personnel required for coordination of operations with other contractors.

PROJECT MEETINGS

General: Schedule and conduct meetings and conferences at Project site, unless otherwise
indicated.

1. Aftendees: Inform participants and others involved, and individuals whose presence is
required, of date and time of each meeting. Notify Owner and Architect of scheduled
meeting dates and fimes.

2. Agenda: Prepare the meeting agenda. Distribute the agenda fo all invited attendees.
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B. Preconstruction Conference:  Schedule a preconstruction conference before staring
construction, at a time convenient to Owner, and Architect, but no later than 15 days after
execution of the Agreement. Hold the conference at Project site or another convenient
location. Conduct the meeting 1o review responsibilities and personnel assignments.

1. Attendees:  Authorized representatives of Owner, Architect, and their consultants;
Confractor and its superintendent; major subcontractors; manufacturers; suppliers; and
other concermed parties shall attend the conference. All participants at the conference
shall be familiar with Project and authorized to conclude matters relating to the Work.

2, Agenda: Discuss items of significance that could affect progress, including the

following:

a. Tentative construction schedule.

b. Phasing.

C. Critical work sequencing.

d. Designation of responsible personnel.

e. Procedures for processing field decisions and Change Orders.
f. Procedures for processing Applications for Payment.
g. Distribution of the Contract Documents.

h. Submittal procedures.

i, Preparation of Record Documents.

j. Use of the premises.

k. Responsibility for temporary facilities and controls.

I Parking availability.

m.  Office, work, and storage arecs.

n. Equipment deliveries and priorities.

0. First aid.

p. Secuirity.

a. Progress cleaning.

r Working hours.

C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each
construction activity that requires coordination with other construction.

1. Aftendees: Installer and representatives of manufacturers and fabricators involved in or
affected by the installation and its coordination or integration with other materials and
installations that have preceded or will follow, shall aftend the meeting. Advise Architect
of scheduled meeting dates.

2. Agenda: Review progress of other construction activities and preparations for the
particular activity under consideration, including requirements for the following:

Contract Documents.
Options.

Related Change Orders.
Purchases.

Deliveries.

Submittals.

Review of mockups.
Possible conflicts.
Compatibility problems.
Time schedules.
Weather limitations.

AT T SQT0 0000
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Manufacturer's written recommendations.

I

m.  Warranty requirements.

n. Compatibility of materials.

o. Acceptability of substrates.

p. Temporary facilities and controls.

a. Space and access limitations.

r. Regulations of authorities having jurisdiction.

S. Testing and inspecting requirements.

1. Required performance results.

u. Protection of construction and personnel.
3. Record significant conference discussions, agreements, and disagreements.
4, Do not proceed with installation if the conference cannot be successfully concluded.

Initiate whatever actions are necessary to resolve impediments to performance of the
Work and reconvene the conference at earliest feasible date.

D. Progress Meetings: Attend progress meetings af EVERY-OTHER-WEEK intervals.  Coordinate
dates of meetings with preparation of payment requests.

1. Aftendees: In addition 1o representatives of Owner and Architect, each confractor,
subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings. All participants at the conference shall be familiar with Project and
authorized to conclude matters relating to the Work.

2. Agenda: Review and correct or approve minutes of previous progress meeting. Review
other items of significance that could affect progress. Include topics for discussion as
appropriate to status of Project.

a. Contractors Construction Schedule: Review progress since the last meeting.
Determine whether each activity is on fime, ahead of schedule, or behind
schedule, in relation to Contfractor's Construction Schedule. Determine how
construction behind schedule will be expedited; secure commitments from
parties involved to do so. Discuss whether schedule revisions are required to
ensure that curent and subsequent activities will be completed within the
Contract Time.

b. Review present and future needs of each entity present, including the following:

1) Interface requirements.
2) Sequence of operations.
3) Status of submittals.

4) Deliveries.

5) Off-site fabrication.

) Access.

7) Site utilization.

8) Temporary facilities and controls.

9) Work hours.

10)  Hazards and risks.

11)  Progress cleaning.

12)  Quality and work standards.

13) Change Orders.

14)  Documentation of information for payment requests.
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3. Reporting: Architect shall distribute minutes of the meeting to each party present and to
parties who should have been present. Include a brief summary, in narrative form, of
progress since the previous meeting and report.

a. Schedule Updating: Revise Confractors Construction Schedule after each
progress meeting where revisions to the schedule have been made or
recognized. lIssue revised schedule concurrently with the report of each meeting.

E. Coordination Meetings: Conduct Project coordination meetings as may be required. Project

coordination meetings are in addition to specific meetings held for other purposes, such as
progress meetings and preinstallation conferences.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01310
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SECTION 01320 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY

This Section includes administrative and procedural requirements for documenting the
progress of construction during performance of the Work, including the following:

Preliminary Construction Schedule.
Contractor's Construction Schedule.
Submittals Schedule.

Daily construction reports.

Material location reports.

Field condition reports.

Special reports.

Construction photographs.

XN~

DEFINITIONS

Activity: A discrete part of a project that can be identified for planning, scheduling,
monitoring, and controling the construction project.  Activities included in a construction
schedule consume time and resources.

1. Ciritical activities are activities on the critical path. They must start and finish on the
planned early start and finish times.

2. Predecessor activity is an activity that must be completed before a given activity can
be started.

CPM: Ciritical path method, which is a method of planning and scheduling a construction
project where activities are arranged based on activity relationships. Network calculations
determine when activities can be performed and the critical path of Project.

Critical Path:  The longest continuous chain of activities through the network schedule that
establishes the minimum overall Project duration and contains no float.

Event: The starting or ending point of an activity.

Float: The measure of leeway in starting and completing an activity.
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1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a
jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.,
2. Free float is the amount of time an activity can be delayed without adversely affecting
the early start of the following activity.
3. Total float is the measure of leeway in starting or completing an activity without
adversely affecting the planned Project completion date.

F. Fragnet: A partial or fragmentary network that breaks down activities info smaller activities for
greater detail.

G. Major Area: A story of construction, a separate building, or a similar significant construction
element.

H. Milestone: A key or critical point in time for reference or measurement,
l Network Diagram: A graphic diagram of a network schedule, showing activities and activity
relationships.
1.4 SUBMITTALS
A. Contractor's Construction Schedule: Submit FIVE printed copies of initial schedule, one a
reproducible print and one a blue- or black-line print, large enough to show entire schedule for
entire construction period.

1. Submit an electronic copy of schedule, using software indicated, on 3-1/2-inch (89-mm)
diskettes, formatted to hold 1.44 MB of data, and labeled to comply with requirements
for submittals. Include type of schedule (Initial or Updated) and date on label.

B. Construction Photographs: Send digital construction photos to architect via electronic media.
C. Daily Construction Reports: Submit two copies at monthly intervals.

D. Field Condition Reports: Submit two copies at time of discovery of differing conditions.

E. Special Reports: Submit two copies at time of unusual event.

1.5 QUALITY ASSURANCE

A. Scheduling Consultant Qualifications:  An experienced specialist in CPM scheduling and
reporting.

1.6 COORDINATION

A. Coordinate preparation and processing of schedules and reports with performance  of
construction activities and with scheduling and reporting of separate contractors.
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B.

Coordinate Contractor's Construction Schedule with the Schedule of Values, list of
subcontracts, Submittals Schedule, progress reports, payment requests, and other required
schedules and reports.

1. Secure time commitments for performing critical elements of the Work from parties
involved.

2. Coordinate each construction activity in the network with other activities and schedule
them in proper sequence.

Auxiliary Services: Cooperate with photographer and provide auxiliary services requested,
including access to Project site and use of temporary facilities including temporary lighting.

PART 2 - PRODUCTS

2.1

A

2.2

SUBMITTALS SCHEDULE

Preparation:  Submit a schedule of submittals, aranged in chronological order by dates
required by construction schedule. Include time required for review, resubmittal, ordering,
manufacturing, fabrication, and delivery when establishing dates.

1. Coordinate Submittals Schedule with list of sulbcontracts, the Schedule of Values, and
Conftractor's Construction Schedule.
2. Initial Submittal:  Submit concurrently with preliminary bar-chart schedule.  Include

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

a. At Contractor's option, show submittals on the Preliminary Construction Schedule,
instead of tabulating them separately.

3. Final Submittal:  Submit concurrently with the first complete subomittal of Contractor's
Construction Schedule.

CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

Procedures:  Comply with procedures contained in AGC's "Construction Planning &
Scheduling."

Time Frame: Extend schedule fromm date established for the Notice to Proceed to date of
Substantial Completion and Completion.

1. Contfract completion date shall not be changed by submission of a schedule that
shows an early completion date, unless specifically authorized by Change Order.

Activities: Treat each story or separate area as a separate numbered activity for each

principal element of the Work. Comply with the following:

1. Procurement Activities: Include procurement process activities for long lead items and
major items, requiring a cycle of more than 60 days, as separate activities in schedule.
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Procurement cycle activities include, but are not limited to, submittals, approvals,
purchasing, fabrication, and delivery.

Submittal Review Time: Include review and resubmittal times indicated in Division 1
Section "Submittal Procedures" in schedule. Coordinate submittal review times in
Contractor's Construction Schedule with Submittals Schedule.

Substantial Completion: Indicate completion in advance of date established for
Substantial Completion, and allow time for Architect's administrative procedures
necessary for certification of Substantial Completion.

D. Constraints: Include constraints and work restrictions indicated in the Contract Documents and
as follows in schedule, and show how the sequence of the Work is affected.

1.
2.
3.

Phasing: Arrange list of activities on schedule by phase.

Work under More Than One Contract: Include a separate activity for each contract.
Work by Owner: Include a separate activity for each portion of the Work performed by
Owner.

Products Ordered in Advance: Include a separate activity for each product. Include
delivery date indicated in Division 1 Section "Summary." Delivery dates indicated
stipulate the earliest possible delivery date.

Work Restrictions: Show the effect of the following items on the schedule:

Coordination with existing construction.

Limitations of continued occupancies.
Uninterruptible services.

Partial occupancy before Substantial Completion.
Use of premises restrictions.

Provisions for future construction.

Seasonal variations.

Environmental control.

SQ 000U

Work Stages: Indicate important stages of construction for each major portion of the
Work, including, but not limited to, the following:

Subcontract awards.
Submittals.
Purchases.

Mockups.
Fabrication.

Sample testing.
Deliveries.

Installation.

Tests and inspections.
Adjusting.

Curing.

Startup and placement into final use and operation.

TART T SQT0Q0T0

Area Separations: Identify each major area of construction for each maijor portion of
the Work. Indicate where each construction activity within a major area must be
sequenced or integrated with other construction activities to provide for the following:

a. Structural completion.
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2.3

2.4

Permanent space enclosure.
Completion of mechanical installation.
Completion of electrical installation.
Substantial Completion.

®ao00T

Milestones: Include milestones indicated in the Contract Documents in schedule, including,
but not limited 1o, the Notice to Proceed, [Substantial Completion, and Final Completion.

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

1. Refer to Division 1 Section "Payment Procedures" for cost reporting and payment
procedures.

Contract Modifications: For each proposed contract modification and concurrent with its
submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the
proposed change on the overall project schedule.

Computer Software:  Prepare schedules using a program that has been developed
specifically to manage construction schedules.

PRELIMINARY CONSTRUCTION SCHEDULE

Bar-Chart Schedule: Submit preliminary horizontal bar-chart-type construction schedule within
seven days of date established for the Notice to Proceed.

Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line. Outline significant construction activities for first 60
days of constfruction. Include skeleton diagram for the remainder of the Work and a cash
requirement prediction based on indicated activities.

REPORTS

Daily Construction Reports:  Prepare a daily construction report recording the following
information conceming events at Project site:

List of subcontractors at Project site.

List of separate contractors at Project site.
Approximate count of personnel at Project site.

High and low temperatures and general weather conditions.
Accidents.

Meetings and significant decisions.

Unusual events (refer to special reports).

Stoppages, delays, shorfages, and losses.

Meter readings and similar recordings.

Emergency procedures.

Orders and requests of authorities having jurisdiction.

D0 NO AN
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2.5

12.  Change Orders received and implemented.
13.  Construction Change Directives received.
14.  Services connected and disconnected.

15.  Equipment or system tests and startups.

16.  Partial Completions and occupancies.

17.  Substantial Completions authorized.

Material Location Reports: At monthly intervals, prepare a comprehensive list of materials
delivered to and stored at Project site. List shall be cumulative, showing materials previously
reported plus items recently delivered. Include with list a statement of progress on and delivery
dates for materials or items of equipment fabricated or stored away from Project site.

Field Condition Reports: Immediately on discovery of a difference between field conditions
and the Contract Documents, prepare a detailed report.  Submit with a request for
information. Include a detailed description of the differing conditions, together with
recommendations for changing the Contract Documents.

SPECIAL REPORTS

General: Submit special reports directly to Owner within one day of an occurrence. Distribute
copies of report to parties affected by the occurrence.

Reporting Unusual Events: When an event of an unusual and significant nature occurs at
Project site, whether or not related directly to the Work, prepare and sulbmit a special report.
List chain of events, persons participating, response by Contractor's personnel, evaluation of
results or effects, and similar pertinent information. Advise Owner in advance when these
events are known or predictable.

PART 3 - EXECUTION

3.1

A

CONTRACTOR'S CONSTRUCTION SCHEDULE

Contractors Construction Schedule Updating: At bi- monthly infervals, update schedule to
reflect actual construction progress and activities.  Issue schedule during each regularly
scheduled progress meeting.

1. Revise schedule immediately after each meeting or other activity where revisions have
been recognized or made. Issue updated schedule concurrently with the report of
each such meeting.

2. Include a report with updated schedule that indicates every change, including, but not
limited to, changes in logic, durations, actual starts and finishes, and activity durations.
3. As the Work progresses, indicate Actual Completion percentage for each activity.

Distribution: Distrioute copies of approved schedule to Architect, Owner, separate contractors,
testing and inspecting agencies, and other parties identified by Contractor with a need-fo-
know schedule responsibility.

1. Post copies in Project meeting rooms and temporary field offices.
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2. When revisions are made, distribute updated schedules to the same parties and post in
the same locations. Delete parties from distribution when they have completed their

assigned portion of the Work and are no longer involved in performance of construction
activities.

3.2 CONSTRUCTION PHOTOGRAPHS

A. Periodic Construction Photographs: Take photographs weekly, coinciding with cutoff date
associated with each Application for Payment. Photographer shall select vantage points to
best show status of construction and progress since last photographs were taken.

END OF SECTION 01320
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SECTION 01330 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

RELATED DOCUMENTS

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

SUMMARY

This Section includes administrative and procedural requirements for subbmitting Shop Drawings,
Product Data, Samples, and other miscellaneous submittals.

Related Sections include the following:

1. Division 1 Section "Payment Procedures" for submitting Applications for Payment.

2. Division 1 Section "Project Management and Coordination" for submitting Coordination
Drawings.

3. Division 1 Section "Construction Progress Documentation" for submitting schedules and
reports, including Confractor's Construction Schedule and the Submittals Schedule.

4, Division 1 Section "Quality Requirements" for submitting test and inspection reports and
Delegated-Design Submittals.

5. Division 1 Section "Closeout Procedures" for submitting warranties.

DEFINITIONS

Action Submittals: Written and graphic information that requires Architect's responsive action.

Informational Submittals;  Written information that does not require Architect's approval.
Submittals may be rejected for not complying with requirements.

SUBMITTAL PROCEDURES

General: Electronic copies of CAD Drawings of the Contract Drawings will not be provided by
Architect for Contractor's use in preparing submittals.

Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

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

2. Coordinate transmittal of different types of submittals for related parts of the Work so
processing will not be delayed because of need to review submittals concurrently for
coordination.
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a. Architect reserves the right to withhold action on a submittal requiing
coordination with other submittals until related submittals are received.

C. Submittals Schedule: Comply with requirements in Division 1 Section "Construction Progress
Documentation" for list of submittals and time requirements for scheduled performance of
related construction activities.

D. Processing Time: Allow enough time for submittal review, including time for resubmittals, as
follows. Time for review shall commence on Architect's receipt of submittal.

1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time if
processing must be delayed to permit coordination with subsequent submiftals.
Architect will advise Contractor when a submittal being processed must be delayed for
coordination.

2. Concurrent Review: Where concurrent review of submittals by Architect's consultants,
Owner, or other parties is required, allow 21 days for initial review of each submittal.

3. If infermediate submittal is necessary, process it in same manner as initial submittal.
4, Allow 15 days for processing each resubmittal.
5. No extension of the Contract Time will be authorized because of failure to transmit

submittals enough in advance of the Work to permit processing.

E. Identification: Place a permanent label or title block on each submittal for identification.
1. Indicate name of firm or entity that prepared each subomittal on label or title block.
2. Provide a space approximately 4 by 5 inches label or beside title block to record
Contractor's review and approval markings and action taken by Architect .
3. Include the following information on label for processing and recording action taken:
Q. Project name.
b. Date.
C. Name and address of Architect.
d. Name and address of Contfractor,
e. Name and address of subcontractor.
f. Name and address of supplier.
o} Name of manufacturer.
h. Unigue identifier, including revision number.
i. Numlber and title of appropriate Specification Section.
j. Drawing number and detail references, as appropriate.
k. Other necessary identification.

F. Deviations: Highlight, encircle, or otherwise identify deviations from the Contract Documents
on submittals.

G. Additional Copies: Unless additional copies are required for final submittal, and unless
Architect observes noncompliance with provisions of the Contract Documents, initial submittal
may serve as final submittal.

1. Submit one copy of submittal to concurrent reviewer in addition 1o specified number of
copies to Architect .
2. Additional copies submitted for maintenance manuals will be marked with action taken

and will be returned.
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H.

Transmittal:  Package each submittal individually and appropriately for transmittal and
handling. Transmit each submittal using a transmittal form. Architect will return submittals,
without review,received from sources other than Contractor,

1.

On an aftached separate sheet, prepared on Contractor's lefterhead, record relevant
information, requests for data, revisions other than those requested by Architect on
previous submittals, and deviations from requirements of the Contract Documents,
including minor variations and limitations.  Include the same label information as the
related submittal.

Include Contractor's certification stating that information submitted complies with
requirements of the Contract Documents.

Transmittal Form:  Provide locations on form for the following information:

Project name.

Date.

Destination (To:).

Source (From:).

Names of subcontractor, manufacturer, and supplier.
Category and type of submittal.

Submittal purpose and description.

Submittal and transmittal distribution record.

Remarks.

Signature of fransmitter.

TTIJQT0Qo0T0

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

Use for Construction: Use only final submittals with mark indicating action taken by Architect in
connection with construction.

PART 2 - PRODUCTS

2.1

A

ACTION SUBMITTALS

General: Prepare and submit Action Submittals required by individual Specification Sections.

1.

Number of Copies: Submit four copies of each submittal, unless otherwise indicated.
Architect, will retfumn two copies. Mark up and retain one returned copy as a Project
Record Document,

Number of Copies: Submit copies of each submittal, as follows, unless otherwise
indicated:

a. Initial Submittal:  Submit a preliminary single copy of each submittal where
selection of options, color, pattern, texture, or similar characteristics is required.
Architect will return sulbbomittal with options selected.

b. Final Submittal: Submit three copies, unless copies are required for operation and
maintenance manuals.  Submit five copies where copies are required for
operation and maintenance manuals. Architect will retain two copies; remainder
will be returned. Mark up and retain one returned copy as a Project Record
Document,
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B. Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment,

1.

2.
3.

If information must be specially prepared for submittal because standard printed data
are not suitable for use, submit as Shop Drawings, not as Product Data.

Mark each copy of each submittal to show which products and options are applicable.
Include the following information, as applicable:

Manufacturer's written recommendations.

Manufacturer's product specifications.

Manufacturer's installation instructions.

Standard color charts.

Manufacturer's catalog cuts.

Wiring diagrams showing factory-installed wiring.

Printed performance curves.

Operational range diagrams.

Mill reports.

Standard product operating and maintenance manuals.
Compliance with recognized trade association standards.
Compliance with recognized testing agency standards.
Application of testing agency labels and seals.

Notation of coordination requirements.

S3TATTIQT0Q000

C. Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data.

1.

N

Preparation: Include the following information, as applicable:

Dimensions.

Identification of products.

Fabrication and installation drawings.

Roughing-in and setting diagrams.

Wiring diagrams showing field-installed wiring, including power, signal, and control
wiring.

Shopwork manufacturing instructions.

Templates and patterns.

Schedules.

Design calculations.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Q0600
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Wiring Diagrams: Differentiate between manufacturer-installed and field-installed wiring.
Sheet Size: Except for femplates, patterns, and similar full-size drawings, submit Shop
Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches.
Number of Copies: Submit four blue- or black-line prints of each submittal, unless prints
are required for operation and maintenance manuals. Subomit five prints where prints
are required for operation and maintenance manuals. Architect will retain two prints;
remainder will be returned. Mark up and retain one returned print as a Project Record
Drawing.

D. Coordination Drawings: Comply with requirements in Division 1 Section "Project Management
and Coordination."
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E.

Samples: Prepare physical units of materials or products, including the following:

1. Comply with requirements in Division 1 Section "Quality Requirements" for mockups.

2. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared
fromm the same material to be used for the Work, cured and finished in manner
specified, and physically identical with the product proposed for use, and that show full
range of color and texture variations expected. Samples include, but are not limited to,
the following: partial sections of manufactured or fabricated components; smaill cuts or
containers of materials; complete units of repetitively used materials; swatches showing
color, texture, and pattern; color range sets; and components used for independent
festing and inspection.

3. Preparation:  Mount, display, or package Samples in manner specified to facilitate
review of qualities indicated. Prepare Samples to match Architect's sample where so
indicated. Attach label on unexposed side that includes the following:

a. Generic description of Sample.
b. Product name or name of manufacturer.
C. Sample source.

4, Additional Information: On an attached separate sheet, prepared on Contractor's
letternead, provide the following:

a. Size limitations.

b. Compliance with recognized standards.
C. Availability.

d. Delivery time.

5, Submit Samples for review of kind, color, pattern, and texture for a final check of these
characteristics with other elements and for a comparison of these characteristics
between final submittal and actual component as delivered and installed.

6. Number of Samples for Verification: Submit three sets of Samples. Architect will retain
one. Sample sets; remainder will be returned.

a. Submit a single Sample where assembly details, workmanship, fabrication
techniques, connections, operation, and other similar characteristics are to be
demonstrated.

Product Schedule or List: Prepare a written summary indicating types of products required for
the Work and their intended location. Include the following information in tabular form:

1. Type of product. Include unique identifier for each product.
2. Number and name of room or space.
3. Location within room or space.

Submittals Schedule: Comply with requirements in Division 1 Section "Construction Progress
Documentation."

Application for Payment: Comply with requirements in Division 1 Section "Payment
Procedures."

Schedule of Values: Comply with requirements in Division 1 Section "Payment Procedures."
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2.2

J.

Subcontract List: Prepare a written summmary identifying individuals or firms proposed for each
portion of the Work, including those who are to furnish products or equipment fabricated to a
special design. Include the following information in tabular form:

1. Name, address, and telephone number of entity performing subcontract or supplying
products.

2. Number and title of related Specification Section(s) covered by subcontract.

3. Drawing number and detail references, as appropriate, covered by subcontract.

INFORMATIONAL SUBMITTALS

General:  Prepare and submit Informational Submittals required by other Specification
Sections.

Contractors Construction Schedule:  Comply with requirements in  Division 1 Section
"Construction Progress Documentation."

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

Product Certificates: Prepare written statements on manufacturer's letterhead cerifying that
product complies with requirements.

Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements. Submit record of Welding Procedure Specification (WPS) and
Procedure Qualification Record (PQR) on AWS forms. Include names of firms and personnel
certified.

Installer Certificates: Prepare written statements on manufacturer's letterhead certifying that
Installer complies with requirements and, where required, is authorized for this specific Project.

Manufacturer Certificates: Prepare written statements on manufacturer's letterhead certifying
that manufacturer complies with requirements. Include evidence of manufacturing
experience where required.

Material Certificates: Prepare written statements on manufacturer's letterhead cerifying that
material complies with requirements.

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

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

Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on tfesting
agency's standard form, indicating and interpreting results of compatibility tests performed
before installation of product. Include written recommendations for primers and substrate
preparation needed for adhesion.
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L. Field Test Reports: Prepare reports written by a qualified testing agency, on testing agency's
standard form, indicating and interpreting results of field tests performed either during
installation of product or after product is installed in its final location, for compliance with
requirements.

M. Product Test Reports: Prepare witten reports indicating current product produced by
manufacturer complies with requirements. Base reports on evaluation of tests performed by
manufacturer and witnessed by a qualified testing agency, or on comprehensive tests
performed by a qualified testing agency.

N. Research/Evaluation Reports:  Prepare written evidence, from a model code organization
acceptable to authorities having jurisdiction, that product complies with building code in
effect for Project. Include the following information:

Name of evaluation organization.
Date of evaluation.

Time period when report is in effect.
Product and manufacturers' names.
Description of product.

Test procedures and results.
Limitations of use.

NOOR®ND =

O. Maintenance Data: Prepare written and graphic instructions and procedures for operation
and normal maintenance of products and equipment.

P. Manufacturer's  Instructions: Prepare written or published information that documents
manufacturer's recommendations, guidelines, and procedures for installing or operating a
product or equipment. Include name of product and name, address, and telephone number
of manufacturer. Include the following, as applicable:

Preparation of substrates.

Required substrate folerances.

Sequence of installation or erection.

Required installation tolerances.

Required adjustments.

Recommendations for cleaning and protection.

SOk~

Q. Manufacturer's Field Reports: Prepare written information documenting factory-authorized
service representative's tests and inspections. Include the following, as applicable:

1. Name, address, and telephone number of factory-authorized service representative
making report.

2, Statement on condition of substrates and their acceptability for installation of product.

3. Statement that products at Project site comply with requirements.

4 Summary of installafion procedures being followed, whether they comply with
requirements and, if not, what corrective action was taken.

5. Results of operational and other tests and a statement of whether observed
performance complies with requirements.
6. Statement whether conditions, products, and installation will affect warranty.

7. Other required items indicated in individual Specification Sections.
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R.

Insurance Cerlificates and Bonds: Prepare written information indicating current status of
insurance or bonding coverage. Include name of entity covered by insurance or bond, limits
of coverage, amounts of deductibles, if any, and term of the coverage.

Material Safety Data Sheets:  Submit information directly to Owner. If subomitted to Architect,
Architect will not review this information but will retumn it with no action taken.

PART 3 - EXECUTION

3.1

A

3.2

CONTRACTOR'S REVIEW

Review each submittal and check for compliance with the Contract Documents. Note
corrections and field dimensions. Mark with approval stamp before submitting to Architect.

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

ARCHITECT'S ACTION

General: Architect will not review submittals that do not bear Contractor's approval stamp and
will return them without action.

Submittals not required by the Confract Documents will not be reviewed and may be
discarded.

END OF SECTION 01330
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SECTION 01400 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

RELATED DOCUMENTS

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

SUMMARY

This Section includes administrative and procedural requirements for quality assurance and
quality control.

Testing and inspecting services are required to verify compliance with requirements specified
or indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.

1. Specific quality-control requirements for individual construction activities are specified in
the Sections that specify those activities. Requirements in those Sections may also cover
production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's quality-control
procedures that facilitate compliance with the Contract Document requirements.

3. Requirements for Contractor 1o provide quality-control services required by Architect,
Owner, or authorities having jurisdiction are not limited by provisions of this Section.

DEFINITIONS

Quality-Assurance Services: Activities, actions, and procedures performed before and during
execution of the Work to guard against defects and deficiencies and ensure that proposed
construction complies with requirements.

Quality-Control Services: Tests, inspections, procedures, and related actions during and after
execution of the Work to evaluate that completed construction complies with requirements.
Services do not include contract enforcement activities performed by Architect,

Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing
laboratory shall mean the same as testing agency.

DELEGATED DESIGN

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

1.5 SUBMITTALS

A Qualification Data: For testing agencies specified in "Quality Assurance" Article to demonstrate
their capabilities and experience. Include proof of qualifications in the form of a recent report
on the inspection of the testing agency by a recognized authority.

B. Schedule of Tests and Inspections: Prepare in tabular form and include the following:

Specification Section number and fitle.

Description of test and inspection.

Identification of applicable standards.

Identification of test and inspection methods.
Number of tests and inspections required.

Time schedule or time span for tests and inspections.
Entity responsible for performing tests and inspections.
Requirements for obtaining samples.

Unigue characteristics of each quality-control service.

VONO O~ -~

C. Reports: Prepare and submit certified written reports that include the following:

Date of issue.

Project title and number.

Name, address, and telephone number of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

Ambient conditions at time of sample taking and testing and inspecting.
Comments or professional opinion on whether tested or inspected Work complies with
the Contract Document requirements.

Name and signature of laboratory inspector.

Recommendations on retesting and reinspecting.
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D. Permits, Licenses, and Cetificates: For Owner's records, subomit copies of permits, licenses,
certifications, inspection reports, releases, jurisdictional sefflements, notices, receipts for fee
payments, judgments, correspondence, records, and similar documents, established for
compliance with standards and regulations bearing on performance of the Work.

1.6 QUALITY ASSURANCE
A. Fabricator Qualifications: A firm experienced in producing products similar to those indicated
for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units.
B. Factory-Authorized Service Representative Qualifications:  An authorized representative of

manufacturer who is trained and approved by manufacturer to inspect installation of
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manufacturer's products that are similar in material, design, and extent to those indicated for
this Project.

C. Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling
work similar in material, design, and extent to that indicated for this Project, whose work has
resulted in construction with a record of successful in-service performance.

D. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar
to those indicated for this Project and with a record of successful in-service performance.

E. Professional Engineer Qualifications: A professional engineer who is legally qualified to
practice in jurisdiction where Project is located and who is experienced in providing
engineering sernices of the kind indicated. Engineering services are defined as those
performed for installations of the system, assembly, or product that are similar 1o those
indicated for this Project in material, design, and extent.

F. Specialists: Certain sections of the Specifications require that specific construction activities
shall be performed by entities who are recognized experts in those operations. Specialists shall
satisfy qualification requirements indicated and shall be engaged for the activities indicated.

1. Requirement for specidlists shall not supersede building codes and similar regulations
goveming the Work, nor inferfere with local trade-union jurisdictional settlements and
similar conventions.

G. Testing Agency Qualifications:  An agency with the experience and capability to conduct
testing and inspecting indicated, as documented by ASTM E 548, and that specializes in types
of tests and inspections to be performed.

H. Preconstruction Testing: Testing agency shall perform preconstruction testing for compliance
with specified requirements for performance and test methods.

1. Contractor responsibilities include the following:

Q. Provide test specimens and assemblies representative of proposed materials and
construction.  Provide sizes and configurations of assemblies to adequately
demonstrate capability of product to comply with performance requirements.

b. Submit specimens in a timely manner with sufficient time for testing and analyzing
results to prevent delaying the Work.

C. Fabricate and install test assemblies using installers who will perform the same
tasks for Project.

d. When testing is complete, remove assemblies; do not reuse materials on Project.

2. Testing Agency Responsibilities: Submit a certified written report of each fest, inspection,
and similar quality-assurance service to Architect with copy to Contractor. Interpret tests
and inspections and state in each report whether tested and inspected work complies
with or deviates from the Contract Documents.

Mockups: Before installing portions of the Work requiring mockups, build mockups for each
form of construction and finish required to comply with the following requirements, using
materials indicated for the completed Work:

1. Build mockups in location and of size indicated or, if not indicated, as directed by
Architect.
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1.7

2. Notify Architect seven days in advance of dates and times when mockups will be
constructed.

3. Demonstrate the proposed range of aesthetic effects and workmanship.

4, Obtain Architect's approval of mockups before starting work, fabrication, or construction.

5. Maintain mockups during construction in an undisturbed condition as a standard for
judging the completed Work.

6. Demolish and remove mockups when directed, unless otherwise indicated.

QUALITY CONTROL

Contractor Responsibilities:  Unless otherwise indicated, provide quality-control services
specified and required by authorities having jurisdiction.

1. Where services are indicated as Contractor's responsibility, engage a qualified testing
agency to perform these quality-control services.

2, Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspecting will be performed.

3. Where quality-control services are indicated as Contractor's responsibility, submit a
certified written report, in duplicate, of each quality-control service.

4, Testing and inspecting requested by Confractor and not required by the Contract
Documents are Contractor's responsibility.

5. Submit additional copies of each written report directly o authorities having jurisdiction,
when they so direct,

Special Tests and Inspections: Owner will engage a testing agency to conduct special tests
and inspections required by authorities having jurisdiction as the responsibility of Owner.

1. Testing agency will notify Architect and Contractor promptly of irregularities and
deficiencies observed in the Work during performance of its services.

2. Testing agency will suomit a certified written report of each test, inspection, and similar
quality-control service to Architect with copy to Contractor and to authorities having
jurisdiction,

3. Testing agency will submit a final report of special tests and inspections at Substantial
Completion, which includes a list of unresolved deficiencies.

4, Testing agency will inferpret tests and inspections and state in each report whether
tested and inspected work complies with or deviates from the Contract Documents.

5. Testing agency will retest and reinspect corrected work.

Manufacturer's Field Services:  Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation, including
service connections. Report results in writing.

Retesting/Reinspecting: Regardless of whether original tests or inspections were Contfractor's
responsibility, provide quality-control services, including retesting and reinspecting, for
construction that revised or replaced Work that failed to comply with requirements established
by the Contfract Documents.

Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of
duties. Provide qualified personnel to perform required tests and inspections.
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1. Notify Architect and Contfractor promptly of irregularities or deficiencies observed in the
Work during performance of its services.
2. Interpret tests and inspections and state in each report whether tested and inspected

work complies with or deviates from requirements.
3. Submit a certified written report, in duplicate, of each test, inspection, and similar
quality-control service through Contractor.

4, Do not release, revoke, dlter, or increase requirements of the Contract Documents or
approve or accept any portion of the Work.
5. Do not perform any duties of Contractor.
F. Associated Services: Cooperate with agencies performing required tests, inspections, and

similar quality-control services, and provide reasonable auxiliary services as requested. Notify
agency sufficiently in advance of operations to permit assignment of personnel. Provide the

following:
1. Access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.

3. Adequate quantities of representative samples of materials that require testing and
inspecting. Assist agency in obtaining samples.

4, Facilities for storage and field-curing of test samples.

5. Delivery of samples to testing agencies.

6 Preliminary design mix proposed for use for material mixes that require control by testing
agency.

7. Security and protection for samples and for testing and inspecting equipment at Project
site.

G. Coordination:  Coordinate sequence of activities o accommodate required quality-
assurance and quality-control services with a minimum of delay and to avoid necessity of
removing and replacing construction to accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

H. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar
quality-control services required by the Contract Documents. Submit schedule within 30 days
of date established for the Notice to Proceed.

1. Distribution: Distribute schedule to Owner, Architect, Project Manager, testing agencies,

and each party involved in performance of portions of the Work where tests and
inspections are required.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION

3.1 ACCEPTABLE TESTING AGENCIES

A. Obtain list of acceptable agencies from DFCM.
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3.2 REPAIR AND PROTECTION

A. General: On completion of tfesting, inspecting, sample taking, and similar services, repair
damaged construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other Sections of
these Specifications. Restore patched areas and extend restoration info adjoining areas
in a manner that eliminates evidence of patching.

2. Comply with the Contract Document requirements for Division 1 Section "Cutting and
Patching."

B. Protect construction exposed by or for quality-control service activities.
C. Repair and protection are Confractors responsibility, regardless of the assignment of
responsibility for quality-control services.

END OF SECTION 01400
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SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes requirements for temporary facilities and controls, including temporary
utilities, support facilities, and security and protection facilities.

B. Temporary utilities include, but are not limited 1o, the following:

Sewers and drainage.

Water service and distribution.

Sanitary facilities, including toilets, wash facilities, and drinking-water facilities.
Heating and cooling facilities.

Ventilation.

Electric power service.

Lighting.

Telephone service.

PN AW =

C. Support facilities include, but are not limited to, the following:
Project identification and temporary signs.

Waste disposal facilities.

Field offices.

Storage and staging areas.

Lifts and hoists.

Construction aids and miscellaneous services and facilities.

SO~

D. Security and protection facilities include, but are not limited to, the following:

Environmental protection.
Stormwater control.

Pest control.

Site enclosure fence.

Security enclosure and lockup.
Barricades, waming signs, and lights.
Fire protection.

NOoOOR®ND =

1.3 DEFINITIONS
A. Permanent Enclosure: As determined by Architect, permanent or temporary roofing is

complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all
openings are closed with permanent construction or substantial temporary closures.
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1.4 USE CHARGES

A. General: Cost or use charges for temporary facilities are not chargeable to Owner or Architect
and shall be included in the Contract Sum. Allow other entities to use temporary services and
facilities without cost, including, but not limited to, the following:

Owner's construction forces.

Occupants of Project.

Architect,

Testing agencies.

Personnel of authorities having jurisdiction.

Ok~

B. Sewer Service: Pay sewer service use charges for sewer usage, by all parties engaged in
construction, at Project site.

C. Water Service: Pay water service use charges, whether metered or otherwise, for water used
by all enfities engaged in construction activities at Project site.

D. Electric Power Service: Pay electric power service use charges, whether metered or otherwise,
for electricity used by all entities engaged in construction activities at Project site.
1.5 QUALITY ASSURANCE
A. Standards: Comply with ANSI A10.6, NECA's "Temporary Electrical Facilities," and NFPA 241,
1. Trade Jurisdictions: Assigned responsibilities for installation and operation of temporary
utilities are not intended to interfere with trade regulations and union jurisdictions.
2. Electiic Service: Comply with NECA, NEMA, and UL standards and regulations for
temporary electric service. Install service to comply with NFPA 70.
B. Tests and Inspections: Arrange for authorities having jurisdiction fo test and inspect each
temporary utility before use. Obtain required certifications and permits.

1.6 PROJECT CONDITIONS

A. Temporary Utilities: At earliest feasible time, when acceptable to Owner, change over from
use of tfemporary service to use of permanent service.

1. Temporary Use of Permanent Facilities: Installer of each permanent service shall
assume responsibility for operation, maintenance, and protection of each permanent
service during its use as a construction facility before Owner's acceptance, regardiess of
previously assigned responsibilities.

B. Conditions of Use: The following conditions apply to use of temporary services and facilities by
all parties engaged in the Work:

1. Keep temporary services and facilities clean and neat.
2. Relocate temporary services and facilities as required by progress of the Work.
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PART 2 - PRODUCTS

2.1

2.2

A

MATERIALS

General:  Provide new materials.  Undamaged, previously used materials in serviceable
condition may be used if approved by Architect. Provide materials suitable for use infended.

Chain-Link Fencing: Minimum 2-inch (560-mm), 0.148-inch- (3.76-mm-) thick, galvanized steel,
chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized steel pipe posts;
minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD comer and pull
posts[, with 1-5/8-inch- (42-mm-).

EQUIPMENT

General: Provide equipment suitable for use infended.

Field Offices: Mobile units with lockable entrances, operable windows, and serviceable finishes;
heated and air conditioned; on foundations adequate for normal loading.

Fire Extinguishers: Hand carried, portable, UL rated. Provide class and extinguishing agent as
indicated or a combination of extinguishers of NFPA-recommended classes for exposures.

1. Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size
required by location and class of fire exposure.

Self-Contained Toilet Units:  Single-occupant units of chemical, aerated recirculation, or
combustion type; vented; fully enclosed with a glass-fiber-reinforced polyester shell or similar
nonabsorbent material.

Drinking-Water Fixtures:  Containerized, tap-dispenser, bottled-water drinking-water units,
including paper cup supply.

1. Where power is accessible, provide electric water coolers to maintain dispensed water
temperature at 45 to 55 deg F (7.2 to 12.7 deg C).

Heating Equipment: Unless Owner authorizes use of permanent heating system, provide
vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space
thermostatic control.

1. Use of gasoline-buming space heaters, open-flame heaters, or salamander-type
heating units is prohibited.
2. Heating Units: Listed and labeled, by a festing agency acceptable to authorities having

jurisdiction, and marked for infended use for type of fuel being consumed.

Electrical Outlets: Properly configured, NEMA-polarized outlets to prevent insertion of 110- fo
120-V plugs into higher-voltage outlets; equipped with ground-fault circuit interrupters, reset
button, and piloft light.

Power Distribution System Circuits; Where permitted and overhead and exposed for
surveillance, wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits may be
nonmetallic sheathed cable.
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PART 3 - EXECUTION

3.1

3.2

A

INSTALLATION, GENERAL

Locate facilities where they will serve Project adequately and result in minimum interference
with performance of the Work. Relocate and modify facilities as required.

Provide each facility ready for use when needed to avoid delay. Maintain and modify as
required. Do not remove until facilities are no longer needed or are replaced by authorized
use of completed permanent facilities.

TEMPORARY UTILITY INSTALLATION

General: Engage appropriate local utility company to install temporary service or connect to
existing service. Where utility company provides only part of the service, provide the remainder
with  matching, compatible materials and equipment.  Comply with utility company
recommendations.

1. Arrange with utility company, Owner, and existing users for time when service can be
interrupted, if necessary, to make connections for tfemporary services.
2. Provide adequate capacity at each stage of construction. Before temporary utility is

available, provide frucked-in services.
3. Obtain easements 1o bring temporary utilities 1o Project site where Owner's easements
cannot be used for that purpose.

Sewers and Drainage: If sewers are available, provide temporary connections to remove
effluent that can be discharged lawfully. If sewers are not available or cannot be used,
provide drainage ditches, dry wells, stabilization ponds, and similar facilities. If neither sewers
nor drainage facilities can be lawfully used for discharge of effluent, provide containers to
remove and dispose of effluent off-site in a lawful manner.

1. Filter out excessive soil, construction deforis, chemicals, oils, and similar contaminants
that might clog sewers or pollute waterways before discharge.

2. Connect temporary sewers to municipal system as directed by sewer department
officials.

3. Maintain temporary sewers and drainage facilities in a clean, sanitary condition.  After
heavy use, restore normal conditions promptly.

4, Provide temporary filter beds, settlement tanks, separators, and similar devices to purify
effluent to levels acceptable fo authorities having jurisdiction.

Water Service: Install water service and distribution piping in sizes and pressures adequate for
construction until permanent water service is in use. Sterilize temporary water piping before
use.

Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking-water fixtures. Comply
with regulations and health codes for type, number, location, operation, and maintenance of
fixtures and facilities.

1. Disposable Supplies: Provide foilet fissue, paper towels, paper cups, and similar
disposable materials for each facility. Maintain adequate supply. Provide covered
waste containers for disposal of used material.
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2. Toilets: Install self-contained toilet units. Shield toilets 1o ensure privacy.
3. Drinking-Water Facilities: Provide bofttled-water, drinking-water units.

Q. Where power is accessible, provide electric water coolers 1o maintain dispensed
water femperature at 45 to 55 deg F (7.2 to 12.7 deg C).

E. Heating and Cooling: Provide temporary heating and cooling required by construction
activities for curing or drying of completed installations or for protecting installed construction
from adverse effects of low temperatures or high humidity. Select equipment from that
specified that will not have a harmful effect on completed installations or elements being
installed.

1. Maintain a minimum temperature of 50 deg F (10 deg C) in permanently enclosed
portions of building for normal construction activities, and 65 deg F (18.3 deg C) for
finishing activities and areas where finished Work has been installed.

F. Ventilation and Humidity Control:  Provide temporary ventilation required by construction
activities for curing or drying of completed installations or for protecting installed construction
from adverse effects of high humidity. Select equipment from that specified that will not have
a harmful effect on completed installations or elements being installed. Coordinate ventilation
requirements to produce ambient condition required and minimize energy consumption.

G. Electric Power Service: Provide weatherproof, grounded electric power service and distribution
system of sufficient size, capacity, and power characteristics during construction period.
Include meters, transformers, overload-protected disconnecting means, automatic ground-
fault interrupters, and main distrioution switchgear.

1. Install electric power service underground, unless overnead service must be used.
2. Install power distrioution wiring overhead and rise verically where least exposed 1o
damage.

3. Connect temporary service 1o Owner's existing power source, as directed by electric
company officials.

H. Electric Distribution: Provide receptacle outlets adequate for connection of power tools and
equipment.

1. Provide waterproof connectors to connect separate lengths of electrical power cords if
single lengths will not reach areas where construction activities are in progress. Do not
exceed safe length-voltage ratio.

2, Provide waming signs at power outlets other than 110 to 120 V.

3. Provide metal conduit, tubing, or metallic cable for wiring exposed to possible damage.
Provide rigid steel conduits for wirng exposed on grades, floors, decks, or other traffic
areas.

4, Provide metal conduit enclosures or boxes for wiring devices.

5. Provide 4-gang outlets, spaced so 100-foot (30-m) extension cord can reach each area
for power hand tools and task lighting. Provide a separate 125-V ac, 20-A circuit for
each outlet.

Lighting: Provide temporary lighting with local switching that provides adequate illumination for
construction operations and traffic conditions.

1. Install and operate temporary lighting that fulfills security and protection requirements
without operating entire system.
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3.3

2. Provide one 100-W incandescent lamp per 500 sqg. ft. (45 sg. m), uniformly distributed,
for general lighting, or equivalent illumination.

3. Provide one 100-W incandescent lamp every 50 feet (15 m) in traffic areas.

4, Provide one 100-W incandescent lamp per story in stairways and ladder runs, located to
illuminate each landing and flight.

5. Install exterior-yard site lighting that will provide adequate illumination for construction
operations, fraffic conditions, and signage visibility when the Work is being performed.
6. Install lighting for Project identification sign.

Telephone Service: Provide temporary telephone service throughout construction period for
common-use facilities used by all personnel engaged in construction activities.  Install
separate telephone line for each field office and first-aid station.

1. Provide additional telephone lines for the following:

Q. In field office with more than two occupants, install a telephone for each
additional occupant or pair of occupants.

b. Provide a dedicated telephone line for each facsimile machine and computer
with modem in each field office.

2. At each telephone, post a list of important telephone numbers.

Police and fire departments.

Ambulance service.

Contractor's home office.

Architect's office.

Engineers' offices.

Owner's office.
a. Principal subcontractors' field and home offices.

3. Provide a portable cellular telephone for superintendent's use in making and receiving
telephone calls when away from field office.

~0Q0UTQ

SUPPORT FACILITIES INSTALLATION

General: Comply with the following:

1. Locate field offices, storage sheds, sanitary facilities, and other tfemporary construction
and support facilities for easy access.

2. Provide incombustible construction for offices, shops, and sheds located within
construction area or within 30 feet (9 m) of building lines. Comply with NFPA 241.

3. Maintain support facilities until near Substantial Completion. Remove before Substantial

Completion. Personnel remaining after Substantial Completion will be permitted to use
permanent facilities, under conditions acceptable 1o Owner.

Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved
areas adeqguate to support loads and to withstand exposure to traffic during construction
period. Locate temporary roads and paved areas within constfruction limits indicated on
Drawings.

1. Provide a reasonably level, graded, well-drained subgrade of satisfactory soil material,
compacted to not less than 95 percent of maximum dry density in the top 6 inches (150
mm).
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2. Provide gravel paving course of subbase material not less than 3 inches (75 mm) thick;
roller compacted to a level, smooth, dense surface.
3. Provide dust-control tfreatment that is nonpolluting and nonfracking. Reapply treatment

as required to minimize dust.

C. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved
areas adequate to support loads and to withstand exposure to traffic during construction
period. Locate temporary roads and paved areas in same location as permanent roads and
paved areas. Extend temporary roads and paved areas, within construction limits indicated,
as necessary for construction operations.

1. Coordinate elevations of temporary roads and paved areas with permanent roads and
paved areas.

2. Prepare subgrade and install subbase and base for temporary roads and paved areas
according to Division 2 Section "Earthwork."

3. Recondition base after temporary use, including removing contaminated materidl,
regrading, proofrolling, compacting, and testing.

4, Delay installation of final course of permanent hot-mix asphalt pavement until

immediately before Substantial Completion. Repair hot-mix asphalt base-course
pavement before installation of final course according to Division 2 Section "Hot-Mix
Asphalt Paving."

D. Traffic Controls:  Provide temporary traffic controls at junction of temporary roads with public
roads. Include waming signs for public traffic and "STOP" signs for entrance onto public roads.
Comply with requirements of authorities having jurisdiction.

E. Dewatering Facilities and Drains: Comply with requirements in applicable Division 2 Sections
for temporary drainage and dewatering facilities and operations not directly associated with
construction activities included in individual Sections. Where feasible, use same facilities.
Maintain Project site, excavations, and construction free of water,

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining
propery nor endanger permanent Work or temporary facilities.
2. Before connection and operation of permanent drainage piping system, provide
temporary drainage where roofing or similar waterproof deck construction is completed.
3. Remove snow and ice as required to minimize accumulations.
F. Project Identification and Temporary Signs: Prepare Project identification and other signs in

sizes indicated. Install signs where indicated to inform public and persons seeking entrance to
Project. Do not permit installation of unauthorized signs.

1. Engage an experienced sign painter to apply graphics for Project identification signs.
Comply with details indicated.

2. Prepare temporary signs to provide directional information to construction personnel
and visitors.

3. Construct signs of exterior-type Grade B-B high-density concrete form overlay plywood in

sizes and thicknesses indicated. Support on posts or framing of preservative-treated
wood or steel.

4, Paint sign panel and applied graphics with exterior-grade alkyd gloss enamel over
exterior primer.

G. Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle
waste from construction operations. Containerize and clearly label hazardous, dangerous, or
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unsanitary waste materials separately from other waste. Comply with Division 1 Section
"Execution Requirements" for progress cleaning requirements.

1. If required by authorities having jurisdiction, provide separate containers, clearly labeled,
for each type of waste material o be deposited.
2. Develop a waste management plan for Work performed on Project. Indicate types of

waste materials Project will produce and estimate quantities of each type. Provide
detailed information for on-site waste storage and separation of recyclable materials.
Provide information on destination of each type of waste material and means to be
used to dispose of all waste materials.

H. Janitorial Services: Provide janitorial services on a daily basis for temporary offices, first-aid
stations, toilets, wash facilities, lunchrooms, and similar areas.

Storage and Fabrication Sheds: Provide sheds sized, fumnished, and equipped 1o
accommodate materials and equipment involved, including temporary utility services. Sheds
may be open shelters or fully enclosed spaces within building or elsewhere on-site.

1. Construct framing, sheathing, and siding using fire-retardant-treated lumber and
plywood.
2. Paint exposed lumber and plywood with exterior-grade acrylic-latex emulsion over

exterior primer.

J. Lifts and Hoists: Provide facilities for hoisting materials and personnel. Truck cranes and similar
devices used for hoisting materials are considered "tools and equipment" and not temporary
facilities.

K. Temporary Stairs;  Until permanent stairs are available, provide temporary stairs where ladders

are not adequate. Cover finished, permanent stairs with protective covering of plywood or
similar material so finishes will be undamaged at time of acceptance.

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Environmental Protection: Provide protection, operate temporary facilities, and conduct
construction in ways and by methods that comply with environmental regulations and that
minimize possible air, waterway, and subsoil contamination or pollution or other undesirable
effects. Avoid using tools and equipment that produce harmful noise. Restrict use of
noisemaking tools and equipment to hours that will minimize complaints from persons or firms
near Project site.

B. Stormwater Control:  Provide earthen embankments and similar barriers in and around
excavations and subgrade construction, sufficient 1o prevent flooding by runoff of stormwater
from heavy rains.

C. Pest Control: Before deep foundation work has been completed, retain a local exterminator
or pest-control company to recommend practices o minimize attraction and harboring of
rodents, roaches, and other pests. Engage this pest-control service to perform extermination
and control procedures at regular intervals so Project will be free of pests and their residues at
Substantial Completion. Obtain extended warranty for Owner. Perform control operations
lawfully, using environmentally safe materials.
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D. Site Enclosure Fence: Before construction operations begin, install chain-link enclosure fence
with lockable entrance gates. Locate where indicated, or enclose entire Project site or portion
determined sufficient to accommodate construction operations. Install in a manner that will
prevent people, dogs, and other animals from easily entering site except by entrance gates.

1. Set fence posts in compacted mixture of gravel and earth.
2. Provide gates in sizes and at locations necessary 10 accommaodate delivery vehicles
and other construction operations.
3. Maintain security by limiting number of keys and restricting distribution to authorized
personnel.
E. Security Enclosure and Lockup: Install substantial temporary enclosure around partially

completed areas of construction. Provide lockable enfrances to prevent unauthorized
enfrance, vandalism, theft, and similar violations of security.

F. Barricades, Warning Signs, and Lights: Comply with standards and code requirements for
erecting structurally adequate barricades. Paint with appropriate colors, graphics, and
warning signs to inform personnel and public of possible hazard. Where appropriate and
needed, provide lighting, including flashing red or amber lights.

1. For safety barriers, sidewalk bridges, and similar uses, provide minimum 5/8-inch- (16-
mm-) thick exterior plywood.

G. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress
and completed, from exposure, foul weather, other construction operations, and similar
activities. Provide temporary weathertight enclosure for building exterior.

1. Where heating or cooling is needed and permanent enclosure is not complete, provide
insulated temporary enclosures. Coordinate enclosure with ventilating and material
drying or curing requirements to avoid dangerous conditions and effects.

2. Vertical Openings: Close openings of 25 sqg. ft. (2.3 sg. m) or less with plywood or similar
materials.

3. Horizontal Openings: Close openings in floor or roof decks and horizontal surfaces with

load-bearing, wood-framed construction.

Install tarpaulins securely using fire-retardant-treated wood framing and other materials.

5. Where temporary wood or plywood enclosure exceeds 100 sq. ft. (2.2 sg. m) in areq,
use fire-retardant-treated material for framing and main sheathing.

>

H. Temporary Partitions: Erect and maintain dustproof partitions and temporary enclosures to limit
dust and dirt migration and to separate areas from fumes and noise.

1. Construct dustproof partitions of not less than nominal 4-inch (100-mm) studs, 5/8-inch
(T6-mm) gypsum wallboard with joints faped on occupied side, and 1/2-inch (13-mm)
fire-retardant plywood on construction side.

2. Construct dustproof, floor-to-ceiling partitions of not less than nominal 4-inch (100-mm)
studs, 2 layers of 3-mil (0.07-mm) polyethylene sheets, inside and outside temporary
enclosure. Cover floor with 2 layers of 3-mil (0.07-mm) polyethylene sheets, extending
sheets 18 inches (460 mm) up the side walls. Overlap and tape full length of joints.
Cover floor with 3/4-inch (19-mm) fire-retardant plywood.

Q. Construct a vestibule and airlock at each entrance to temporary enclosure with

not less than 48 inches (1219 mm) between doors. Maintain water-dampened
foot mats in vestibule.

TEMPORARY FACILITIES AND CONTROLS 01500 -9



Camp W. G. Williams
Buildings 5080 and 5100
DFCM #07332480

3.5

3. Insulate partitions to provide noise protection to occupied areas.

4, Sedal joints and perimeter. Equip partitions with dustproof doors and security locks.
5. Protect air-handling equipment.

6. Weatherstrip openings.

Temporary Fire Protection: Until fire-protection needs are supplied by permanent facilities,
install and maintain temporary fire-protection facilities of types needed to protect against
reasonably predictable and controllable fire losses. Comply with NFPA 241,

1. Provide fire extinguishers, installed on walls on mounting brackets, visible and accessible
from space being served, with sign mounted above.

a. Field Offices: Class A stored-pressure water-type extinguishers.

b. Ofher Locations: Class ABC dry-chemical extinguishers or a combination of
extinguishers of NFPA-recommmended classes for exposures.

C. Locate fire extinguishers where convenient and effective for their intended
purpose; provide not less than one extinguisher on each floor at or near each
usable stairwell.

N

Store combustible materials in containers in fire-safe locations.

3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-
protection facilities, stairways, and other access routes for firefighting. Prohibit smoking in
hazardous fire-exposure areas.

4, Supervise welding operations, combustion-type temporary heating units, and similar
sources of fire ignition.
5. Permanent Fire Protection: At earliest feasible date in each area of Project, complete

installation of permanent fire-protection facility, including connected services, and
place into operation and use. Instruct key personnel on use of facilities.

6. Develop and supervise an overall fire-prevention and first-aid fire-protection program for
personnel at Project site. Review needs with local fire department and establish
procedures to be followed. Instruct personnel in methods and procedures. Post
warnings and information.

7. Provide hoses for fire protection of sufficient length to reach construction areas. Hang
hoses with a warning sign stating that hoses are for fire-protection purposes only and are
not to be removed. Match hose size with outlet size and equip with suitable nozzles.

8. Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning
sign stating that hoses are for fire-protection purposes only and are not to be removed.
Match hose size with outlet size and equip with suitable nozzles.

OPERATION, TERMINATION, AND REMOVAL

Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and
abuse, limit availability of temporary facilities 1o essential and intended uses.

Maintenance: Maintain facilities in good operating condition until removal.  Protect from
damage caused by freezing temperatures and similar elements.

1. Maintain operation of femporary enclosures, heating, cooling, humidity control,
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated
results and to avoid possibility of damage.

2. Prevent water-filled piping from freezing. Maintain markers for underground lines.
Protect from damage during excavation operations.
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C. Operate Project-identification-sign lighting daily from dusk until 12:00 midnight.

D. Temporary Facility Changeover. Except for using permanent fire protection as soon as
available, do not change over from using temporary security and protection facilities to
permanent facilities until Substantial Completion.

E. Termination and Removal: Remove each temporary facility when need for its service has
ended, when it has been replaced by authorized use of a permanent facility, or no later than
Substantial Completion. Complete or, if necessary, restore permanent construction that may
have been delayed because of interference with temporary facility. Repair damaged Work,
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are the propeny of Contractor.
Owner reserves right to take possession of Project identification signs.
2. Remove temporary paving not intended for or acceptable for integration into

permanent paving. Where area is intfended for landscape development, remove soil
and aggregate fill that do not comply with requirements for fill or subsoil. Remove
materials contaminated with road oil, asphalt and other petrochemical compounds,
and other substances that might impair growth of plant materials or lawns. Repair or
replace street paving, curbs, and sidewalks at temporary entrances, as required by
authorities having jurisdiction.

3. At Substantial Completion, clean and renovate permanent facilities used during
construction period. Comply with final cleaning requirements in Division 1 Section
"Closeout Procedures."

END OF SECTION 01500
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SECTION 01600 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

A

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following administrative and procedural requirements:  selection of
products for use in Project; product delivery, storage, and handling; manufacturers' standard
warranties on products; special warranties; product substitutions; and comparable products.

DEFINITIONS

Products: Items purchased for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock. The term "product' includes the terms "'material,”
"equipment," "system," and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including make or
model number or other designation, shown or listed in manufacturer's published product
literature, that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another project or
facility, except that products consisting of recycled-content materials are allowed,
unless explicitly stated otherwise. Products salvaged or recycled from other projects are
not considered new products.

3. Comparable Product: Product that is demonstrated and approved through submittal
process, or where indicated as a product substitution, to have the indicated qualities
related to type, function, dimension, in-serice performance, physical properties,
appearance, and other characteristics that equal or exceed those of specified
product.

Substitutions: Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents and proposed by Contractor.

Basis-of-Design Product Specification: Where a specific manufacturer's product is named and
accompanied by the words "basis of design," including make or model number or other
designation, to establish the significant qualities related to type, function, dimension, in-service
performance, physical properties, appearance, and other characteristics for purposes of
evaluating comparable products of other named manufacturers.

Manufacturer's Warranty: Preprinted written warranty published by individual manufacturer for a
particular product and specifically endorsed by manufacturer to Owner.
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1.4

E.

Special Warranty:  Written warranty required by or incorporated into the Contfract Documents,
either to extend time limit provided by manufacturer's warranty or to provide more rights for
Owner.

SUBMITTALS

Product List: Submit a list, in tabular from, showing specified products. Include generic hames
of products required. Include manufacturer's name and proprietary product names for each
product.

1.

2.

Coordinate product list with Contractor's Construction Schedule and the Submittals
Schedule.
Form: Tabulate information for each product under the following column headings:

Specification Section number and fitle.

Generic name used in the Contract Documents.,

Proprietary name, model number, and similar designations.

Manufacturer's name and address.

Supplier's name and address.

Installer's name and address.

Projected delivery date or time span of delivery period.

Identification of items that require early submittal approval for scheduled delivery
date.

S@™"0Qa0UT0

Initial Submittal:  Within 30  (thrity) days after date of commencement of the Work,
submit 3 copies of initial product list. Include a written explanation for omissions of data
and for variations from Contract requirements.

Q. At Contractor's option, initial submittal may be limited to product selections and
designations that must be established early in Contract period.

Architect's Action: Architect will respond in writing to Contractor within 15 days of receipt

of completed product list. Architect's response will include a list of unacceptable

product selections and a brief explanation of reasons for this action.  Architect's

response, or lack of response, does not constitute a waiver of requirement that products

comply with the Contfract Documents.

Substitution Requests: Submit three copies of each request for consideration. Identify product
or fabrication or installation method to be replaced. Include Specification Section number
and title and Drawing numbers and ftitles.

1.

Documentation: Show compliance with requirements for substitutions and the following,
as applicable:

Q. Statement indicating why specified material or product cannot be provided.

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

C. Detailed comparison of significant qualities of proposed substitution with those of
the Work specified.  Significant qualities may include affribbutes such as
performance, weight, size, durability, visual effect, and specific features and
requirements indicated.

d. Product Data, including drawings and descriptions of products and fabrication
and installation procedures.
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e. Samples, where applicable or requested.

f. List of similar installations for completed projects with project naomes and
addresses and names and addresses of architects and owners.

a. Material test reports from a qualified testing agency indicating and interpreting
test results for compliance with requirements indicated.

h. Research/evaluation reports evidencing compliance with building code in effect
for Project, from a model code organization acceptable to authorities having
jurisdiction.

i. Detailed comparison of Contractors Construction Schedule using proposed
substitution with products specified for the Work, including effect on the overall
Contfract Time. If specified product or method of construction cannot be
provided within the Confract Time, include letter frorm manufacturer, on
manufacturer's letterhead, stating lack of availability or delays in delivery.

j. Cost information, including a proposal of change, if any, in the Contract Sum.

K. Contractor's certification that proposed substitution complies with requirements in
the Contract Documents and is appropriate for applications indicated.

l. Contractor's waiver of rights to additional payment or time that may subsequently
become necessary because of failure of proposed substitution to produce
indicated results.

2. Architect's Action: If necessary, Architect will request additional information or
documentation for evaluation within one week of receipt of a request for substitution.
Architect will notify Contfractor of acceptance or rejection of proposed substitution within
15 days of receipt of request, or 7 days of receipt of additional information or
documentation, whichever is later.

a. Form of Acceptance: Change Order.
b. Use product specified if Architect cannot make a decision on use of a proposed
substitution within time allocated.

C. Basis-of-Design Product Specification Submittal: Comply with requirements in Division 1 Section
"Submittal Procedures." Show compliance with requirements.
1.5 QUALITY ASSURANCE
A. Compatibility of Options: If Contfractor is given option of selecting between two or more

products for use on Project, product selected shall be compatible with products previously
selected, even if previously selected products were also options.

1. Each contractor is responsible for providing products and construction methods
compatible with products and construction methods of other contractors.
2. If a dispute arises between contractors over concurrently selectable but incompatible

products, Architect will determine which products shall be used.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft. Comply with manufacturer's written instructions.

1. Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.
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2.

Coordinate delivery with installation time to ensure minimum holding time for items that
are flammable, hazardous, easily damaged, or sensitive 1o deterioration, theft, and
other losses.

Deliver products to Project site in an undamaged condition in manufacturer's original
sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.

Inspect products on delivery to ensure compliance with the Contract Documents and o
ensure that products are undamaged and properly protected.

Store products to allow for inspection and measurement of quantity or counting of units.

Store materials in a manner that will not endanger Project structure.

Store products that are subject 10 damage by the elements, under cover in a
weathertight enclosure above ground, with ventilation adequate tfo prevent
condensation.

Comply with product manufacturer's written instructions for temperature, humidity,
ventilation, and weather-protection requirements for storage.

Protect stored products from damage.

B. Storage: Provide a secure location and enclosure at Project site for storage of materials and
equipment by Owner's construction forces. Coordinate location with Owner.

1.7 PRODUCT WARRANTIES

A. Warranties specified in other Sections shall be in addition 1o, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

B. Special Warranties:  Prepare a written document that contains appropriate terms and
identification, ready for execution. Submit a draft for approval before final execution.

1.

2.

3.

Manufacturers Standard Form: Modified to include Project-specific information and
properly executed.

Specified Form: Forms are included with the Specifications. Prepare a written
document using appropriate form properly executed.

Refer to Divisions 2 through 16 Sections for specific content requirements and particular
requirements for submitting special warranties.

C. Submittal Time: Comply with requirements in Division 1 Section "Closeout Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT OPTIONS

A. General Product Requirements: Provide products that comply with the Contract Documents,
that are undamaged, and unless otherwise indicated, that are new at time of installation.

1.

Provide products complete with accessories, trim, finish, fasteners, and other items
needed for a complete installation and indicated use and effect.
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2.

Standard Products: If available, and unless custom products or nonstandard options are
specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents,

Where products are accompanied by the term "as selected," Architect will make
selection.

Where products are accompanied by the term "match sample," sample to be
matched is Architect's.

Descriptive, performance, and reference standard requirements in the Specifications
establish "salient characteristics" of products.

Or Equal: Where products are specified by name and accompanied by the term "or
equal" or "or approved equal" or "or approved," comply with provisions in "Comparable
Products" Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures: Procedures for product selection include the following:

1.

Product: Where Specification paragraphs or subparagraphs titled "Product' name a
single product and manufacturer, provide the product named.

Manufacturer/Source: Where Specification paragraphs or  subparagrophs fitled
"Manufacturer' or "Source" name single manufacturers or sources, provide a product by
the manufacturer or from the source named that complies with requirements.

Products: Where Specification paragraphs or subparagraphs fitled "Products" infroduce
a list of names of both products and manufacturers, provide one of the products listed
that complies with requirements.

Q. Substitutions may be considered , unless otherwise indicated.

Manufacturers: Where Specification paragraphs or subparagraphs titled "Manufacturers"
infroduce a list of manufacturers’ names, provide a product by one of the
manufacturers listed that complies with requirements.

a.  Substitutions may be considered, unless otherwise indicated.

Available Products: Where Specification paragraphs or subparagraphs fitled "Available
Products" intfroduce a list of names of both products and manufacturers, provide one of
the products listed or another product that complies with requirements. Comply with
provisions in "Comparable Products" Article to obtain approval for use of an unnamed
product.

Available Manufacturers:  Where Specification paragraphs or subparagraphs  titled
"Available Manufacturers" infroduce a list of manufacturers' names, provide a product
by one of the manufacturers listed or another manufacturer that complies with
requirements.  Comply with provisions in "Comparable Products' Article to obtain
approval for use of an unnamed product.

Product Options: Where Specification paragraphs fitled "Product Options" indicate that
size, profiles, and dimensional requirements on Drawings are based on a specific
product or system, provide either the specific product or system indicated or a
comparable product or system by another manufacturer. Comply with provisions in
"Product Substitutions" Article.
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8.

10.

Visual Matching Specification:  Where Specifications require matching an established
Sample, select a product (and manufacturer) that complies with requirements and
matches Architect's sample. Architect's decision will be final on whether a proposed
product matches satisfactorily.

a. If no product available within specified category matches safisfactorily and
complies with other specified requirements, comply with provisions of the
Contract Documents on "substitutions" for selection of a matching product.

Visual Selection Specification: Where Specifications include the phrase "as selected
from manufacturer's colors, patterns, textures" or a similar phrase, select a product (and
manufacturer) that complies with other specified requirements.

a. Standard Range: Where Specifications include the phrase "standard range of
colors, patterns, textures" or similar phrase, Architect will select color, pattern, or
texture from manufacturer's product line that does not include premium itemes.

b. Full Range: Where Specifications include the phrase "full range of colors,
patterns, textures" or similar phrase, Architect will select color, pattern, or texture
from manufacturer's product line that includes both standard and premium itemes.

Allowances: Refer to individual Specification Sections and "Allowance" provisions in
Division 1 for allowances that control product selection and for procedures required for
processing such selections.

2.2 PRODUCT SUBSTITUTIONS

A. Timing:  Architect will consider requests for substitution if received within 30 days after the
Notice to Proceed. Requests received after that time may be considered or rejected at
discretion of Architect.

B. Conditions:  Architect will consider Contractor's request for substitution when the following
conditions are satisfied. If the following conditions are not satisfied, Architect will return requests
without action, except 1o record noncompliance with these requirements:

1.

oo~ N
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Requested substitution offers Owner a substantial advantage in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities Owner
must assume.  Owner's additional responsibilities may include compensation to
Architect for redesign and evaluation services, increased cost of other construction by
Owner, and similar considerations.

Requested substitution does not require extensive revisions to the Contract Documents.
Requested substitution is consistent with the Contfract Documents and will produce
indicated results.

Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's Construction Schedule.
Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.

Requested substitution has been coordinated with other portions of the Work.

Requested substitution provides specified warranty.

If requested substitution involves more than one contractor, requested substitution has
been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all confractors involved.
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2.3 COMPARABLE PRODUCTS

A. Where products or manufacturers are specified by name, submit the following, in addition fo
other required submittals, to obtain approval of an unnamed product;

1. Evidence that the proposed product does not require extensive revisions to the Contract
Documents, that it is consistent with the Contract Documents and will produce the
indicated results, and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in

the Specifications. Significant qualities include aftributes such as performance, weight,

size, durability, visual effect, and specific features and requirements indicated.

Evidence that proposed product provides specified warranty.

4, List of similar installations for completed projects with project names and addresses and
names and addresses of architects and owners, if requested.

5. Samples, if requested.

w

PART 3 - EXECUTION (Not Used)

END OF SECTION 01600
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SECTION 01700 - EXECUTION REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes general procedural requirements governing execution of the Work
including, but not limited to, the following:

Construction layout.

General installation of products.
Coordination of Owner-installed products.
Progress cleaning.

Starting and adjusting.

Protection of installed construction.
Correction of the Work.

NOOR®ND =

1.3 SUBMITTALS

A. Landfill Receipts: Submit copy of receipts issued by a landfill facility, licensed to accept
hazardous materials, for hazardous waste disposal.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Existing Conditions: The existence and location of site improvements, utilities, and other
construction indicated as existing are not guaranteed. Before beginning work, investigate and
verify the existence and location of mechanical and electrical systems and other construction
affecting the Work.

1. Before construction, verify the location and points of connection of utility services.
B. Existing Utilities: The existence and location of underground and other utilities and construction

indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the
existence and location of underground utilities and other construction affecting the Work.
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3.2

1. Before construction, verify the location and invert elevation at points of connection of
sanitary sewer, storm sewer, and water-service piping; and underground electrical
services.

2. Furnish location data for work related to Project that must be performed by public utilities

serving Project site.

Acceptance of Conditions: Examine substrates, areas, and conditions, with Installer or
Applicator present where indicated, for compliance with requirements for installation
tolerances and other conditions affecting performance. Record observations.

1. Written Report: Where a written report listing conditions detrimental to performance of
the Work is required by other Sections, include the following:

Description of the Work.

List of detrimental conditions, including substrates.
List of unacceptable installation tolerances.
Recommended corrections.

aooo

2. Verify compatibility with and suitability of substrates, including compatibility with existing
finishes or primers.

3. Examine roughing-in for mechanical and electrical systems to verify actual locations of
connections before equipment and fixture installation.

4, Examine walls, floors, and roofs for suitable conditions where products and systems are
o be installed.

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

Proceeding with the Work indicates acceptance of surfaces and conditions.

PREPARATION

Existing Utility Information: Fumish information to local utility and Owner that is necessary to
adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility
appurtenances located in or affected by construction. Coordinate with authorities having
jurisdiction.

Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others
unless permitted under the following conditions and then only after aranging to provide
temporary utility services according fo requirements indicated:

1. Notify Architect and Owner not less than fourteen days in advance of proposed utility
interruptions.

Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit
to other construction, verify dimensions of other construction by field measurements before
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

Space Requirements: Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

Review of Contract Documents and Field Conditions: Immediately on discovery of the need
for clarification of the Confract Documents, submit a request for information to Architect.
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3.3

3.4

Include a detailed description of problem encountered, together with recommendations for
changing the Contract Documents.

CONSTRUCTION LAYOUT

Verification: Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks. If discrepancies are

discovered, noftify Architect] promptly.

General: Engage a land surveyor to lay out the Work using accepted surveying practices.

1. Establish benchmarks and control points to set lines and levels at each story of
construction and elsewhere as needed to locate each element of Project.
2, Establish dimensions within tolerances indicated. Do not scale Drawings to obtain

required dimensions.

Inform installers of lines and levels 1o which they must comply.

Check the location, level and plumb, of every major element as the Work progresses.

Noftify Architect when deviations from required lines and levels exceed allowable

tolerances.

6. Close site surveys with an error of closure equal to or less than the standard established
by authorities having jurisdiction.

ok~ ow

Site Improvements: Locate and lay out site improvements, including pavements, grading, fill
and topsoil placement, utility slopes, and invert elevations.

Building Lines and Levels: Locate and lay out control lines and levels for structures, building
foundations, column grids, and floor levels, including those required for mechanical and
electrical work. Transfer survey markings and elevations for use with control lines and levels.
Level foundations and piers from two or more locations.

Record Log: Maintain a log of layout control work. Record deviations from required lines and
levels. Include beginning and ending dates and times of surveys, weather conditions, name
and duty of each survey party member, and types of instruments and tapes used. Make the
log available for reference by Architect,

INSTALLATION

General: Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.

2. Where space is limited, install components to maximize space available for
maintenance and ease of removal for replacement.

3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.

4, Maintain  minimum headroom clearance of 8 feet (2.4 m) in spaces without a
suspended ceiling.

Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.
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C.

3.5

3.6

Install products at the fime and under conditions that will ensure the best possible results.
Maintain conditions required for product performance until Substantial Completion.

Conduct construction operations so no part of the Work is subjected to damaging operations
or loading in excess of that expected during normal conditions of occupancy.

Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.

Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each
component securely in place, accurately located and aligned with other portions of the Work.

1. Mounting Heights: Where mounting heights are not indicated, mount components at
heights directed by Architect.
2, Allow for building movement, including thermal expansion and confraction.

Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated,
arrange joints for the best visual effect. Fit exposed connections together to form hairline
joints.

Hazardous Materials:  Use products, cleaners, and installation materials that are not
considered hazardous.

OWNER-INSTALLED PRODUCTS
Site Access: Provide access 1o Project site for Owner's construction forces.

Coordination: Coordinate construction and operations of the Work with work performed by
Owner's construction forces.

1. Construction Schedule: Inform Owner of Contractor's preferred construction schedule
for Owner's portion of the Work. Adjust construction schedule based on a mutually
agreeable fimetable. Noftify Owner if changes to schedule are required due to
differences in actual construction progress.

2. Preinstallation Conferences: Include Owner's construction forces at preinstallation
conferences covering portions of the Work that are fo receive Owner's work. Attend
preinstallation conferences conducted by Owner's construction forces if portions of the
Work depend on Owner's construction.

PROGRESS CLEANING

General: Clean Project site and work areas daily, including common areas. Coordinate
progress cleaning for joint-use areas where more than one installer has worked. Enforce
requirements strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and
debris.
2. Do not hold materials more than 7 days during normal weather or 3 days if the

temperature is expected to rise above 80 deg F (27 deg C).
3. Containerize hazardous and unsanitary waste materials separately from other waste.,
Mark containers appropriately and dispose of legally, according to regulations.
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3.7

B.

C.

Site: Maintain Project site free of waste materials and debris.

Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the
entire work areq, as appropriate.

Installed Work: Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning materials
specifically recommended. If specific cleaning materials are not recommended, use
cleaning materials that are not hazardous to health or property and that will not damage
exposed surfaces.

Concedled Spaces: Remove delbris from concealed spaces before enclosing the space.

Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from
damage and deterioration at fime of Substantial Completion.

Cutting and Patching: Clean areas and spaces where cutting and patching are performed.
Completely remove paint, mortar, oils, putty, and similar materials.

1. Thoroughly clean piping, conduit, and similar features before applying paint or other
finishing materials. Restore damaged pipe covering to its original condition.

Waste Disposal: Burying or buming waste materials on-site will not be permitted. Washing
waste materials down sewers or into waterways will not be permitted.

During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection
from damage or deterioration at Substantial Completion.

Clean and provide maintenance on completed construction as frequently as necessary
through the remainder of the construction period. Adjust and lubricate operable components
to ensure operability without damaging effects.

Limiting Exposures: Supervise construction operations to assure that no part of the construction,
completed or in progress, is subject to harmful, dangerous, damaging, or otherwise
deleterious exposure during the construction period.

STARTING AND ADJUSTING

Start equipment and operating components to confirm proper operation.  Remove
malfunctioning units, replace with new units, and retest.

Adjust operating components for proper operation without binding. Adjust equipment for
proper operation.

Test each piece of equipment to verify proper operation. Test and adjust controls and
safeties. Replace damaged and malfunctioning controls and equipment.
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D.

3.8

3.9

Manufacturer's Field Service: If a factory-authorized service representative is required to
inspect field-assembled components and equipment installation, comply with qualification
requirements in Division 1 Section "Quality Requirements."

PROTECTION OF INSTALLED CONSTRUCTION

Provide final protection and maintain conditions that ensure installed Work is without damage
or deterioration at time of Substantial Completion.

Comply with manufacturer's written instructions for temperature and relative humidity.

CORRECTION OF THE WORK

Repair or remove and replace defective construction. Restore damaged substrates and
finishes. Comply with requirements in Division 1 Section "Cutting and Patching."

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching
up with matching materials, and properly adjusting operating equipment.

Restore permanent facilities used during construction to their specified condition.

Remove and replace damaged surfaces that are exposed to view if surfaces cannot be
repaired without visible evidence of repair.

Repair components that do not operate properly. Remove and replace operating
components that cannot be repaired.

Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 01700
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SECTION 01731 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes procedural requirements for cutting and patching.

1.3 DEFINITIONS
A Cutting: Removal of existing construction necessary to permit installation or performance of
other Work.
B. Patching: Fitting and repair work required to restore surfaces to original conditions after

installation of other Work.

1.4 SUBMITTALS

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days
before the time cutting and patching will be performed, requesting approval 1o proceed.
Include the following information:

1.

2.

Extent: Describe cutting and patching, show how they will be performed, and indicate
why they cannot be avoided.

Changes to Existing Construction: Describe anticipated results.  Include changes to
structural elements and operating components as well as changes in building's
appearance and other significant visual elements.

Products; List products to be used and firms or entities that will perform the Work.

Dates: Indicate when cutting and patching will be performed.

Utilities: List utilities that cutting and patching procedures will disturo or affect. List utilities
that will be relocated and those that will be temporarily out of sernvice. Indicate how
long service will be disrupted.

Structural Elements:  Where cutting and patching involve adding reinforcement to
structural elements, submit details and engineering calculations showing integratfion of
reinforcement with original structure.

Architect's Approval: Obtain approval of cutting and patching proposal before cutting
and patching. Approval does not waive right to later require removal and replacement
of unsatisfactory work.
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1.5 QUALITY ASSURANCE

A. Structural Elements: Do not cut and patch structural elements in a manner that could change
their load-carrying capacity or load-deflection ratio.

B. Operational Elements: Do not cut and patch the following operating elements and related
components in a manner that results in reducing their capacity to perform as intended or that
results in increased maintenance or decreased operational life or safety.

Primary operational systerms and equipment,
Air or smoke barriers.

Fire-protection systems.

Control systems.

Communication systems.

Electrical wiring systems.

IECUECRCINS

C. Miscellaneous Elements: Do not cut and patch the following elements or related components
in a manner that could change their load-carnying capacity, that results in reducing their
capacity to perform as intended, or that results in increased maintenance or decreased
operational life or safety.

Water, moisture, or vapor barriers.

Membranes and flashings.

Exterior curtain-wall construction.

Equipment supports.

Piping, ductwork, vessels, and equipment.

Noise- and vibration-control elements and systems.

ISECUECRNS

D. Visual Requirements: Do not cut and patch construction in a manner that results in visual
evidence of cutting and patching. Do not cut and patch construction exposed on the exterior
or in occupied spaces in a manner that would, in Architect's opinion, reduce the building's
aesthetic qualities. Remove and replace consfruction that has been cut and paftched in a
visually unsatisfactory manner.

1. If possible, retain original Installer or fabricator to cut and patch exposed Work listed
below. If it is impossible 10 engage original Installer or fabricator, engage another
recognized, experienced, and speciadlized firm.

Processed concrete finishes.
Stonework and stone masonry.
Ornamental metal.
Matched-veneer woodwork.
Preformed metal panels.
Roofing.

Firestopping.

Window wall system.

Stucco and ornamental plaster.
Terrazzo.

Finished wood flooring.
Fluid-applied flooring.
Aggregate wall coating.

Wall covering.

Swimming pool finishes.

0D 3~ AT T53Q@"00000Q
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1.6

P. HVAC enclosures, cabinets, or covers.

Cutting and Patching Conference: Before proceeding, meet at Project site with parties
involved in cutting and patching, including mechanical and electrical trades. Review areas of
potential interference and conflict, Coordinate procedures and resolve potential conflicts
before proceeding.

WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during cuffing and patching operations, by methods and with materials so as not to
void existing warranties.

PART 2 - PRODUCTS

2.1

A.

MATERIALS
General: Comply with requirements specified in other Sections of these Specifications.

Existing Materials: Use materials identical 1o existing materials. For exposed surfaces, use
materials that visually match existing adjacent surfaces to the fullest extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when
installed, will match the visual and functional performance of existing materials.

PART 3 - EXECUTION

3.1

A

3.2

EXAMINATION

Examine surfaces to be cut and patched and conditions under which cutting and patching
are to be performed.

1. Compatibility:  Before patching, verify compatibility with and suitability of substrates,
including compatibility with existing finishes or primers.

2. Proceed with installation only aofter unsafe or unsatisfactory conditions have been
corrected.
PREPARATION

Temporary Support: Provide temporary support of Work to be cut.

Protection: Protect existing construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of Project that might be
exposed during cutting and patching operations.

Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage
to adjoining areas.
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3.3

D.

Existing Services: Where existing services are required to be removed, relocated, or
abandoned, bypass such services before cutting to avoid interruption of services to occupied
areas.

PERFORMANCE

General: Employ skilled workers to perform cutting and patching. Proceed with cutting and
patching at the earliest feasible time, and complete without delay.

1. Cut existing construction to provide for installation of other components or performance
of other construction, and subsequently patch as required 1o restore surfaces to their
original condition.

Cutting: Cut existing construction by sawing, driling, breaking, chipping. grinding, and similar
operations, including excavation, using methods least likely 10 damage elements retained or
adjoining construction. If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.

1. In general, use hand or small power tools designed for sawing and grinding, not
hammering and chopping. Cut holes and slots as small as possible, neatly to size
required, and with minimum disturbance of adjacent surfaces. Temporarily cover
openings when not in use.

2. Existing Finished Surfaces: Cut or drill from the exposed or finished side into concealed
surfaces.

3. Concrete / Masonry:  Cut using a cutting machine, such as an abrasive saw or a
diamond-core drill.

4, Excavating and Backfiling: Comply with requirements in applicable Division 2 Sections
where required by cutting and patching operations.

5, Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be

removed. Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent
enfrance of moisture or other foreign matter after cutting.
6. Proceed with patching after construction operations requiring cutting are complete.

Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other Work. Patch with durable seams that are as invisible as
possible. Provide materials and comply with installation requirements specified in other
Sections of these Specifications.

1. Inspection: Where feasible, test and inspect patched areas after completion to
demonstrate integrity of installation.
2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish

restoration into retained adjoining construction in a manner that will eliminate evidence
of patching and refinishing.

END OF SECTION 01731
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SECTION 01732 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Demolition and removal of selected portions of building or structure.

2. Demolition and removal of selected site elements.

3. Salvage of existing items to e reused or recycled.

Related Sections include the following:

1. Division 1 Section "Summary" for use of premises and Owner-occupancy requirements.,

2. Division 1 Section "Temporary Facilities and Controls" for temporary construction and
environmental-protection measures for selective demalition operations.

3. Division 1 Section "Cutting and Patching" for cutting and patching procedures.

4, Division 2 Section "Site Clearing" for site clearing and removal of above- and below-

grade improvements.

DEFINITIONS

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

Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and
reinstall them where indicated.

Existing fo Remain: Existing items of construction that are not to be removed and that are not
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

MATERIALS OWNERSHIP

Historic items, relics, and similar objects including, but not limited to, cormerstones and their
contents, commemorative plagues and tablets, antiques, and other items of interest or value
to Owner that may be encountered during selective demoalition remain Owner's property.
Carefully remove and salvage each item or object in a manner to prevent damage and
deliver promptly to Owner.

1. Coordinate with  Owner's representative, who will establish special procedures for
removal and salvage.
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1.5

1.6

A

B.

SUBMITTALS
Qualification Data: For demolition firm and refrigerant recovery technician.
Schedule of Selective Demoilition Activities: Indicate the following:

1. Detailed sequence of selective demoalition and removal work, with staring and ending

dates for each activity. Ensure Owner's building manager's and other tenants' on-site

operations are uninterrupted.

Interruption of utility services. Indicate how long utility services will be interrupted.

Coordination for shutoff, capping, and continuation of utility services.

Use of elevator and stairs.

Locations of proposed dust- and noise-control temporary partitions and means of

egress, including for other tenants affected by selective demoailition operations.

Coordination of Owner's continuing occupancy of portions of existing building and of

Owner's partial occupancy of completed Work.

7. Means of protection for items to remain and items in path of waste removal from
building.

Ok wnd

o

Inventory:  After selective demolition is complete, submit a list of items that have been
removed and salvaged.

Predemoilition Photographs or Videotapes: Show existing conditions of adjoining construction
and site improvements, including finish surfaces, that might be misconstrued as damage
caused by selective demolition operations. Comply with Division 1 Section "Photographic
Documentation." Submit before Work begins.

Landfill Records: Indicate receipt and acceptance of hazardous wastes by a landfill facility
licensed to accept hazardous wastes.

1. Comply with submittal requirements in  Division 1 Section "Construction Waste
Management."
QUALITY ASSURANCE

Demolition Firm Qualifications: An experienced firm that has specialized in demolition work
similar in material and extent to that indicated for this Project.

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

Regulatory Reqguirements:  Comply with governing EPA nofification regulations before
beginning selective demoalition. Comply with hauling and disposal regulations of authorities
having jurisdiction.

Standards: Comply with ANSI A10.6 and NFPA 241,

Predemoailition Conference: Conduct conference at Project site 1o comply with requirements in
Division 1 Section "Project Management and Coordination." Review methods and procedures
related to selective demolition including, but not limited to, the following:

1. Inspect and discuss condition of construction to be selectively demolished.
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1.7

1.8

2. Review structural load limitations of existing structure.

3. Review and finalize selective demolition schedule and verify availability of materials,
demolition personnel, equipment, and facilities needed to make progress and avoid
delays.

4, Review requirements of work performed by other frades that rely on substrates exposed
by selective demoalition operations.
5. Review areas where existing construction is 1o remain and requires protection.

PROJECT CONDITIONS

Owner will occupy portions of building immediately adjacent 1o selective demolition area.
Conduct selective demoailition so Owner's operations will not be disrupted.

1. Comply with requirements specified in Division 1 Section "Summary."

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

Notify Architect of discrepancies between existing conditions and Drawings before proceeding
with selective demoailition.

Hazardous Materials: It is not expected that hazardous materials will be encountered in the
Work.

1. Hazardous materials will be removed by Owner before start of the Work.

2. If materials suspected of containing hazardous materials are encountered, do not
disturb; immediately notify Architect and Owner. Owner will remove hazardous materials
under a separate contract,

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

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

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

WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during selective demolition, by methods and with materials so as not to void
existing warranties.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

3.2

EXAMINATION
Verify that utilities have been disconnected and capped.

Survey existing conditions and correlate with requirements indicated to determine extent of
selective demolition required.

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

When unanticipated mechanical, electrical, or structural elements that conflict with intended
function or design are encountfered, investigate and measure the nature and extent of
conflict. Promptly submit a written report to Architect.

Survey of Existing Conditions: Record existing conditions by use of measured drawings,
preconstruction photographs, preconstruction videotapes and or templates.

1. Comply with requirements specified in Division 1 Section "Photographic Documentation.”

2, Before selective demolition or removal of existing building elements that will be
reproduced or duplicated in final Work, make permanent record of measurements,
materials, and construction details required 1o make exact reproduction.

Perform surveys as the Work progresses to detect hazards resulting from selective demoailition
activities.
UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

Existing Services/Systems: Maintain services/systems indicated to remain and protect them
against damage during selective demolition operations.

1. Comply with requirements for existing services/systems interruptions specified in Division 1
Section "Summary."

Service/System Requirements: Locate, identify, disconnect, and seal or cap off indicated utility
services and mechanical/electrical systems serving areas to be selectively demolished.

1. Building manager will arrange to shut off indicated services/systems when requested by
Contractor.

2, Arrange to shut off indicated utilities with utility companies.

3. If services/systems are required to be removed, relocated, or abandoned, before

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

4, Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and
seal remaining portion of pipe or conduit after bypassing.
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3.3

3.4

Q. Where entire wall is 1o be removed, existing services/systems may be removed
with removal of the wall.

PREPARATION
Site Access and Temporary Controls: Conduct selective demolition and debris-removal
operations to ensure minimum interference with roads, streets, walks, walkways, and other

adjacent occupied and used facilities.

1. Comply with requirements for access and protection specified in Division T Section
"Temporary Facilities and Controls."

Temporary Facilities: Provide temporary barricades and other protection required 1o prevent
injury to people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demoailition area
and to and from occupied portions of building.
2. Provide temporary weather protection, during interval between selective demolition of

existing construction on exterior surfaces and new construction, 1o prevent water
leakage and damage to structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are fo remain or that are
exposed during selective demolition operations.

4, Cover and protect fumiture, furnishings, and equipment that have not been removed.

5. Comply with requirements for temporary enclosures, dust control, heating, and cooling

specified in Division 1 Section "Temporary Facilities and Controls."

Temporary Shoring:  Provide and maintain shoring, bracing, and structural supports as required
to preserve stability and prevent movement, settlement, or collapse of construction and
finishes to remain, and 1o prevent unexpected or uncontrolled movement or collapse of
construction being demolished.

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

SELECTIVE DEMOLITION, GENERAL

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

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

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

3. Cut or drill from the exposed or finished side info conceadled surfaces to avoid marring
existing finished surfaces.
4, Do not use cufting torches until work area is cleared of flammable materials. At

conceadled spaces, such as duct and pipe interiors, verify condition and contents of
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hidden space before starting flome-cutting operations.  Maintain fire watch and

portable fire-suppression devices during flame-cutting operations.

Maintain adequate ventilation when using cutting torches.

Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and

promptly dispose of off-site,

7. Remove structural framing members and lower to ground by method suitable to avoid
free fall and to prevent ground impact or dust generation.

8. Locate selective demolition equipment and remove debris and materials so as not to
impose excessive loads on supporting walls, floors, or framing.

9. Dispose of demolished items and materials promptly. Comply with requirements in
Division 1 Section "Construction Waste Management.”

oo

B. Removed and Salvaged ltems:

Clean salvaged items.

Pack or crate items after cleaning. Identify contents of containers.
Store items in a secure area until delivery to Owner.

Transport items to Owner's storage area designated by Owner.
Protect items from damage during transport and storage.

U N

C. Removed and Reinstalled [tems:

1. Clean and repair items to functional condition adequate for intended reuse. Paint

equipment to match new equipment.

Pack or crate items after cleaning and repairing. Identify contents of containers.

Protect items fromm damage during fransport and storage.

4, Reinstall items in locations indicated. Comply with installation requirements for new
materials and equipment. Provide connections, supports, and miscellaneous materials
necessary to make item functional for use indicated.

LN

D. Existing tems to Remain: Protect consfruction indicated to remain against damage and
soiling during selective demolition. When permitted by Architect, items may be removed to a
suitable, protected storage location during selective demolition and cleaned and reinstalled
in their original locations affer selective demoalition operations are complete.

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
A. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to
remain and at regular intervals, using power-driven saw, then remove concrete between saw

cuts.

B. Masonry: Demolish in small sections. Cut masonry atf junctures with construction to remain,
using power-driven saw, then remove masonry between saw cuts.

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

D. Resilient Floor Coverings: Remove floor coverings and adhesive according to
recommmendations in RFCI-WP and its Addendum.

1. Remove residual adhesive and prepare substrate for new floor coverings by one of the
methods recommended by RFCI.
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E. Roofing: Remove no more existing roofing than required for installation of curbs and new
rooftop equipment. Ensure existing building interior remains watertight and weathertight.

F. Air-Conditioning Equipment:  Remove equipment without releasing refrigerants. Refer to
Mechanical plans and specifications.
3.6 DISPOSAL OF DEMOLISHED MATERIALS
A. General: Except for items or materials indicated fo be recycled, reused, salvaged, reinstalled,

or otherwise indicated to remain Owner's property, remove demolished materials from Project
site and legally dispose of them in an EPA-approved landfill.

1. Do not allow demolished materials t1o accumulate on-site.

2. Remove and transport debris in @ manner that will prevent spillage on adjacent surfaces
and arecs.

3. Remove debris from elevated portions of building by chute, hoist, or other device that

will convey debris 10 grade level in a controlled descent.
B. Burning: Do not burn demolished materials.
C. Disposal: Transport demolished materials off Owner's property and legally dispose of them.
3.7 CLEANING
A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective

demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.

END OF SECTION 01732
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SECTION 01770 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout,
including, but not limited to, the following:

Inspection procedures.

Project Record Documents.

Operation and maintenance manuals.
Warranties.

Instruction of Owner's personnel.

Final cleaning.

SIS

1.3 SUBSTANTIAL COMPLETION

A. Preliminary Procedures: Before requesting inspection for determining date of Substantial
Completion, complete the following. List items below that are incomplete in request.

1. Prepare a list of items to be completed and corrected (punch list), the value of items on
the list, and reasons why the Work is not complete.

2. Advise Owner of pending insurance changeover requirements.

3. Submit specific warranties, workmanship bonds, maintenance service agreements, final

certifications, and similar documents.

4, Obtain and submit releases permitting Owner unrestricted use of the Work and access
to services and utilities. Include occupancy permits, operating certificates, and similar
releases.

5. Prepare and sulbmit Project Record Documents, operation and maintenance manuals,
Final Completion construction photographs, damage or settlement surveys, property
surveys, and similar final record information.

6. Deliver tools, spare parts, extra materials, and similar items to location designated by
Owner. Label with manufacturer's name and model number where applicable.
7. Make final changeover of permanent locks and deliver keys 1o Owner. Advise Owner's

personnel of changeover in security provisions.

8. Complete startup testing of systems.

. Submit test/adjust/balance records.

10. Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

11.  Advise Owner of changeover in heat and other utilities.

12.  Submit changeover information related to Owner's occupancy, use, operatfion, and
maintenance.
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1.4

1.5

13. Complete final cleaning requirements, including touchup painting.
14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual
defects.

Inspection: Submit a written request for inspection for Substantial Completion. On receipt of
request, Architect will either proceed with inspection or notify Confractor of unfulfiled
requirements. Architect will prepare the Certificate of Substantial Completion after inspection
or will notify Contractor of items, either on Contfractor's list or additional items identified by
Architect, that must be completed or corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final Completion.

FINAL COMPLETION

Preliminary Procedures: Before requesting final inspection for determining date of Final
Completion, complete the following:

1. Submit a final Application for Payment according to Division 1 Section "Payment
Procedures."

2. Submit certified copy of Architect's Substantial Completion inspection list of items to be
completed or corrected (punch list), endorsed and dated by Architect. The certified
copy of the list shall state that each item has been completed or otherwise resolved for
acceptance.

3. Submit evidence of final, continuing insurance coverage complying with insurance

requirements.

Submit pest-control final inspection report and warranty.

Instruct Owner's personnel in operation, adjustment, and maintenance of products,

equipment, and systems.

S

Inspection: Submit a wrtten request for final inspection for acceptance. On receipt of
request, Architect will either proceed with inspection or notify Confractor of unfulfiled
requirements. Architect will prepare a final Certificate for Payment after inspection or will notify
Contractor of construction that must be completed or corrected before cetificate will be
issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

LIST OF INCOMPLETE ITEMS (PUNCH LIST)

Preparation: Submit three copies of list. Include name and identification of each space and

area affected by construction operations for incomplete items and items needing correction
including, if necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Organize list of spaces in sequential order, starting with exterior areas first and
proceeding from lowest floor to highest floor.

2. Organize items applying to each space by major element, including categories for
ceiling, individual walls, floors, equipment, and building systems.

3. Include the following information at the top of each page:
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1.6

Project name.

Date.

Name of Architect
Name of Contractor.
Page number.

Q0600

PROJECT RECORD DOCUMENTS

General: Do not use Project Record Documents for construction purposes. Protect Project
Record Documents from deterioration and loss. Provide access to Project Record Documents
for Architect's reference during normal working hours.

Record Drawings: Maintain and submit one set of blue- or black-line white prints of Contract
Drawings and Shop Drawings.

1. Mark Record Prints to show the actual installation where installation varies from that
shown originally. Require individual or entity who obtained record data, whether
individual or entity is Installer, subcontractor, or similar entity, to prepare the marked-up
Record Prints.

a. Give particular attention to information on concealed elements that cannot be
readily identified and recorded later.
b. Accurately record information in an understandable drawing technique.

C. Record data as soon as possible after obtaining it. Record and check the
markup before enclosing concealed installations.
d. Mark Contract Drawings or Shop Drawings, whichever is most capable of showing

actual physical conditions, completely and accurately. Where Shop Drawings
are marked, show cross-reference on Contract Drawings.

2. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at the same location.

3. Mark important additional information that was either shown schematically or omitted
from original Drawings.

4, Note Construction Change Directive numbers, Change Order numbers, alternate

numbers, and similar identification where applicable.

5. Identify and date each Record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location. Organize info manageable sefs; bind each set with
durable paper cover sheets. Include identification on cover sheets.

Record Specifications:  Submit one copy of Project's Specifications, including addenda and
contract modifications. Mark copy to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.

3. Note related Change Orders, Record Drawings where applicable.

Record Product Data: Submit one copy of each Product Data submittal. Mark one set to
indicate the actual product installation where installation varies substantially from that
indicated in Product Data.
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1.7

1.8

1. Give particular aftention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and changes in
manufacturer's written instructions for installation.

3. Note related Change Orders, Record Drawings where applicable.

Miscellaneous Record Submittals:  Assemble miscellaneous records required by other
Specification Sections for miscellaneous record keeping and submittal in connection with
actual performance of the Work. Bind or file miscellaneous records and identify each, ready
for continued use and reference.

OPERATION AND MAINTENANCE MANUALS

Assemble a complete set of operation and maintenance data indicating the operation and
maintenance of each system, subsystem, and piece of equipment not part of a system.
Include operation and maintenance data required in individual Specification Sections and as
follows:

1. Operation Data:

Q. Emergency instructions and procedures.
b. System, subsystem, and equipment descriptions, including operating standards.

C. Operating procedures, including startup, shutdown, seasonal, and weekend
operations.
d. Description of controls and sequence of operations.

e. Piping diagrams.
2. Maintenance Data:

Manufacturer's information, including list of spare parts.

Name, address, and telephone number of Installer or supplier.

Maintenance procedures.

Maintenance and service schedules for preventive and routine maintenance.
Maintenance record forms.

Sources of spare parts and maintenance materials.

Copies of maintenance service agreements.

Copies of warranties and bonds.

SQ 000U

Organize operation and maintenance manuals into suitable sets of manageable size. Bind
and index data in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary
to accommodate contents, with pocket inside the covers to receive folded oversized sheets.
Identify each binder on front and spine with the printed fitle "OPERATION AND MAINTENANCE
MANUAL," Project name, and subject matter of contents.

WARRANTIES

Submittal Time: Submit written warranties on request of Architect for designated portions of the
Work where commencement of warranties other than date of Substantial Completion is
indicated.
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B.

Partial Occupancy: Submit properly executed warranties within 15 days of completion of
designated portions of the Work that are completed and occupied or used by Owner during
construction period by separate agreement with Contractor.

Organize warranty documents intfo an orderly sequence based on the table of contents of the
Project Manual.

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders,
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-
inch (115-by-280-mm) paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.
Mark tab to identify the product or installation. Provide a typed description of the
product or installation, including the name of the product and the name, address, and
telephone number of Installer.

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES,"
Project name, and name of Contractor.

Provide additional copies of each warranty to include in operation and maintenance
manuals.

PART 2 - PRODUCTS

2.1

A

MATERIALS

Cleaning Agents: Use cleaning materials and agents recommmended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1

A

DEMONSTRATION AND TRAINING

Instruction: Instruct Owner's personnel to adjust, operate, and maintain systems, subsystems,
and equipment not part of a system.,

1. Provide instructors experienced in operation and maintenance procedures.

2. Provide instruction at mutually agreed-on times. For equipment that requires seasonal
operation, provide similar instruction at the start of each season.

3. Schedule training with Owner with atf least seven days' advance notice.

4, Coordinate instructors, including providing notification of dates, times, length of
instruction, and course content.

Program Structure: Develop an instruction program that includes individual fraining modules
for each system and equipment not part of a system, as required by individual Specification
Sections. For each training module, develop a learning objective and teaching outline.
Include instruction for the following:

1. System design and operational philosophy.
2. Review of documentation.
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Operations.
Adjustments.
Troubleshooting.
Maintenance.
Repair.

3.2 FINAL CLEANING

A. General: Provide final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and anfipollution

regulations.

B. Cleaning:

Employ experienced workers or professional cleaners for final cleaning. Clean

each surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for
certification of Substantial Completion for entire Project or for a portion of Project:

a.

Clean Project site, yard, and grounds, in areas disturbed by construction activities,
including landscape development areas, of rubbish, waste material, litter, and
other foreign substances.

Sweep paved areas broom clean. Remove petrochemical spills, stains, and
other foreign deposits.

Rake grounds that are neither planted nor paved to a smooth, even-textured
surface.

Remove tools, construction equipment, machinery, and surplus material from
Project site.

Remove snow and ice to provide safe access to building.

Clean exposed exterior and interior hard-surfaced finishes to a dif-free condition,
free of stains, films, and similar foreign substances. Avoid disturbing natural
weathering of exterior surfaces. Restore reflective surfaces to their original
condition.

Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, frenches, equipment vaults, manholes, attics, and similar
spaces.

Sweep concrete floors broom clean in unoccupied spaces.

Vacuum carpet and similar soft surfaces, removing debris and excess nap;
shampoo if visible soil or stains remain.

Clean transparent materials, including mirrors and glass in doors and windows.
Remove glazing compounds and other noficeable, vision-obscuring materials.
Replace chipped or broken glass and other damaged transparent materials.
Polish mirrors and glass, taking care not to scratch surfaces.

Remove labels that are not permanent.

Touch up and otherwise repair and restore marred, exposed finishes and surfaces.
Replace finishes and surfaces that cannot be satisfactorily repaired or restored or
that already show evidence of repair or restoration.

1) Do not paint over "UL" and similar labels, including mechanical and
electrical nameplates.
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m.

S.

Wipe surfaces of mechanical and electrical equipment, and similar equipment.
Remove excess lubrication, paint and morar droppings, and other foreign
substances.

Replace parts subject o unusual operating conditions.

Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, reqisters, and grills.

Clean ducts, blowers, and cails if units were operated without filters during
construction.

Clean light fixtures, lamps, globes, and reflectors 1o function with full efficiency.
Replace bumed-out bulbs, and those noticeably dimmed by hours of use, and
defective and noisy starters in fluorescent and mercury vapor fixtures 1o comply
with requirements for new fixtures.

Leave Project clean and ready for occupancy.

C. Pest Control: Engage an experienced, licensed exterminator to make a final inspection and
rid Project of rodents, insects, and other pests. Prepare a report.

D. Comply with safety standards for cleaning. Do not bum waste materials. Do not bury debris or
excess materials on Owner's property. Do not discharge volatile, harmful, or dangerous
materials into drainage systems. Remove waste materials from Project site and dispose of

lawfully.

END OF SECTION 01770
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SECTION 01781 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for Project Record
Documents, including the following:

1. Record Drawings.

2. Record Specifications.

3. Record Product Data.
1.3 SUBMITTALS

A Record Drawings: Comply with the following:

1. Number of Copies: Submit one set of marked-up Record Prints.
2. Number of Copies: Submit copies of Record Drawings as follows:
B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and

confract modifications.

PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints: Maintain one set of blue- or black-line white prints of the Contract Drawings and
Shop Drawings.

1. Preparation: Mark Record Prints 1o show the actual installation where installation varies
from that shown originally. Require individual or entity who obtained record data,
whether individual or entity is Installer, subcontractor, or similar entity, to prepare the
marked-up Record Prints.

a. Give particular attention to information on concealed elements that would be
difficult to identify or measure and record Iater,

b. Accurately record information in an understandable drawing technique.

C. Record data as soon as possible after obtaining it. Record and check the
markup before enclosing concealed installations.
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2. Content: Types of items requiring marking include, but are not limited fo, the following:

a. Dimensional changes to Drawings.

b. Revisions to details shown on Drawings.

c. Depths of foundations below first floor.

d. Locations and depths of underground ufilities.

e. Revisions to routing of piping and conduits.

f. Revisions to electrical circuitry.

a. Actual equipment locations.

h. Duct size and routing.

i. Locations of concealed intemal utilities.

j. Changes made by Change Order or Construction Change Directive.
K. Changes made following Architect's written orders.

l Details not on the original Contfract Drawings.

m.  Field records for variable and concealed conditions.

n. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing
actual physical conditions, completely and accurately. If Shop Drawings are marked,
show cross-reference on the Contract Drawings.

4, Mark record sets with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at the same location.

5. Mark important additional information that was either shown schematically or omitted
from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

2.2 RECORD SPECIFICATIONS

A. Preparation: Mark Specifications to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications.

1.

Give particular aftention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.

3. Record the name of the manufacturer, supplier, Installer, and other information
necessary to provide a record of selections made.

4, For each principal product, indicate whether Record Product Data has been submitted
in operation and maintenance manuals instead of submitted as Record Product Data.

5. Note related Change Orders, Record Drawings, where applicable.

2.3 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous
record keeping and submittal in connection with actual performance of the Work. Bind or file
miscellaneous records and identify each, ready for contfinued use and reference.
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PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording: Maintain one copy of each submittal during the construction period for Project
Record Document purposes. Post changes and modifications to Project Record Documents
as they occur; do not wait until the end of Project.

B. Maintenance of Record Documents and Samples: Store Record Documents and Samples in
the field office apart from the Contract Documents used for construction. Do not use Project
Record Documents for construction purposes. Maintain Record Documents in good order and
in a clean, dry, legible condition, protected from deterioration and loss. Provide access to
Project Record Documents for Architect's reference during normal working hours.

END OF SECTION 01781
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SECTION 01782 - OPERATION AND MAINTENANCE DATA
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A. This Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

1. Operation and maintenance documentation directory.
2, Emergency manuals.
3. Operation manuals for systems, subsystems, and equipment.
4, Maintenance manuals for the care and maintenance of products, materials, and
finishes, systems and equipment.
1.3 DEFINITIONS

A. System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

B. Subsystem: A portion of a system with characteristics similar to a system.

1.4 SUBMITTALS

A. Final Submittal:  Submit 4 copies of each manual in final form at least days before final
inspection. Architect will return copy with comments within 15 days after final inspection.

1.5 COORDINATION

A. Where operation and maintenance documentation includes information on installations by
more than one factory-authorized service representative, assemble and coordinate
information furnished by representatives and prepare manuals.

PART 2 - PRODUCTS

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A Organization: Include a section in the directory for each of the following:
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1. List of documents.
2. List of systems.
3. List of equipment,
4, Table of contents.
B. List of Systems and Subsystems: List systems alphabetically. Include references to operation

and maintenance manuals that contain information about each system.

C. List of Equipment: List equipment for each system, organized alphabetically by system. For
pieces of equipment not part of system, list alphabetically in separate list.

D. Tables of Contents: Include a table of contents for each emergency, operation, and
maintenance manual.

E. Identification: In the documentation directory and in each operation and maintenance
manual, identify each system, subsystem, and piece of equipment with the same designation
used in the Contfract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

2.2 MANUALS, GENERAL

A. Organization: Unless otherwise indicated, organize each manual into a separate section for
each system and subsystem, and a separate section for each piece of equipment not part of
a system. Each manual shall contain the following materials, in the order listed:

1. Title page.
2. Table of contents.
3. Manual contents.

B. Title Page: Enclose fitle page in transparent plastic sleeve. Include the following information:

Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name, address, and telephone number of Contractor.

Name and address of Architect,

Cross-reference to related systems in other operation and maintenance manuals.

NOOR®ND =

C. Table of Contents: List each product included in manual, identified by product name,
indexed to the content of the volume, and cross-referenced 1o Specification Section number
in Project Manual.

1. If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in each
volume of the set,

D. Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by

system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of one system info a single binder.
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2.3

1.

Binders: Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to
accommodate contents, sized to hold 8-1/2-by-11-inch (115-by-280-mm) paper; with
clear plastic sleeve on spine to hold label describing contents and with pockets inside
covers to hold folded oversize sheets.

a. If two or more binders are necessary to accommodate data of a system,
organize data in each binder into groupings by subsystern and related
components. Cross-reference other binders if necessary to provide essential
information for proper operation or maintenance of equipment or system.

b. ldentify each binder on front and spine, with printed title "OPERATION AND
MAINTENANCE MANUAL," Project title or name, and subject matter of contents.
Indicate volume number for multiple-volume sets.

Dividers: Heavy-paper dividers with plastic-covered tabs for each section. Mark each
tfab to indicate contents. Include typed list of products and major components of
equipment included in the section on each divider, cross-referenced to Specification
Section number and ftitle of Project Manual.

Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose diagnostic
software diskettes for computerized electronic equipment,

Supplementary Text: Prepared on 8-1/2-by-11-inch (115-by-280-mm), 20-lo/sq. ft. (75-
Q/sa. m) white bond paper.

Drawings: Aftach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings to same size as text pages and
use as foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in
labeled envelopes and bind envelopes in rear of manual. At appropriate
locations in manual, insert typewritten pages indicating drawing fitles, descriptions
of contents, and drawing locations.

EMERGENCY MANUALS

Content: Organize manual into a separate section for each of the following:

1.
2.
3.

Type of emergency.
Emergency instructions.
Emergency procedures.

Type of Emergency: Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and
component:

XN TN~

Fire.

Flood.

Gas leak.

Water leak.

Power failure.

Water outage.

System, subsystem, or equipment failure.,
Chemical release or spill.
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C. Emergency Instructions: Describe and explain warnings, trouble indications, error messages,
and similar codes and signals.  Include responsibilities of Owner's operating personnel for
nofification of Installer, supplier, and manufacturer to maintain warranties.

D. Emergency Procedures: Include the following, as applicable:

Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside normal operating limits.
Required sequences for electric or electronic systems.

Special operating instructions and procedures.

Ok wnd -

2.4 OPERATION MANUALS

A. Content: In addition fo requirements in this Section, include operation data required in
individual Specification Sections and the following information:

System, subsystem, and equipment descriptions.

Performmance and design criteria if Contractor is delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diograms.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.

00N O AN~

B. Descriptions: Include the following:

Product name and model number.

Manufacturer's name.

Egquipment identification with serial number of each component,
Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

VONO O AN~

C. Operating Procedures: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.

Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

VONO O~
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D. Systems and Equipment Controls: Describe the sequence of operation, and diagram controls

as installed.
E. Piped Systems: Diagram piping as installed, and identify color-coding where required for
identification.
2.5 PRODUCT MAINTENANCE MANUAL

A. Content:  Organize manual into a separate section for each product, material, and finish.
Include source information, product information, maintenance procedures, repair materials
and sources, and warranties and bonds, as described below.

B. Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of Installer or supplier and maintenance service agent, and cross-
reference Specification Section number and title in Project Manual.

C. Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

g~

D. Maintenance Procedures: Include manufacturer's written recommendations and the
following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

Ok wd -~

E. Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

F. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

A. Content: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers' maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance
service contracts, and warranty and bond information, as described below.

B. Source Information: List each system, subsystem, and piece of equipment included in the
manual, identified by product name and arranged to match manual's table of contents. For
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each product, list name, address, and telephone number of Installer or supplier and
maintenance service agent, and cross-reference Specification Section number and title in
Project Manual.

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation
including the following information for each component part or piece of equipment:

1. Standard printed maintenance instructions and bulletins.

2. Drawings, diagrams, and instructions required for maintenance, including disassembly
and component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

4, List of items recommended to be stocked as spare parts.

D. Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

1. Test and inspection instructions.
2. Troubleshooting guide.
3. Precautions against improper maintenance.
4, Disassembly; component removal, repair, and replacement; and reassembly
instructions.
5. Aligning, adjusting, and checking instructions.
6. Demonstration and fraining videotape, if available.
E. Maintenance and Serice Schedules: Include service and lubrication requirements, list of

required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.
2. Maintenance and Service Record: Include manufacturers' forms for recording

maintfenance.
F. Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers' maintenance documentation and
local sources of maintenance materials and related services.

G. Maintenance Service Contfracts: Include copies of maintenance agreements with name and
telephone number of service agent.

H. Warranties and Bonds: Include copies of warranties and bbonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

3.1 MANUAL PREPARATION

A. Operation and Maintenance Documentation Directory: Prepare a separate manual that
provides an organized reference to emergency, operation, and maintenance manudls.

OPERATION AND MAINTENANCE DATA 01782-6



Camp W. G. Williams
Buildings 5080 and 5100
DFCM #07332480

B.

Emergency Manual:  Assemble a complete set of emergency information indicating
procedures for use by emergency personnel and by Owner's operating personnel for types of
emergencies indicated.

Product Maintenance Manual: Assemble a complete set of maintenance data indicating
care and maintenance of each product, material, and finish incorporated into the Work.

Operation and Maintenance Manuals:  Assemble a complete set of operation and
maintenance data indicating operation and maintenance of each system, subsystem, and
piece of equipment not part of a system.

1. Engage a factory-authorized service representative to assemble and prepare
information for each system, subsystem, and piece of equipment not part of a system.
2. Prepare a separate manual for each system and subsystem, in the form of an

instructional manual for use by Owner's operating personnel.

Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include
only sheets pertinent to product or component installed. Mark each sheet to identify each
product or component incorporated into the Work. If data include more than one item in a
tabular format, identify each item using appropriate references from the Contract Documents.
Identify data applicable to the Work and delete references to information not applicable.

1. Prepare supplementary text if manufacturers' standard printed data are not available
and where the information is necessary for proper operation and maintenance of
equipment or systems.

Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence
and flow diagrams. Coordinate these drawings with information contained in Record Drawings
to ensure correct illustration of completed installation.

1. Do not use original Project Record Documents as part of operation and maintenance
manuals.

2. Comply with requirements of newly prepared Record Drawings in Division T Section
"Project Record Documents."

Comply with Division 1 Section "Closeout Procedures" for the schedule for submitting operation
and maintenance documentation.

END OF SECTION 01782
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SECTION 01820 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1

1.2

1.3

A

RELATED DOCUMENTS

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

SUMMARY

This Section includes administrative and procedural requirements for instructing Owner's
personnel, including the following:

1. Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equipment.
3. Demonstration and fraining videotapes.

Related Sections include the following:

1. Division 1 Section "Project Management and Coordination" for requirements for
preinstruction conferences.
2. Divisions 2 through 16 Sections for specific requirements for demonstration and training

for products in those Sections.

SUBMITTALS

Instruction Program: Submit two copies of outline of instructional program for demonstration
and training, including a schedule of proposed dates, times, length of instruction time, and
instructors' names for each training module. Include learning objective and outline for each
fraining module.

1. At completion of training, submit one complete training manual(s) for Owner's use.

Quadlification Data: For instructors.

Attendance Record: For each tfraining module, submit list of participants and length of
instruction time.

Evaluations:  For each participant and for each tfraining module, submit results and
documentation of performance-based test.

Demonstration and Training Videotapes: Submit two copies within seven days of end of each
fraining module.

1. Identification: On each copy, provide an applied label with the following information:

a. Name of Project.
b. Name and address of photographer.
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1.4

1.5

Name of Architect and Owner’s Project Manager.

Name of Contractor.

Date videotape was recorded.

Description of vantage point, indicating location, direction (oy compass point),
and elevation or story of construction.

=0 Qo0

2. Transcript: Prepared on 8-1/2-by-11-inch (215-by-280-mm) paper, punched and bound
in heavy-duty, 3-ring. vinyl-covered binders. Mark appropriate identification on front and
spine of each binder. Include a cover sheet with same label information as the
corresponding videotape. Include name of Project and date of videotape on each

page.

QUALITY ASSURANCE

Facilitator Qualifications: A firm or individual experienced in ftraining or educating
maintenance personnel in a training program similar in content and extent to that indicated
for this Project, and whose work has resulted in training or education with a record of successful
leamning performance.

Instructor  Qualifications: A factory-authorized service representative, complying with
requirements in Division 1 Section "Quality Requirements," experienced in operation and
maintenance procedures and training.

Photographer Qualifications: A professional photographer who is experienced photographing
construction projects.

Preinstruction Conference: Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination." Review methods and procedures
related to demonstration and fraining including, but not limited to, the following:

pa—

Inspect and discuss locations and other facilities required for instruction.

2. Review and finalize instruction schedule and verify availability of educational materials,
instructors' personnel, audiovisual equipment, and facilities needed to avoid delays.
Review required content of instruction.

4, For instruction that must occur outside, review weather and forecasted weather
conditions and procedures to follow if conditions are unfavorable.

o

COORDINATION

Coordinate instruction schedule with Owner's operatfions. Adjust schedule as required 1o
minimize disrupting Owner's operations.

Coordinate instructors, including providing notification of dates, times, length of instruction
fime, and course content.

Coordinate content of fraining modules with content of approved emergency, operation, and
maintenance manuals. Do not submit instruction program until operation and maintenance
data has been reviewed and approved by Architect.
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PART 2 - PRODUCTS

2.1 INSTRUCTION PROGRAM

A. Program Structure: Develop an instruction program that includes individual fraining modules
for each system and equipment not part of a system, as required by individual Specification
Sections, and as follows:

1.

Fire-protection systems, including fire alarm, fire pumps and fire-extinguishing systems.

2. Intrusion detection systems.

3. Heat generation, including boilers, feedwater equipment, pumps, steam distribution
piping and water distribution piping.

4, Refrigeration systems, including chillers, cooling towers, condensers, pumps, and
distribution piping.

5. HVAC systems, including air-handling equipment, air distribution systems, and terminal
equipment and devices.

6. HVAC instrumentation and controls.

7. Electrical service and distribution, including transformers, switchboards, panelboards,
uninterruptible power supplies and motor controls.

8. Lighting equipment and controls.

9. Communication systems, including intfercommmunication, surveillance, clocks and
programming voice and data and television equipment.

B. Training Modules: Develop a leaming objective and teaching outline for each module.

Include a description of specific skills and knowledge that participant is expected to master.
For each module, include instruction for the following:

1.

Basis of System Design, Operational Requirements, and Criteria:  Include the following:

System, subsystem, and equipment descriptions.

Performance and design criteria if Contractor is delegated design responsibility.
Operating standards.

Requlatory requirements.

Equipment function.

Operating characteristics.

Limiting condiitions.

Performance curves.

SQ@ 000U

Documentation: Review the following items in detail:

Emergency manuals.

Operations manuals.

Maintenance manuals.

Project Record Documents.

Identification systems.

Warranties and bonds.

Maintenance service agreements and similar continuing commitments.

@"ea00TQ

Emergencies: Include the following, as applicable:

a. Instructions on meaning of warnings, trouble indications, and error messages.
b. Instructions on stopping.
C. Shutdown instructions for each type of emergency.

DEMONSTRATION AND TRAINING 01820 -3



Camp W. G. Williams
Buildings 5080 and 5100
DFCM #07332480

d. Operating instructions for conditions outside of normal operating limits.
e. Sequences for electric or electronic systems.
f. Special operating instructions and procedures.

4, Operations: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.

Regqulation and control procedures.

Control sequences.

Safety procedures.

Instructions on stopping.

Normal shutdown instructions.

Operating procedures for emergencies.

Operating procedures for system, subsystem, or equipment failure.
Seasonal and weekend operating instructions.
Required sequences for electric or electronic systemes.
Special operating instructions and procedures.

~ART T SQT0Q0T0

3

5. Adjustments: Include the following:

Alignments.

Checking adjustments.

Noise and vibration adjustments.
Economy and efficiency adjustments.

cooo

6. Troubleshooting: Include the following:

a. Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance: Include the following:
Q. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
C. List of cleaning agents and methods of cleaning defrimental to product.
d. Procedures for routine cleaning
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g Instruction on use of special tools.

8. Repairs: Include the following:

a. Diagnosis instructions.
b. Repair instructions.

C. Disassembly; component removal, repair, and replacement; and reassembly
instructions.

d. Instructions for identifying pars and components.

e. Review of spare parts needed for operation and maintenance.
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PART 3 - EXECUTION

3.1

3.2

3.3

A

PREPARATION

Assemble educational materials necessary for instruction, including documentation and
fraining module. Assemble fraining modules infto a combined training manual.

Set up instructional equipment at instruction location.

INSTRUCTION

Facilitator: Engage a qualified facilitator to prepare instruction program and training modules,
to coordinate instructors, and to coordinate between Contractor and Owner for number of
participants, instruction times, and location.

Engage qudlified instructors to instruct Owner's personnel to adjust, operate, and maintain
systems, subsystems, and equipment not part of a system.

1. Architect will furish an instructor 10 describe basis of system design, operational
requirements, criteria, and regulatory requirements.

2. Owner will fumish an instructor to describe Owner's operational philosophy.

3. Owner will furnish Contractor with names and positions of participants.

Scheduling: Provide instruction at mutually agreed on times. For equipment that requires
seasonal operation, provide similar instruction at start of each season.

1. Schedule training with Owner, through Project Manager, with at least fourfeen days'
advance nofice.

Evaluation: At conclusion of each training module, assess and document each participant's
mastery of module by use of a demonstration performance-based test.

Cleanup: Collect used and leftover educational materials and give to Owner. Remove
instructional equipment. Restore systems and equipment fo condition existing before initial
fraining use.

DEMONSTRATION AND TRAINING VIDEOTAPES

General: Engage a qualified commercial photographer to record demonstration and training
videotapes. Record each tfraining module separately. Include classroom instructions and

demonstrations, board diagrams, and other visual aids, but not student practice.

1. At beginning of each training module, record each chart containing learning objective
and lesson outline.

Videotape Format: Provide high-quality VHS color videotape in full-size cassettes.

Recording: Mount camera on tripod before starting recording, unless otherwise necessary to
show area of demonstration and training. Display continuous running fime.
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D. Narration: Describe scenes on videotape by audio narration by microphone while videotape
is recorded. Include description of items being viewed. Describe vantage point, indicating
location, direction (by compass point), and elevation or story of construction.

E. Transcript:  Provide a typewritten transcript of the narration. Display images and running time
captured from videotape opposite the corresponding narration segment,

END OF SECTION 01820
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SECTION 02222

EXCAVATING, BACKFILLING, AND COMPACTING FOR UTILITIES

PART 1 - GENERAL

1.01

A

B.

1.03

WORK INCLUDED

Obtain excavation permits from state and local authorities.

Excavate for utility systems and process piping systems, including manholes, catch basins,
valves, and other appurtenances to the points of connection with the building utility or structure
piping five (5) feet outside of the building or structure.

Locate and protect existing utilities, structures, landscaping, and other existing features.
Dewater excavations as required.

Support excavations as required.

Place and compact bedding. pipe zone, and backfill materials over pipes and appurtenances
to rough grade elevation.

Stockpile and dispose of material
QUALITY ASSURANCE

Provide sail testing during excavation and placement of fill and backfill materials in accordance
with Section 01400.

Perform sail testing during excavation and placement of fill, bedding, initial backfill, and backfil
materials to show compliance with the requirements of the Contract Documents.

REFERENCES
ASTM D422 Particle Size Analysis of Sails.
ASTM D424 Calculating the Plasticity Index.

ASTM D698 Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures,
using 5.5-Ib (2.49-kg) Rammer and 12-in (304.8 mm) Drop.

ASTM D1556 Density of Soil In Place by the Sand-Cone Method.

ASIM D1557  Moisture-Density Relations of Soils and Soil Aggregate Mixtures using 10-pound
rammer and 18-inch drop. (Modified Proctor).
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F. ASTM D1663 Test Method for Compressive Strength of Molded Soil-Cement Cylinders.
G. ASTM D2419  Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
H. ASTM D2487  Classification of Soils for Engineering Purposes.

l. ASTM D2901 Test Method for Cement Content of Freshly-Mixed Soil-Cement.

J. ASTM D2922  Density of Soil and Soil Aggregate In Place by Nuclear Methods (Shallow Depth).

K. ASTM D3017  Test Methods for Moisture Content.

L. ASTM D4253 Test Methods for Maximum Index Density of Soils, using a Vibratory Table.

M. ASTM D4254 Test Methods for Minimum Index Density of Soils and Calculation of Relative
Density.

N. Federal Occupational Safety and Health Administration, Federal Register, Volume 37, No. 243,

Sub-part P, Section 1926-652.
1.05  DEFINITIONS

A Suitable Material: Excavated material from the site or imported material from off-site meeting
the requirements of structural fill or non-structural fill material.

B. Unsuitable Material: Excavated material from the site that does not meet the requirements of
structural fill or non-structural fill. This material shall be removed from the site.

C. Structural Fill: Fill placed on prepared subgrade in areas which will ultimately be subjected to
structural loadings due to footing, floor slabs, pavements, etfc.

D. Non-structural Fill: Fill place on prepared subgrade outside of areas which will ultimately be
subjected to structural loadings due to footing, floor slabs, pavements, etc.

E. Borrow Material: Material imported from off-site but made available af an Owner
owned/designated site. It is anficipated that borrow material will meet the requirements for
structural fill material. If the quantity of acceptable borrow material is not sufficient to complete
the Work, the Contractor shall notify the Engineer in writing.  The notification shall include an
estimated quantity of material required to complete the Work and the Contractor's
Geotechnical Engineer's explanation for non-complying material.

1.06  SUBMITTALS
Submit the following to the Engineer:

A. Certified sieve analysis of the following materials and samples of the materials when requested
by the Engineer:
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C.

D.

1. bedding and initial backfill
2. imported trench fill
3. foundation material (if required)

One optimum moisture-maximum density curve for each type of soil encountered or
incorporated into the Work.

Compaction testing results.

For record purposes only and not for review or approval, submit shop drawings and data
showing the infended plan for dewatering operations. Include locations and capacities of
dewatering wells, well points, pumps, sumps, collection, and discharge lines, standby units,
water disposal methods, monitoring and settlement measuring equipment, and data collection
and dissemination. Submit, together with a copy of the approved UPDES permit, as applicable,
not less than 15 days prior to start of dewatering operations.

PART 2 - PRODUCTS

2.01

2.02

A

FOUNDATION MATERIAL

Foundation material shall be granular well-graded material with a maximum aggregate size of 2
inches and not more than 5 percent passing the 200 sieve.

BEDDING, PIPE ZONE, AND INITIAL BACKFILL MATERIAL

Sanitary Sewer and Storm Drain: Bedding, pipe zone, and initial backfill material shall be clean
free-draining well-graded crushed gravel with a maximum aggregate size of Tinch. Crushed
rock meeting the gradation requirements shown below shall be submitted for approval by the
Engineer.

1-Inch Crushed Gravel

Sieve Size Percent Passing by Weight
1" 100
3/4" 90-100
1/2" 20-55
#4 0-1
#8 0-5

Water, Gas, Electiic, Telephone, or Buried Cables: Bedding, pipe zone, and initial backfil
material shall be clean granular natural sand material, free from organic matter, conforming to
the gradation requirements shown below:

3/8" 100
#4 35-100
#30 20-100
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2.03  FINAL BACKFILL UNDER STRUCTURES, PAVEMENT, AND WALKS

A. Fill and final backfill for utilities under and immediately adjacent to structures, pavement prisms,
and walks shall be structural fill material consisting of clean, well-graded, non-expansive granular
sand and gravel material imported from off-site with a maximum size of 3 inches, no greater
than 35 percent passing the No. 200 sieve, and a liquid limit of no greater than 30 percent. The
material shall be capable of attaining the required densities when compacted.

B. Native material will be acceptable for final backfill under walks, pavement, or structures if it
meets the requirements for structural fill material.

2.04  FINAL BACKEFILL OUTSIDE OF STRUCTURES, PAVEMENT, AND WALKS

A. Fill and final backfill for utilities not under or immediately adjacent to structures, pavement
prisms, and walks, shall be suitable non-structural fill material consisting of excavated material
from the site, free of topsoil, debris, trash, roots, and other organic matter, frozen material, and
stones larger than 3 inches in any dimension. If an adequate quantity of non-structural material
is not available af the site, provide imported fill or borrow material consisting of any cohesive or
granular material free from topsoil, debris, frash, roots, and other organic matter, frozen material,
and stones larger than 3 inches in any dimension. The material shall not contain excessive
moisture and shall readily compact and support construction equipment.

B. Whenever the native excavated material is determined by the Engineer to be unsuitable,
imported acceptable material, meeting the requirements for material within rights-of-way, and
capable of attaining the required densities shall be used.

2.05  PLASTIC MARKING TAPE

Plastic marking tape shall be acid and alkali-resistant polyethylene film, 6 inches wide, with
minimum thickness of 0.004 inch. Tape shall have a minimum strength of 1750 psi lengthwise
and 1500 psi crosswise. The tape shall be manufactured with integral wires, foil backing, or
other means to enable detection by a metal detector when the tape is buried up to 3 feet
deep. The tape shall be of a type specifically manufactured for marking and locating
underground utilities. The metallic core of the tape shall be encased in a protective jacket or
provided with other means to protect it from corrosion. Tape color shall be as specified in the
table below and shall bear a continuous printed inscription describing the specific utility.

Tape Color Utility

Red Electric

Yellow Natural Gas, Oil, Dangerous
Material

Telephone, Telegraph,
Television, Police and Fire
Communications

Orange
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Blue Potable Water System
Green Industrial and Sanitary Sewer
Green & White Compressed Air
PART 3 - EXECUTION
3.01 PROTECTION
A. Protect trees, shrubs, and lawn areas to receive planting, rock outcropping, and other features

remaining as part of final landscaping.

B. Protect bench marks and existing structures, roads, sidewalks, paving, and curbs against
damage from vehicular or foot traffic.

C. Protect excavations and workmen by shoring, bracing, sheet piling, underpinning, or by other
methods, as required to prevent cave-ins or lose dirt from falling into excavations.

D. Shore or otherwise support adjacent structure(s) which may be damaged by excavation work.
This includes service lines, pipe chases, utilities, retaining walls, etc.

E. Notify Engineer of any unexpected subsurface conditions. Discontinue work in the area until
Engineer provides nofification 1o resume work.

3.02  EXISTING UTILITIES

A. The drawings show existing utilities and their locations insofar as they are known. Utility locations
and sizes may vary from those shown. Underground utilities or improvements may exist which
have not been shown on the plans. All reasonable precautions shall be taken to field locate,
preserve, and protect any and all such improvements.

Any improvements damaged by the Contractor which are not indicated by the drawings shall
be repaired by the Contractor, Compensation for such repairs shall be covered by a Field
Change Order and will be negotiated with the Engineer before corrections are made. Any such
improvements damaged by the Contractor which are on the drawings shall be repaired at the
expense of the Contractor.

B. Request various agencies or utility companies concemed to field-mark substructures and utilities
before excavating.

C. Where it is necessary to remove, replace, or relocate such improvements in order to execute
the Work, coordinate with, and obtain approval from the utility company or agency concerned.

D. If the Contfractor damages any existing utility lines that are not shown, or if the locations of

suspected utilities are not known to the Contractor, report immediately to the Engineer and the
Owner of the utilities.
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3.03 TRENCH EXCAVATING

A. Obtain required permits from local or state agencies.

B. In areas requiring reseeding or sodding, strip topsoil to a minimum depth of 12 inches, or as
directed by the Engineer, and stockpile away from trench and other excavated materials for
reuse.

C. Vertically cut existing pavement, sidewalk, curb and gutter, driveways, etfc., along the lines

forming the french in such a manner as not to damage the adjoining pavement. Break up the
portion to be removed, and remove from the site of the work immediately without causing
damage to the pavement outside the limits of the trench.

D. Perform trench excavation to the alignment and grade as shown on the drawings, or as required
by the Engineer.

E. As directed by the Engineer, when unsuitable foundation material is encountered at subgrade,
remove unsuitable material and replace with foundation material. Contact Engineer prior to
excavation of unsuitable material and placement of foundation material to gain authorization to
do so.

F. Place excavated material in a manner that will not endanger the work and will cause the least
possible interference with public travel.

G. Provide for uninterrupted flow of irigation ditches, streams, wastewater, and storm drainage.
Provide free access to all fire hydrants, water valves, meters, and drives.

H. Keep excavation clear of water during the progress of the Work.

l. The Contractor shall backfill, to existing grades, and barricade all trenches within roadways and
parking areas at the close of each day, unless approved by the Engineer. No tfrenches shall be
backfiled except in these areas until pipelines are properly tested.

J. The use of a french digging machine will be permitted except in places where machines may
cause damage to existing structures, in which case, hand methods shall be employed.

K. Place barriers along each excavation, af each end of excavations, along soft shoulder areas
within roadways, and at other locations along the excavation as may be necessary or as
required by the Engineer. Trenches shall be delineated night and day as required by applicable
codes until backfilling is complete.

L. Equipment with tracks which is to bbe used on pavement shall be equipped with suitable pads to
prevent damage to the pavement. The Contractor shall be responsible for damage done to
improved surfaces. Damaged surfaces shall be repaired or replaced by and at the expense of
the Contractor in a manner satisfactory to the Engineer and at no additional cost to the Owner.

M. Trenches, at the top of the inifial backfill, shall be of necessary width for the proper laying of the
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pipe, but in no case shall the trench be less than 12 inches wider than the outside diameter of
the pipe or more than two 2 feet wider than the pipe outside diameter.

N. Trenches shall not be excavated until the pipe 1o be laid therein is on the site and is scheduled
1o be placed. The bottom of the trenches shall be accurately graded to a depth of 6 inches
below the bottom of the pipe 1o allow for placing of granular pipe zone bedding material.

Care shall be taken not to excavate below the depths indicated. Where bell and spigot pipe is
used, the minimum cover depth shall be maintained over the bell as well as under the straight
portion of the pipe. Over-excavation shall be backfilled in 6-inch lifts to the proper grade with
foundation or bedding material, as required by the Engineer, and shall be thoroughly
consolidated and compacted as specified at no additional cost to the Owner.

O. Wasting of Material. Contractor shall remove and dispose of surplus, unsuitable and excess
excavated material. Contractor shall secure waste sites for excess material. No additional
payment shall be made for removal and disposal of material.

3.04 ROCK EXCAVATING
A. Rock shall be defined as follows:

1. Rock excavation shall consist of solid material and obstructions encountered with a
volume in excess of 2 cubic yard. Sidewalks, pavement, and curb and gutter that
cannot be excavated with a track-mounted power excavator (equivalent to Caterpillar
Model No, 215C LC, rated at not less than 115 HP flywheel power and 32,000-pound
drawbar pull, and equipped with a short stick and a 42-inch wide, short tip radius rock
bucket rated at .81 cubic yard (heaped) capacity) without systematic drilling and
blasting shall be excluded.

2. Hard and compact materials such as cemented gravels, glacial fill, fractured quartzites,
and relatively soft or disintegrated rock will not be considered as rock excavation. Rock

excavation will not be considered as such because of intermittent drilling, blasting or
ripping that is performed merely to increase production.

B. Excavation of the material claimed as rock shall not be performed until the material has been
classified and cross-sectioned by the Engineer.
C. Rock payment lines are limited to the following:

Six (6) inches below invert elevation of pipe and two feet wider than inside diameter of the pipe,
but not more than three (3) feet maximum trench width.

D. Excavate for and remove rock by the mechanical method.
1. Cut away rock at excavation bottom to form level bearing surface.

2. Remove shaled layers to provide sound and unshattered base for footings and
foundations.
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3. Remove excavated material.
4, For utility installations, cut away rock in bottom of trench to follow the proposed grade of
the utility line. Eliminate sharp steps or protfrusions.

E. Provide for visual inspection of bearing surfaces and cavities formed by removed rock.

F. Correct unauthorized rock removal in accordance with backfiling and compaction
requirements of Section 02222.

3.05  STABILITY OF EXCAVATIONS

A. Slope sides of excavations to comply with OSHA 29 CFR Part 1926 or latest revision. Provide and
install french support systems where sloping is not possible because of space restrictions or
stability of material excavated.

B. Provide proper support for all excavations to protect life, property, utilities, pavement, and the
Work and to provide safe working conditions in the trench in accordance with Occupational
Safety and Health Administration (OSHA) regulations, Federal Register Vol. 37, No. 243, Subpart
P., Sec. 1926.652 or latest edition.

C. Contractor shall be responsible to determine when and where the use of french support is
employed over the use of trench boxes or sloping the sides of the excavation to the angle of
repose of the material being excavated. Contractor shall be responsible for the support system
used. Support systems shall be in accordance with Section 02160 - Excavation Support Systems.

D. Remove all timber and sheeting from excavations or trenching before backfiling. Cut sheeting
off 2-feet below final grade if allowed by Engineer.

E. Contractor shall prevent damage to the existing improvements. Where existing improvements
are damaged or affected as a result of the Contractor's work, the Contractor shall replace or
repair such damage at no additional cost to the Owner.

3.06 DEWATERING

A. Provide all equipment, labor, materials, tools, and incidentals necessary to design, construct,
install, and operate dewatering facilities for construction of the Work.

B. Do not discharge drainage water into storm drains unless approval by the governing agency
and the Engineer is given. No discharge info sanitary sewers is allowed.

C. Water shall not be allowed 1o flow through the pipe lines during construction.
3.07  BACKFILLING AND COMPACTING

A Assure that tfrenches are free of debiris, snow, ice, and water and that ground surfaces are not in
frozen condition.

B. Backfill in a systematic manner and as soon as possible after pipeline installation and leak
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detection testing is complete.
C. Compact materials in accordance with paragraph 3.14 Field Quality Control.

D. Foundation. When unstable earth, muck, or other foundation material is encountered in the
excavation, additional excavation shall be made as directed by the Engineer, and shall be
replaced with foundation materials. A minimum of 12 inches below the pipe zone will be
removed and backfilled with foundation material to give a stable subgrade.

No additional payment for foundation material will be made unless the Engineer is notified of
the condition and approves the use of foundation materials.

In rock excavation where over-excavation occurs the excavation shall be backfilled with
foundation material 1o 6 inches below the pipe zone.

E. Bedding and Pipe Zone. Place bedding material to required thickness and consolidate or
compact. Shovel-slice or rod the bedding in the haunch area to assure that the pipe remains
frue to grade, voids are eliminated beneath the pipe, and the bedding is properly compacted
or consolidated.

F. Initial Backfill. Place and compact initial backfill material simultaneously on each side of the
pipe for the full width of the trench in layers of 6 inches or less, to a point 12 inches over the top
of the pipe and in such a manner as not to injure, damage or disturb the pipe.

G. Final Backfill.

1. Under structures, pavement prisms, walks, and where specified by the Engineer, the
backfill material shall be placed in continuous horizontal layers, not exceeding 6
inches in thickness or as required by Construction Manager. Adjust moisture content
of fill or backfill material, as determined by ASTM D698, as necessary to +2 percent of
optimum moisture as required to obtain specified degree of compaction. Utilize
borrow material as available. Provide import structural fill material as required.

2. In all areas outside of structures, pavement prisms, and walks, place non-structural fill
or backfill material in continuous horizontal layers not exceeding 12 inches in thickness
degree of compaction. Moisten or aerate native materials as necessary to +1 o 3
percent of optimum moisture as determined by ASTM D698.

H. In areas where the pipe is placed near the existing ground surface, mound backfill material
over pipe 1o a depth of 4 feet of cover, or as designated on the plans. Mounding shall be
accomplished with consideration for drainage problems that may develop. Mounding shall
only be used where shown on the plans.

Distribute the backfill material in such a manner as to avoid the formation of lenses or layers of
material differing sulbstantially in characteristics from surrounding material. Do not include any
roots, sod, frozen material or other perishable or unsuitable material in backfill.

J. Whenever the excavated material is not suitable for backfill, furnish or tfransport from other
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areas within the project, suitable excavated material which meets the requirements for final
backfill.

K. Remove from site and dispose of excess or undesirable excavated material not suitable or
required for backfill in an appropriate acceptable manner.

L. Backfill for Appurtenances. After the manhole, catch basin, inlet, or similar structure has been
constructed and the concrete has been allowed to cure for seven (7) days, backfill shall be
placed in such a manner that the structure will not be damaged by the shock of falling earth.
The backfill material shall be deposited and compacted as specified for final backfill, and
shall be placed in such a manner as to prevent eccentric loading and excessive stress on the
structure.

3.08  SPECIAL REQUIREMENTS

A. Water Lines. Trenches shall be of a depth to provide a minimum cover of 5 feet from the
existing ground surface, or from the indicated finished grade, whichever is lower, to the top of
the pipe.

B. Electrical Distribution System. Direct burial cable and conduit or duct line shall have a

minimum cover of 24 inches from the finished grade, unless otherwise indicated.

C. Gas Distribution. Trenches shall be excavated to the depth that will provide not less than 36
inches of cover. Trenches shall be graded as specified for pipe-laying requirements.

D. Plastic Marking Tape. Warning tapes shall be installed directly above the pipe at a depth of
18 inches below finished grade unless otherwise shown or required by the Engineer.

3.09  SOIL STORAGE (STOCKPILE) AREAS

A. Prepare areas to receive stockpile material. Clear and grub as necessary to prevent
stockpiled material fromn contamination with unsuitable material.

B. Provide adequate drainage for stockpiles and surrounding areas by means of temporary
ditches, dikes or other approved methods.

C. Stockpile suitable excavated material in an orderly manner, and at a distance from the bank
of the excavation sufficient to avoid overloading or cave-ins.

D. Protect stockpiled material from contamination with unsuitable excavated material that may
destroy the quality of the suitable stockpiled material. Replace stockpiled material, not
adequately protected, that becomes unsuitable with suitable material at no cost to the

Owner.
E. Do not place stockpile material in permanent fill material locations unless approved by the
Engineer.
F. When stockpile areas are no longer needed, prior to completion of the work, grade the stockpile

area to original contours and abandon/fill temporary ditches.

3.10 BORROW AREAS
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A. Excavate borrow areas in such a manner as will afford adequate drainage.

B. Transport overburden and spoils material o the designated spoil area or otherwise dispose of as
directed by the Engineer.

C. Operate borrow areas to minimize detrimental effects on natural environmental conditions.

D. Maintain access roads as required to permit access.

E. Slope sides of excavations or provide excavation support systems in accordance with Section
02160.

F. Trim and drain borrow areas to neat lines after the excavation is complete.

3.11 COLD WEATHER

A. Contractor shall remove and dispose of snow or ice from the construction area as necessary to
perform the required work. The removal of additional deposits of snow shall not be cause for the
Contractor to request an extension of contfract time or additional payment,

B. The Contractor shall provide cold weather protection materials and equipment, such as heaters
and blankets, as required.

C. Excavations, frenches, excavated material, and imported material shall be protected from frost
or freezing, as necessary, until the excavation or french has been backfilled.

D. The presence of frozen material or material containing frost shall not be cause for the Contractor
to request an extension of confract time or additional payment.

E. The Contractor shall remove and dispose of frozen material that cannot be incorporated into the
backfill,

3.12  FIELD QUALITY CONTROL

A. Densities of in-place materials shall equal or exceed the minimum densities as indicated below
when compared to the maximum dry density as determined by ASTM D698:

COMPACTION REQUIREMENTS

Location or Use of Fill Percentage of Maximum Density

Foundation, bedding, and initial french backfill
or fill material 96

Final fill and backfill beneath structures, paved
areas (including sidewalks and gravel
roadways) 96
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COMPACTION REQUIREMENTS
Location or Use of Fill Percentage of Maximum Density
Final fill and backfill, not beneath paved areas
or structures Q0
Topsoail 80
Overexcavation 95
B. Passing overexcavation tests are required on the fills and backfills at the following frequencies:
Bedding - 1 Test per 200 L.F. of Trench
Initial Backfil - 1 Test per 200 L.F. of Trench
Final Backfill or Fill - 1 Test per 200 L.F. of Trench per lift
(outside pavement section)
Final Backfill or Fill - 1 Test per 50 L.F. of Trench per lift
(under pavement section)
Overexcavation - 1 Test per 50 L.F. of Trench per lift
C. Densities of in-place material shall be as determined by ASTM D2922.
D. Compaction tests not meeting specification requirements shall be retested, after recompaction,

at Contractor's expense. The Engineer shall select the depth that the test is to be taken. The
Conftractor shall be responsible to dig all density testing pits at the location and depth requested.
No additional payment will be made for test pits dug for compaction tests or for replacing and
recompacting the backfill material.

E. Fill or backfill not compacted to the required density will be removed, recompacted, and
retested at the Contractor's expense until the requirements are met. The retesting shall be at the
Contractor's expense.

F. Any trenches and excavation pits improperly backfilled, or where settlerment occurs, shall be
reopened to the depth required for proper compaction, then refilled and compacted with the
surface restored to the required grade and compaction, rounded over, and smoothed off or
pavement sections restored.

G. The Contractor shall be responsible for providing Proctor Density test results for backfill material,
bedding material, and any special import backfill used. Prior to commencement of any
construction the Contractor shall obtain samples of backfill material for Proctor tests. Where
existing material is to be used as backfill material the Contractor shall be responsible for providing
the machinery and labor to obtain soils samples of the backfill material for Proctor tests. On this
project at least one sample per 1000 feet of pipe to be installed shall be required.

Additional Proctor tests may be required if backfill material changes in characteristics. Proctor
tests shall be run by a Owner-approved testing laboratory. The cost of obtaining soil samples and
conducting Proctor tests shall be paid by the Contractor.

No pipeline installation will begin until written results of the Proctor tests for that area have been
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submitted to the Engineer. The Contractor shall use the Proctor test results for testing compaction
of backfill material,

3.13  LIMITS OF CONSTRUCTION

The Contractor shall complete all work within the easement lines and rights-of-way as shown on
the drawings or as directed by the Engineer. All corrections for disturoance, damage, or
iregularity shall be the responsibility of the Contractor and shall hold the Owner harmiess of all
suits, liability and damages. All ditches, canals, and roadways shall be placed back into their
original or better condition.

3.14  CLEAN UP

A. Remove all excess material, debris, sheeting, etc. from the site upon completion of the Work and
dispose of properly.

B. Keep cleanup operations to within 500 feet of excavation at all times.

C. Failure to keep the cleanup operations to within 500 feet of excavation shall be sufficient cause
for the Engineer to stop forward progress of excavating equipment and hold progress payments
until the cleanup is up to acceptable limits and standards.

D. Any pavement, trees, shrubbery, fences, poles, or other property or structures damaged,
removed, or disturbed by the Contractor, whether deliberately or through failure to carry out the
requirements of the contract documents, state laws, municipal ordinances or the specific
direction of the Engineer or through failure to employ usual and reasonable safeguards shall be
replaced or repaired at the expense of the Contractor.

END OF SECTION 02222
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SECTION 02300 - EARTHWORK

PART 1 - GENERAL

1.1

A

1.2

1.3

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:

Preparing subgrades for slabs-on-grade, walks, pavements, lawns, and plantings.
Drainage course for slabs-on-grade.

Subbase course for concrete walks and pavements.

Subsurface drainage backfill for walls and trenches.

Excavating and backfilling trenches within building lines.

Ok~

DEFINITIONS

Backfill: Soil materials used to fill an excavation.

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill a trench.

Base Course: Layer placed between the subbase course and asphalt paving.
Bedding Course: Layer placed over the excavated subgrade in a tfrench before laying pipe.
Borrow: Satisfactory soil imported from off-site for use as fill or backfill.

Drainage Course: Layer supporting slab-on-grade used to minimize capillary flow of pore
water,

Excavation: Removal of material encountered above subgrade elevations.
1. Additional Excavation: Excavation below subgrade elevations as directed by Architect.

Additional excavation and replacement material will be paid for according to Contract
provisions for changes in the Work.

2. Bulk Excavation: Excavations more than 10 feet(3 m) in width and pits more than 30
feet(9 m) in either length or width.
3. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated

dimensions without direction by Architect. Unauthorized excavation, as well as remedial
work directed by Architect, shall be without additional compensation.

Fill: Soil materials used 1o raise existing grades.
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1.4

H.

Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and
electrical appurtenances, or other man-made stationary features constructed above or below
the ground surface.

Subbase Course: Layer placed between the subgrade and base course for asphalt paving, or
layer placed between the subgrade and a concrete pavement or walk.

Subgrade: Surface or elevation remaining after completing excavation, or top surface of a fill
or backfill immediately below subbase, drainage fill, or topsoil materials.

Utilities include on-site underground pipes, conduits, ducts, and cables, as well as
underground services within buildings.

PROJECT CONDITIONS

Existing Utilities: Do not inferrupt utilities serving facilities occupied by Owner or others unless
permitted in writing by Architect and then only after arranging to provide temporary utility
services according fo requirements indicated:

1. Notify Architect not less than ten days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.
3. Contact utility-locator service for area where Project is located before excavating.

Demolish and completely remove from site existing underground utilities indicated to be
removed. Coordinate with utility companies to shut off services if lines are active.

PART 2 - PRODUCTS

2.1

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

Satisfactory Soils: ASTM D 2487 soil classification groups GW, GP, GM, SW, SP, and SM, or a
combination of these group symbols; free of rock or gravel larger than 3 inches(75 mm) in any
dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

Unsatisfactory Soils:  ASTM D 2487 sail classification groups GC, SC, ML, MH, CL, CH, OL, OH,
and PT, or a combination of these group symbols.

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

Backfill and Fill:  Satisfactory soil materials.
Subbase: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone,

and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2- inch(38-
mm) sieve and not more than 12 percent passing a No. 200(0.075-mm) sieve.
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F.

2.2

Base: Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and
natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch(38-mm)
sieve and not more than 8 percent passing a No. 200(0.075-mm) sieve.

Engineered Fill: Naturally or arificially graded mixture of natural or crushed gravel, crushed
stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-
inch(38-mm) sieve and not more than 12 percent passing a No. 200(0.075-mm) sieve.

Bedding: Naturally or arfificially graded mixture of natural or crushed gravel, crushed stone,
and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch(25-mm)
sieve and not more than 8 percent passing a No. 200(0.075-mm) sieve.

Drainage Fill: Washed, narowly graded mixture of crushed stone, or crushed or uncrushed
gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-
inch(38-mm) sieve and 0 1o 5 percent passing a No. 200(0.075-mm) sieve.

Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and
natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-
inch(25-mm) sieve and 0 1o 5 percent passing a No. 4(4.75-mm) sieve.

Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

ACCESSORIES

Detectable Wamning Tape: Acid- and alkali-resistant polyethylene film warning tope
manufactured for marking and identifying underground utilities, minimum 6 inches(150 mm)
wide and 4 mils(0.1 mm) thick, continuously inscribed with a description of utility, with metallic
core encased in a protective jacket for corrosion protection, detectable by metal detector
when tape is buried up to 30 inches(750 mm) deep; colored as follows:

Red: Electric.

Yellow: Gas, oil, steam, and dangerous materials.
Orange: Telephone and other communications.
Blue: Water systems.

Green: Sewer systems.

Ok~

PART 3 - EXECUTION

3.1

A

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities froon damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earthwork
operations.

Protect subgrades and foundation soils against freezing temperatures or frost.  Provide
protective insulating materials as necessary.

Provide erosion-control measures to prevent erosion or displacement of soils and discharge of
soil-bearing water runoff or airborne dust to adjacent properties and walkways.
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3.2

3.3

3.4

3.5

3.6

A

DEWATERING

Prevent surface water and ground water from entering excavations, from ponding on
prepared subgrades, and from flooding Project site and surrounding areaq.

Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.

1. Reroute surface water runoff away from excavated areas. Do not allow water to
accumulate in excavations. Do not use excavated trenches as temporary drainage
ditches.

2. Install a dewatering system to keep subgrades dry and convey ground water away from

excavations. Maintain until dewatering is no longer required.

EXPLOSIVES

Explosives: Do not use explosives.

EXCAVATION, GENERAL

Unclassified Excavation: Excavation to subgrade elevations regardless of the character of
surface and subsurface conditions encountered, including rock, soil materials, and
obstructions.

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.

Clossified Excavation: Excavation to subgrade elevations classified as earth and rock. Rock

excavation will be paid for by adjusting the Contract Sum according to unit prices included in

the Contract Documents.

1. Earth excavation includes excavating pavements and obstructions visible on surface;
underground structures, utilities, and other items indicated to be removed; together with
soil, boulders, and other materials not classified as rock or unauthorized excavation.

a. Infermittent driling; blasting, if permitted; ram hammering; or ripping of material
not classified as rock excavation is earth excavation.

2. Rock excavation includes removal and disposal of rock.

EXCAVATION FOR WALKS AND PAVEMENTS

Excavate surfaces under walks and pavements to indicated cross sections, elevations, and
grades.

EXCAVATION FOR UTILITY TRENCHES

Excavate trenches 1o indicated gradients, lines, depths, and elevations.
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3.7

3.8

3.9

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below
frost line.

Excavate trenches to uniform widths to provide a working clearance on each side of pipe or
conduit. Excavate trench walls vertically from french bottom to 12 inches(300 mm) higher
than top of pipe or conduit, unless otherwise indicated.

1. Clearance: 12 inches(300 mm) on each side of pipe or conduit.

Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support
of pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and
barrels of pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and
sharp objects along trench subgrade.

1. For pipes and conduit less than 6 inches(150 mm) in nominal diameter and flat-
bottomed, multiple-duct conduit units, hand-excavate french bottoms and support
pipe and conduit on an undisturbed subgrade.

2. For pipes and conduit 6 inches(150 mm) or larger in nominal diameter, shape bottom
of tfrench to support bottom 90 degrees of pipe circumference. Fill depressions with
tamped sand backfill,

3. Excavate trenches 6 inches(150 mm) deeper than elevation required in rock or other
unyielding bearing material to allow for bedding course.

APPROVAL OF SUBGRADE

Notify Architect when excavations have reached required subgrade.

If Architect determines that unsatisfactory soil is present, continue excavation and replace with
compacted backfill or fill material as directed.

1. Additional excavation and replacement material will be paid for according to Contract
provisions for changes in the Work.

Proof roll subgrade with heavy pneumatic-tired equipment to identify soft pockets and areas of
excess yielding. Do not proof roll wet or saturated subgrades.

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Architect.

UNAUTHORIZED EXCAVATION

Fill unauthorized excavation under foundations or wall footings by extending bottom elevation
of concrete foundation or footing 1o excavation bottom, without altering top elevation. Lean
concrete fill may be used when approved by Architect,

1. Fill unauthorized excavations under other construction or utility pipe as directed by

Architect.

STORAGE OF SOIL MATERIALS
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A. Stockpile borrow materials and satisfactory excavated soil materials.  Stockpile soil materials
without intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to
prevent windblown dust.

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

3.10 BACKFILL
A. Place and compact backfill in excavations promptly, but not before completing the following:

1. Construction below finish grade including, where applicable, dampproofing,
waterproofing, and perimeter insulation.

Surveying locations of underground utilities for record documents.

Inspecting and testing underground utilities.

Removing concrete formwork.

Removing trash and debris.

Removing temporary shoring and bracing, and sheeting.

Installing permanent or temporary horizontal bracing on horizontally supported walls.

NOOR®ND

3.11 UTILITY TRENCH BACKEFILL

A. Place and compact bedding course on trench bottoms and where indicated. Shape
bedding course to provide continuous support for bells, joints, and barrels of pipes and for
joints, fittings, and bodies of conduits.

B. Backfill trenches excavated under footings and within 18 inches(450 mm) of bottom of
footings; fill with concrete to elevation of bottom of footings.

C. Provide 4-inch-(100-mm:-) thick, concrete-base slab support for piping or conduit less than 30
inches(750 mm) below surface of roadways. After installing and testing, completely encase
piping or conduit in a minimum of 4 inches(100 mm) of concrete before backfiling or placing
roadway subbase.

D. Place and compact initial backfill of subbase material, free of particles larger than 1 inch(25
mm), o a height of 12 inches(300 mm) over the utility pipe or conduit.

1. Carefully compact material under pipe haunches and bring backfill evenly up on both
sides and along the full length of utility piping or conduit to avoid damage or
displacement of utility system.

E. Coordinate backfiling with utilities testing.
F. Fill voids with approved backfil materials while shoring and bracing, and as sheeting is
removed.

G. Place and compact final backfill of satisfactory soil material to final subgrade.

H. Install warning tape directly above utilities, 12 inches(300 mm) below finished grade, except 6
inches(150 mm) below subgrade under pavements and slabs.
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3.12 FILL

A. Preparation: Remove vegetation, topsail, debris, unsatisfactory soil materials, obstructions, and
deleterious materials from ground surface before placing fills.

B. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill
material will bond with existing material.

C. Place and compact fill material in layers to required elevations as follows:

Ok wd -~

Under grass and planted areas, use satisfactory soil material.
Under walks and pavements, use satisfactory soil material.
Under steps and ramps, use engineered fil.

Under building slabs, use engineered fill.

Under footings and foundations, use engineered fill.

3.13 MOISTURE CONTROL

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfil layer before
compaction to within 2 percent of optimum moisture content.

1.

2.

Do not place backfill or fill material on surfaces that are muddy, frozen, or contain frost
orice.

Remove and replace, or scarify and aqir-dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to
specified dry unit weight.

3.14 COMPACTION OF BACKFILLS AND FILLS

A Place backfill and fill materials in layers not more than 8 inches(200 mm) in loose depth for
material compacted by heavy compaction eguipment, and not more than 4 inches(100
mm) in loose depth for material compacted by hand-operated tampers.

B. Place backfill and fill materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.

C. Compact soil to not less than the following percentages of maximum dry unit weight
according to ASTM D 1557:

1.

Under structures, building slabs, steps, and pavements, scarify and recompact top 12
inches(300 mm) of existing subgrade and each layer of backfil or fill material at 98
percent.

Under walkways, scarify and recompact top 6 inches(150 mm) below subgrade and
compact each layer of backfill or fill material at 98 percent.

Under lawn or unpaved areas, scarify and recompact top 6 inches(150 mm) below
subgrade and compact each layer of backfill or fill material af 90 percent.

3.15 GRADING
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A

3.16

3.17

General:  Uniformly grade areas to a smooth surface, free from irregular surface changes.
Comply with compaction requirements and grade to cross sections, lines, and elevations
indicated.

1. Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and frim high spots to comply with required surface
folerances.

Site Grading: Slope grades o direct water away from buildings and to prevent ponding. Finish
subgrades to required elevations within the following tolerances:

1. Lawn or Unpaved Areas: Plus or minus 1 inch(25 mm).
2, Walks: Plus or minus 1 inch(25 mm).
3. Pavements: Plus or minus 1/2 inch(13 mm).

Grading inside Building Lines: Finish subgrade to a tolerance of 1/2 inch(13 mm) when tested
with a 10-foot(3-m) straightedge.

SUBBASE AND BASE COURSES

Install separation fabric on prepared subgrade according to manufacturer's written instructions,
overlapping sides and ends.

Under pavements and walks, place subbase course on separation fabric according to fabric
manufacturer's written instructions and as follows:

1. Place base course material over subbase.

2. Compact subbase and base courses at optimum moisture content to required grades,

lines, cross sections, and thickness to not less than 95 percent of maximum dry unit

weight according to ASTIM D 1557.

Shape subbase and base to required crown elevations and cross-slope grades.

4, When thickness of compacted subbase or base course is 6 inches(150 mm) or less,
place materials in a single layer.

w

Pavement Shoulders: Place shoulders along edges of subbase and base course to prevent
lateral movement. Construct shoulders, atf least 12 inches(300 mm) wide, of satisfactory soil
materials and compact simultaneously with each subbase and base layer to not less than 95
percent of maximum dry unit weight according to ASTM D 1557.

DRAINAGE COURSE
Under slabs-on-grade, install drainage fabric on prepared subgrade according to
manufacturer's written instructions, overlopping sides and ends. Place drainage course on

drainage fabric and as follows:

Under slabs-on-grade, place drainage course on prepared subgrade and as follows:

1. Compact drainage course to required cross sections and thickness to not less than 95
percent of maximum dry unit weight according to ASTM D 698.
2. When compacted thickness of drainage course is 6 inches(150 mm) or less, place

materials in a single layer.
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3.18

3.19

3. When compacted thickness of drainage course exceeds 6 inches(150 mm), place
materials in equal layers, with no layer more than 6 inches(150 mm) thick or less than 3
inches(75 mm) thick when compacted.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified independent geotechnical engineering testing
agency to perform field quality-control testing.

Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with
subsequent earthwork only after test results for previously completed work comply with
requirements.

Footing Subgrade: At footing subgrades, af least one test of each soil stratum will be
performed to verify design bearing capacities. Subsequent verification and approval of other
footing subgrades may be based on a visual comparison of subgrade with tested subgrade
when approved by Architect,

Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167,
ASTM D 2922, and ASTM D 2937, as applicable. Tests will be performed at the following
locations and frequencies:

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill
layer, at least one test for every 2000 sq. ft.(186 sq. m) or less of paved area or building
slab, but in no case fewer than three tests.

2. Foundation Wall Backfill: At each compacted backfill layer, at least one test for each
100 feet(30 m) or less of wall length, but no fewer than two tests.
3. Trench Backfill: At each compacted initial and final backfill layer, at least one test for

each 150 feet(46 m) or less of french length, but no fewer than two tests.

When testing agency reports that subgrades, fills, or backfills have not achieved degree of
compaction specified, scarify and moisten or aerate, or remove and replace soil to depth
required; recompact and retest until specified compaction is obtained.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from ftraffic, freezing, and erosion.
Keep free of trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due o subsequent
construction operations or weather conditions.

1. Scarify or remove and replace soil material 1o depth as directed by Architect; reshape
and recompact.

Where setfling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

1. Restore appearance, quality, and condition of finished surfacing to match adjacent
work, and eliminate evidence of restoration to the greatest extent possible.
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3.20 DISPOSAL OF SURPLUS AND WASTE MATERIALS

A. Disposal: Remove surplus satisfactory soil and waste material, including unsatisfactory sail,
tfrash, and debris, and legally dispose of it off Owner's property.

END OF SECTION 02300
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SECTION 02520 - PORTLAND CEMENT CONCRETE PAVING

PART 1 - GENERAL

1.1

1.2

1.3

A

RELATED DOCUMENTS

Drawings and general provisions of the Confract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes exterior porfland cement concrete paving for the following:

1. Walkways, ramps.

Related Sections: The following Sections contain requirements that relate 1o this Section:

1. Division 2 Section "Earthwork" for subgrade preparation, grading and subbase course.

2. Division 3 Section "Cast-in-Place Concrete" for general building applications of
concrete,

SUBMITTALS

General:  Submit the following according to the Conditions of the Contract and Division 1
Specification Sections.

Design mixes for each class of concrete. Include revised mix proportions when characteristics
of materials, project conditions, weather, test results, or other circumstances warrant
adjustments.

Laboratory test reports for evaluation of concrete materials and mix design tests.

Concrete delivery tickets: A delivery ticket is required for each load of concrete and shall show
the following information:

1. Number of cubic yards
2. The exact type and amount of cement, this can be indicated either by weight or
volummetric quantity.

3. The amount of mixing water including free moisture in aggregates; this can be
indicated either by weight or volummetric quantity.

4, If water is added at job site, (only when allowed by architect) note amount.

5. Amount of slump in inches (affer addition of water, if any).

6. Type of cement.

7. Amount of air entrainment when delivered at job site.

8. Do aggregates meet ASTM specificied- yes or no. Indicate maximum size aggregate.

9. Amount and brand (or ASTM) of admixture other than air entraining agent (if any)

previously approved in writing by architect.
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1.4

10. Mixtime.
11.  Temperature on every truck load.

Maintain all delivery tickets on the job with a copy for the Architect. If the architect is not on
the site, the superintendent or foreman shall obtain these tickets and see that they are held for
him/her in a particular file so they are readily available. Note exact location of concrete
placement at the project by indicating grid point identification.

Warranty: Submit sample of proposed warranty for approval as to form.

QUALITY ASSURANCE

Concrete Standards: Comply with provisions of the following standards, except where more
stringent requirements are indicated.

1. ACI 318, "Building Code Requirements for Reinforced Concrete."

Concrete Manufacturer Quadlifications:  Manufacturer of ready-mixed concrete products
complying with ASTM C 94 requirements for production facilities and equipment.

Concrete Testing Service: Engage a qudlified independent testing agency to perform
materials evaluation tests and to design concrete mixes.

Materials and installed work may require testing and retesting at any time during progress of
Work. Tests, including refesting of rejected materials for installed Work, shall be done at
Contractor's expense.

Appearance Ciriteria:  Concret exposed 1o view with defects which adversely affect
appearance of specified finish may be repaired only by approved methods when repair work
is approved by architect.

Strength Ciriteria:  Strength of structure in place will be considered potentially deficient if it fails
to comply with any requirements which control strength of structure, including but not
necessarily limited 1o the following:

1. Low concrete strength.

2. Reinforcing steel size, quantity, strength, position, damage, or arrangement at variance
with requirements.

3. Concrete which differs from required dimensions or location in such manner as to
reduce strength, curing less than that specified.

4, Inadequate protection of concri\et from extremes of femperature during early stages of
hardening and strength development.

5. Mechanical injury, construction fires, accidents or premature removal of formwork lokely

fo result in deficient strength.
6. Workmanship likely 1o result in deficient strength.

Structural analysis and/or additional testing may be required when strength of structure is
considered potentially deficient,

Core tfests may be required when strength of concrete in place is considered potentially
deficient.
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1.5

If core test are inconclusive or impractical to obtain or if structural analysis does not confirm
safety of structure, load tests may be required and their results evaluated in accord with
Chapter 20 of ACI 318.

Replace concrete work judged inadequate by structural analysis or by results of load tests, if so
directed by architect/engineer.

Conftractor shall pay all costs incurred in providing additional testing and /or analysis required.

Tolerance Ciiteria:

1. Formed surfaces resulting in concrete outlines smaller than permitted by folerances are
potentially deficient in strength and subject to provisions of strength requirements.
2. Formed surfaces resulting in concrete outlines larger than permitted by tolerances may

be rejected and excess material subject 1o removal. If removal of excess material is
permitted, accomplish in such manner as to maintain strength of section and to meet
all other applicable requirements of function and appearance.

3. Concrete members cast in wrong location may be rejected if strength, appearance or
function of structure is adversely affected or if they interfere with other construction.

4, Inaccurately formed concrete surfaces exceeding limits of folerances, which are
exposed 1o view, may be rejected. Repair or remove and replace if required.
5. Finished slabs exceeding tolerances may be repaired provided strength or appearance

is not adversely affected. Remove high spots with a terrazo grinder, fill low spots with
patching compound, or other remedial measures performed as permitted.
PROJECT CONDITIONS

Traffic Contfrol:  Maintain access for vehicular and pedestrian fraffic as required for other
construction activities.

DO NOT ALLOW VEHICULAR TRAFFIC ON NEWLY PAVED AREAS UNTIL CONCRETE HAS REACHED
90% OF DESIGN CONCRETE STRENGTH.

PART 2 - PRODUCTS

2.1

A

2.2

FORMS

Form Materials:  Plywood, metal, metal-framed plywood, or other acceptable panel-type
materials to provide full-depth, continuous, straight, smooth exposed surfaces.

1. Use flexible or curved forms for curves of a 100-foot or less radius.
Form Release Agent: Provide commercial formulation form-release agent with a maximum of

350 g/L volatile organic compounds (VOCs) that will not bond with, stain, or adversely affect
concrete surfaces and will not impair subsequent treatments of concrete surfaces.

REINFORCING MATERIALS
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A

2.3

Reinforcing Bars: ASTM A 615-82 Grade 60 (ASTM A 615M Grade 400), deformed unless
otherwise indicated.

1. Epoxy coated reinforcing bars: Furnish in accordance with requirements of ASTM A 775-
81 “Standard Specifications”.
2. Use epoxy coated bars at exterior concrete walls, stairs beams, columns and any other

locations where reinforced concrete is exposed to weather.
Steel Wire: ASTM A 82, plain, cold-drawn steel.

Welded Wire Fabric: ASTM A 185-79, welded steel wire fabric. Provide fabric in flat sheets, not
rolls, unless otherwise acceptable to Architect/Engineer.

Supports for Reinforcement:  Bolsters, chairs, spacers, and other devices for spacing,
supporting, and fastening reinforcing bars and welded wire fabric in place. Use wire bar-type
supports complying with CRSI specifications.

1. For slabs-on-grade, use supports with sand plates or horizontal runners where base
material will not support chair legs.

2. For exposed-to-view concrete surfaces where legs of supports are in contact with forms,
provide supports with legs that are protected by plastic (CRSI, Class 1) or stainless steel
(CRSI, Class 2).

Stirup Steel: Conform to ASTM A 82.
Smooth Dowel Bars for Construction Joints: ASTM A 29, Grade 60.
Tie Wire: Use minimum 16 gauge annealed type.
Fabrication: Fabrication of reinforcing bars 1o conform to required shapes and dimensions
and in compliance with CRSI Manual and ACI 315. In the case of fabricating errors, rebended
or straightening of reinforcing steel will not be permitted.
1. Locate of reinforcing splices at points of minimum stress.
2. Reinforcements with any of the following defects will not be permitted in the work:
Q. Bar lengths, depths and bends exceeding specified fabrication limits.
b. Bends or kinks not indicated on drawings or final shop drawings.
C. Bars with reduced cross-section due to excessive rusting or other cause.
CONCRETE MATERIALS
Portland Cement: ASTM C 1580, Type II.

1. Use one brand of cement throughout Project unless otherwise acceptable to Architect.

Prohibited Admixtures: Calcium Chloride Thyocyanates or admixtures containing more than
0.1 percent chloride ions.

Air Entrainment; ASTM C 260, certified by manufacturer 1o be compatible with other required
admixtures. 6-1/4 % plus or minus 1-1/4%.
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2.4

D.

Fly Ash (Pozzolant) : May be used in concrete not exposed to weather and may not replace
cement. Use is limited to 15 percent of weight of cement with a 1.5 fo 1 replacement ratio,
but deducted from the aggregate weight. Loss of ignition at less than 1 percent and water
requirement not to exceed 100 percent.

Normal-Weight Aggregates: ASTM C 33 and as specified. Provide aggregates from a single
source for exposed concrete. Concrete mix weight should be in the range of 145 to 155
pounds per cubic foot,

1. For exposed exterior surfaces, do not use fine or coarse aggregates that contain
substances that cause spalling.

2, Local aggregates not complying with ASTM C 33 that have been shown to produce
concrete of adequate strength and durability by special tests or actual service may be
used when acceptable to Architect.

Lightweight Aggregates: ASTM C 330.

Water: Potable, clean, drinkable.

Synthetic Fibbrous Reinforcement: Collated, fibrillated polypropylene fibers with a mix ratio of 1.5
pounds of fiber to 1.0 cubic yards of concrete.

Pozzolanic Admixture: ASTM C618. Use high range water reducing admixture.

Water-Reducing Admixture: ASTM C 494, Type A and containing not more than .I percent
chloride ions.

High Range Water Reducing Admixture: ASTM C 494, Type F or Type G and containing not
more than .1 percent chloride ions.

Water Reducing, Non Chloride Accelerator Admixture: ASTM C 494, Type E and containing not
more than .1 percent chloride ions.

Integral Concrete Waterproofing Admixture: Use * Anti-Hydro or * Anti-Hydro R” infegral concrete
waterproofing as manufactured by Anti-Hydro company.
RELATED MATERIALS

Absorptive Cover: Burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd.
(305 g/sg. m), complying with AASHTO M 182, Class 2.

Moisture-Retaining Cover: One of the following, complying with ASTM C 171.
1. Waterproof paper.

2. Polyethylene fim.

3. Polyethylene-coated burlap.

Evaporation Control:  Monomolecular fim-forming compound applied to exposed concrete
slab surfaces for temporary protection from rapid moisture 10ss.

Bonding Agent: Acrylic or Styrene Butadiene.
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2.5

2.6

E.

Epoxy Adhesive: ASTM C 881, two-component material suitable for use on dry or damp
surfaces. Provide material type, grade, and class 10 suit Project requirements.

Curing and Sealing: Curing and sealing compound to be used on all exposed concrete
flatwork and exterior surfaces of concrete beams, walls and columns. Two coat application
occuring immediately after surface water dissipation and concrete finishing and at approx. 28
days from placement. Products to be used:

1. Curing: Dayton Superior Crete Cure Concentrate J-12 Crete Cure
Approved equals must be submitted to Architect and approved in writing.
2. Sedling: L & M Construction Chemicals, Inc. Pentane

Expansion Joints:  Shall be 1/2" thick asphalt impregnated premolded fiber complying with
ASTM D 1751. Install expansion joints at intervals not to exceed 40 feet in any direction.

Joint sealant: Shall be a one part non-priming polyurethane sealant, gray in color. Conform to
federal specification TT-S-00230c, Type I, Class A.

ADMIXTURES

Use water-reducing admixture or high-range water-reducing admixture (superplasticizer) in
concrete, as required, for placement and workability, and as approved by Engineer.

Use non-chloride accelerating admixture in concrete slabs placed at ambient temperatures
below 50 deg F (10 deg C).

Use high-range water-reducing admixture in pumped concrete, concrete for heavy-use
industrial slabs, architectural concrete, parking structure slabs, concrete required o be
watertight, and concrete with water-cement ratios below 0.50.

Use air-entraining admixture in exterior exposed concrete unless otherwise indicated. Add air-
enfraining admixture at manufacturer's prescribed rate to result in concrete at point of
placement having total air content with a tolerance of plus or minus 1-1/2 percent within the
following limits:

1. Concrete structures and slabs exposed to freezing and thawing, deicer chemicals, or
hydraulic pressure:

a. 6.5 percent (moderate exposure); for 3/4 inch maximum aggregate.

Use admixtures for water reduction and set accelerating or retarding in strict compliance with
manufacturer's directions.

PROPORTIONING AND DESIGNING MIXES

Prepare design mixes for each type and strength of concrete by either laboratory frial batch or
field experience methods as specified in ACI 301. For the trial batch method, use an
independent testing agency acceptable to Architect for preparing and reporting proposed
mix designs.

1. Do not use the same testing agency for field quality control testing.
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2. Limit use of fly ash (pozzolanic admixtures) to not exceed 15 percent of cement content
by weight, with a 1.5 to 1 replacement ratio. Loss of ignition at less than 1 percent and
water requirement not o exceed 100%.

Submit written reports to Architect of each proposed mix for each class of concrete at least 15
days prior to start of Work. Do not begin concrete production until proposed mix designs have
been reviewed by Architect,

Design mixes to provide normal weight concrete with the following properties as indicated on
drawings and schedules:

1. All condiitions 4000 psi (27.6 Mpa) and 6.0 bags, 28-day compressive strength; water-
cement ratio, 0.45 maximum (non-air-entrained), 0.35 maximum (air-entrained).

Slump Limits: Proportion and design mixes to result in concrete slump at point of placement
as follows:

1. Ramps, slabs, and sloping surfaces: Not more than 3 inches

2, Concrete containing high-range water-reducing admixture (superplasticizer): Not more
than 8 inches (200 mm) affer adding admixture to site-verified 2 - 3 inch (50 - 75 mm)
slump concrete.

3. Other concrete: Not more than 4 inches (100 mm).

Adjustment to Concrete Mixes: Mix design adjustments may be requested by Contractor
when characteristics of materials, jolbb conditions, weather, test results, or other circumstances
warrant, as accepted by Architect. Laboratory test data for revised mix design and strength
results must be submitted to and accepted by Architect before using in Work.

CONCRETE MIXING

Job-Site Mixing: Mix concrete materials in appropriate drum-type batch machine mixer. For
mixers of 1 cu. yd. (0.76 cu. m) or smaller capacity, continue mixing at least 1-1/2 minutes, but
not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
For mixers of capacity larger than 1 cu. yd. (0.76 cu. m), increase minimum 1-1/2 minutes of
mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).

1. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mix type, mix time, quantity, and amount of
water infroduced.

Ready-Mixed Concrete: Comply with requirements of ASTM C 94, and as specified.

1. When air temperature is between 85 deg F (29 deg C) and 90 deg F (32 deg C),
reduce mixing and delivery time from 1-1/2 hours to 75 minutes, and when air
temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60
minutes.

PART 3 - EXECUTION
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3.1

3.2

3.3

3.4

A

SURFACE PREPARATION

Proof-roll prepared subbase surface to check for unstable areas and verify need for additional
compaction. Do not begin paving work until such conditions have been corrected and are
ready to receive paving.

Remove loose material from compacted subbase surface immediately before placing
concrete,

EDGE FORMS AND SCREED CONSTRUCTION

Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for paving to
required lines, grades, and elevations. Install forms to allow continuous progress of work and
so that forms can remain in place at least 24 hours after concrete placement,

Check completed formwork and screeds for grade and alignment to following tolerances:

1. Top of Forms: Not more than 1/8 inch in 10 feet.
2, Vertical Face on Longitudinal Axis: Not more than 1/4 inch in 10 feet.

Clean forms after each use and coat with form release agent as required 1o ensure separation
from concrete without damage.
PLACING REINFORCEMENT

General:  Comply with Concrete Reinforcing Steel Institute's recommended practice for
"Placing Reinforcing Bars" for placing and supporting reinforcement.

Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.

Arrange, space, and securely tie bars and bar supports to hold reinforcement in position
during concrete placement. Maintain minimum cover to reinforcement.

Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at least one
full mesh and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps
in either direction.

JOINTS

General:  Construct contraction, construction, and isolation joints tfrue to line with faces
perpendicular to surface plane of concrete. Construct transverse joints at right angles 1o the
centerline, unless indicated otherwise.

1. When joining existing paving, place transverse joints to align with previously placed joints,
unless indicated otherwise.

Confraction Joints: Provide weakened-plane contraction joints, sectioning concrete into areas
as shown on Drawings. Construct contraction joints for a depth equal to at least 1/4 of the
concrete thickness, as follows:
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1. Tooled Joints:  Form contraction joints in fresh concrete by grooving and finishing each
edge of joint with a radiused jointer tool.

2. Sawed Joints; Form contraction joints with power saws equipped with shatterproof
abrasive or diomond-rimmed blades. Cut 1/8-inch-wide joints info hardened concrete
when cuffing action will not tear, abrade, or otherwise damage surface and before
development of random contraction cracks.

3. Inserts: Form contraction joints by inserting premolded plastic, fiberboard strips into fresh
concrete until top surface of strip is flush with paving surface. Radius each joint edge
with a jointer tool. Carefully remove strips or caps of two-piece assemblies after
concrete has hardened. Clean groove of loose debris.

Construction Joints:  Set construction joints at side and end terminations of paving and at
locations where paving operations are stopped for more than 1/2 hour, unless paving
terminates at isolation joints.

1. Provide preformed galvanized steel or plastic keyway-section forms or bulkhead forms
with keys, unless indicated otherwise. Embed keys at least 1-1/2 inches into concrete.

2. Continue reinforcement across construction joints unless indicated otherwise. Do not
continue reinforcement through sides of strip paving unless indicated.

3. Provide tie bars at sides of paving strips where indicated.

4, Use bonding agent on existing concrete surfaces that will be joined with fresh concrete.

Isolation Joints:  Form isolation joints of preformed joint filler strips abutting concrete curbs,
catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.

1. Locate expansion joints at intervals of 40 feet, unless indicated otherwise.

2. Extend joint fillers full width and depth of joint, not less than 1/2 inch or more than 1 inch
below finished surface where joint sealant is indicated. Place top of joint filler flush with
finished concrete surface when no joint sealant is required.

3. Furnish joint fillers in one-piece lengths for full width being placed wherever possible.
Where more than one length is required, lace or clip joint filler sections together.

4, Protect top edge of joint filler during concrete placement with a metal, plastic, or other
temporary preformed cap. Remove protective cap after concrete has been placed
on both sides of joint.

CONCRETE PLACEMENT

Inspection: Before placing concrete, inspect and complete formwork installation, reinforcing
steel, and items to be embedded or cast in. Notify other trades to permit installation of their
work.

Remove snow, ice, or frost from subbase surface and reinforcing before placing concrete. Do
not place concrete on surfaces that are frozen.

Moisten subbase to provide a uniform dampened condition at the time concrete is placed.
Do not place concrete around manholes or other structures until they are at the required finish
elevation and alignment.

Comply with requirements and with ACI 304R for measuring, mixing, transporting, and placing
concrete.,

Deposit and spread concrete in a continuous operation between transverse joints. Do not
push or drag concrete into place or use vibrators to move concrete into place.
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1. When concrete placing is inferrupted for more than 1/2 hour, place a construction joint.

F. Use a bonding agent af locations where fresh concrete is placed against hardened or partially
hardened concrete surfaces.

G. Consolidate concrete by mechanical vibrating equipment supplemented by hand-spading,
rodding, or tamping. Use equipment and procedures to consolidate concrete complying with
ACI 309R.

1. Consolidate concrete along face of forms and adjacent to tfransverse joints with an
internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms.
Use only square-faced shovels for hand-spreading and consolidation. Consolidate with
care 1o prevent dislocating reinforcing, dowels, and joint devices.

H. Screed paved surfaces with a straightedge and strike off. Use bull floats or darbies to form a
smooth surface plane before excess moisture or bleed water appears on the surface. Do not
further disturb concrete surfaces prior to beginning finishing operations.

Place concrete in two operations; strike off initial pour for entire width of placement and to the
required depth below finish surface. Lay welded wire fabric or fabricated bar mats
immediately in final position. Place top layer of concrete, strike off, and screed.

1. Remove and replace portions of bottom layer of concrete that have been placed
more than 15 minutes without being covered by top layer or use bonding agent if
acceptable to Architect.

J. Cold-Weather Placement: Comply with provisions of ACI 306R 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 air tfemperature has fallen to or is expected to fall below 40 deg F (4 deg C).

uniformly heat water and aggregates before mixing to obtain a concrete mixture

temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27

deg C) af point of placement.

Do not use frozen materials or materials containing ice or snow.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise accepted in mix designs.

N

K. Hot-Weather Placement: Place concrete complying with ACI 305R and as specified when hot
weather conditions exist.

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

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel
temperature will not exceed the ambient aqir temperature immediately before
embedding in concrete.

3. Fog spray forms, reinforcing steel, and subgrade just before placing concrete. Keep
subgrade moisture uniform without standing water, soft spots, or dry areas.
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3.6

3.7

A

CONCRETE FINISHING

Float Finish: Begin floating when bleed water sheen has disappeared and the concrete
surface has stiffened sufficiently to permit operations. Float surface with power-driven floats, or
by hand-floating if area is small or inaccessible to power units. Finish surfaces to true planes
within a tolerance of 1/4 inch in 10 feet as determined by a 10-foot-long straightedge placed
anywhere on the surface in any direction. Cut down high spots and fill low spofs. Refloat
surface immediately to a uniform granular texture.

1. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating surface
1/16 inch 1o 1/8 inch deep with a stiff-bristled broom, perpendicular 1o line of traffic.

Final Tooling: Tool edges of paving and joints formed in fresh concrete with a jointing tool to
the following radius. Repeat tooling of edges and joints after applying surface finishes.
Eliminate tool marks on concrete surfaces.

1. Radius: 1/4 inch.

CONCRETE PROTECTION AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with the recommendations of ACI 306R for cold weather protection
and ACI 305R for hot weather protection during curing.

Evaporation Control: In hot, dry, and windy weather, protect concrete from rapid moisture loss
before and during finishing operations with an evaporation-control material. Apply according
to manufacturer's instructions after screeding and bull floating, but before floating.

Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, curing
compound, or a combination of these as follows:

1. Moisture Curing: Keep surfaces continuously moist for not less than 7 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 a 12-inch lap over adjacent absorptive covers.

2, Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches, and seadled by waterproof tape or adhesive. Immediately repair any
holes or tears during curing period using cover material and waterproof tape.

3. Curing Compound: Apply uniformly in contfinuous operation by power spray or roller
according to manufacturer's directions. Recoat areas subjected to heavy rainfall within
3 hours after initial application. Maintain continuity of coating and repair damage
during curing period.
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3.8

E.

Boiled Linseed Qil Treatment: Apply boiled linseed oil mixture no sooner than 28 days after
placement to clean dry concrete surfaces free of oil, dirt, or other foreign material. Apply in 2
sprayed applications at rate of 40 sq. yd. per gallon for the first application and 60 sq. yd. per
gallon for the second application. Allow complete drying between applications.

FIELD QUALITY CONTROL TESTING

The Owner will employ a qualified testing and inspection agency 1o sample materials, perform
tests, and submit test reports during concrete placement. Sampling and testing for quality
control may include the following:

1. Sampling Fresh Concrete: ASTM C 172, except modified for slump to comply with ASTM
C 94,

a. Slump: ASTM C 143; one test at point of placement for each compressive-
strength test but no less than one test for each day's pour of each type of
concrete. Additional tests will be required when concrete consistency changes.

b. Air Content: ASTM C 231, pressure method; one test for each compressive-
strength test but no less than one test for each day's pour of each type of qir-
entrained concrete.

C. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40
deg F (4 deg C) and below and when 80 deg F (27 deg C) and above, and one
test for each set of compressive-strength specimens.

d. Compression Test Specimens: ASTM C 31; one set of four standard cylinders for
each compressive-strength test, unless directed otherwise. Mold and store
cylinders for laboratory-cured test specimens except when field-cured test
specimens are required.

e. Compressive-Strength Tests:  ASTM C 39; one set for each day's pour of each
concrete class exceeding 5 cu. yd. but less than 25 cu. yd., plus one set for each
additional 50 cu. yd. Test one specimen at 7 days, test two specimens at 28
days, and retain one specimen in reserve for later testing if required.

2. When frequency of testing will provide fewer than five strength tests for a given class of
concrete, conduct testing from at least five randomly selected batches or from each
batch if fewer than five are used.

3. When fotal quantity of a given class of concrete is less than 50 cu. yd., Architect may
walive strength testing if adequate evidence of satisfactory strength is provided.

4, When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, evaluate current operations and provide corrective procedures for
profecting and curing the in-place concrete.

5. Strength level of concrete will be considered satisfactory if averages of sets of three
consecutive strength test results equal or exceed specified compressive strength and no
individual strength test result falls below specified compressive strength by more than
500 psi.

Test results will be reported in writing to Architect, concrete manufacturer, and Contractor
within 24 hours of festing. Repors of compressive strength tests shall contain the Project
idenfification name and numlber, date of concrete placement, name of concrete testing
agency, concrete type and class, location of concrete batch in paving, design compressive
strength at 28 days, concrete mix proportions and materials, compressive breaking strength,
and type of break for both 7-day and 28-day tests.
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3.9

C.

Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be
pemitted but shall not be used as the sole basis for acceptance or rejection.

Additional Tests: The testing agency will make additional tests of the concrete when test results
indicate slump, air enfrainment, concrete strengths, or other requirements have not been met,
as directed by Architect. Testing agency may conduct tests o determine adequacy of
concrete by cored cylinders complying with ASTM C 42, or by other methods as directed.

REPAIRS AND PROTECTION

Remove and replace concrete paving that is broken, damaged, or defective, or does not
meet the requirements of this Section.

Drill test cores where directed by Architect when necessary 1o determine magnitude of cracks
or defective areas. Fill drilled core holes in satisfactory pavement areas with portland cement
concrete bonded to paving with epoxy adhesive.

Protect concrete fromm damage. Exclude traffic from paving for af least 14 days after
placement. When construction traffic is permitted, maintain paving as clean as possible by
removing surface stains and spillage of materials as they occur.

Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep
concrete paving not more than 2 days prior to date scheduled for Substantial Completion
inspections.

END OF SECTION 02520
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SECTION 02575

PAVEMENT REPAIR

PART 1 - GENERAL

1.01

A

1.02

1.03

G.

WORK INCLUDED

This section provides for the furnishing of all labor, tools, materials, equipment and in
performing all operations in connection with the restoration of all existing asphalt pavement
surfaces which have been removed or damaged during the course of the work under this
Contract.

Work shall include cutting, removal, and disposal of existing pavement, and the placement
of a twelve (12)-inch thick untreated base course and a bituminous surface course of a
thickness equal to the adjacent existing pavement plus one (1) inch, minimum of four (4)
inches total thickness.

RELATED WORK

Section 01300 Contractor Submittals

Section 01400 Quality Control

Section 02222 Excavating, Backfiling, and Compacting for Utilities
Section 02513 Asphaltic Concrete Paving

REFERENCES

State of Ufah Sfandard Specifications for Road and Bridge Constfruction
ASTM D422  Particle Size Analysis of Soils
ASTM D1556 Density of Soil In Place by the Sand-Cone Method

ASTM D1557 Moisture Density of Soils and Soil Aggregate Mixtures using 10-pound
Rammer and 18-inch Drop (Modified Proctor)

ASTM D1559 Resistance to Plastic Flow of Bituminous Mixtures Using Marshall Apparatus

ASTM D2922 Density of Soil and Soil-Aggregate In Place by Nuclear Methods (Shallow
Depth)

ASTM D2950 Density of Bituminous Concrete In Place by Nuclear Methods

Pavement Repair 02575 -1



Camp W. G. Wiliams
Buildings 5080 and 5100
DFCM #07332480

1.04

A.

1.05

INSPECTION AND TESTING

Testing and inspection will be accomplished in accordance with Section 02513 paragraph
1.03.

SUBMITTALS (Refer to Section 02513, paragraph 1.04)

PART 2 - PRODUCTS

2.01

A.

2.02

UNTREATED BASE COURSE

Untreated base course materials shall be composed of angular crushed natural stone free
of shale, organic matter, and debris.

The gradation when tested in accordance with ASTM D422 shall be as shown on the
following page.

1" GRADATION
Sieve Size Percent Passing By Weight

1 100

o' 79-91

#4 49-61
#16 27-35
#50 17-21
#200 7-11

ASPHALT PAVEMENT

Asphalt pavement shall be a mixture of local aggregates and asphalt cement plant mixed
and hot laid.

Bituminous material to be mixed with the mineral aggregates shall be asphalt cement
conforming to the State of Utah Standard Specifications for Road and Bridge Construction,
except that minimum flash point for all grades shall be 350°F

Asphalt cement shall be grade AC-10 or AC-20.
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D. The percent of asphalt cement in the asphalt job mix shall be 5% to 7% by weight of total
mix.
E. The combined dry mineral aggregate shall be uniformly graded and of such size that it

meets one of the following gradations when tested in accordance with ASTM D422,
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¥4" GRADATION

Sieve Size Percent Passing By Weight
Ya" 100
1o 75-91
#4 46-62
#16 22-34
#50 11-23
#200 5-9
1" GRADATION
Sieve Size %Passing By Weight
e 100
#4 60-80
#16 28-42
#50 11-23
#200 5-9
F. The maximum aggregate size shall not be more than one-half the thickness of the
compacted course to be constructed.
2.03  BITUMINOUS TACK COAT
A. Bituminous tack coat. Emulsified asphalt (AC-10) to be used as the tack coat shall meet

the requirements of ASTM D977-80, Grade SS-TN or ASTM D2397, Grade CSS-1N.

PART 3 - EXECUTION

3.01 PAVEMENT REMOVAL

A. Obtain approval from the Engineer prior to saw-cutting or removing pavement.

B. Saw-cut pavement vertically along the lines forming the trench. Do not damage
pavement outside the limits of removal.

C. Remove pavement from site immediately and dispose of properly.
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D.

3.02

3.03

3.04

Pavement beyond the cut edge damaged during removal of the pavement or other
construction operations shall be cut again to form a neat vertical edge for pavement
repair at no additional cost to the Owner.,

TEMPORARY PAVEMENT PLACEMENT

Provide temporary gravel surfaces with a minimum thickness of 6 inches in good condition
immediately after final backfill is placed over pipe, and prior to opening to fraffic.

Maintain temporary gravel surfaces in good condition by blading, sprinkling, rolling, adding
gravel, etc., until final pavement is placed.

Complete final pavement replacement as soon as possible to provide maximum safety
and convenience fo traffic as directed by the Engineer or as specified in the road cut
permit.

PREPARATION OF SUBGRADE

Ensure subgrade conforms to required grades and elevation. Remove any temporary
gravel surfacing placed, to the depth of subgrade as indicated.

Ensure compaction of subgrade meets required density.
PLACEMENT OF UNTREATED BASE COURSE

Bring sub-base course to required depth(s) and profiles indicated. Extend sub-base course
minimum 6 inches beyond asphalt pavement width. Place in layers not exceeding 4
inches in depth. Compact each layer to 95% maximum laboratory density, or as shown
on the plans. Properly compact areas adjacent to curbs, catch basins, manholes and
other areas not accessible 1o rollers with mechanical or hand tamping devices. Ensure
granular sub-base course materials are not contaminated with deleterious materials.

Add water during compaction to bring granular material 1o optimum moisture content.

Spread base course materials over prepared granular sub-base to a minimum
compacted depth as indicated on the drawings. Compact to 96% maximum laboratory
density. Ensure top surface of base course is true to lines and grades indicated, with all
points within 2 inch of elevations indicated.
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D.

3.05

3.06

3.07

Add water during compaction to bring stabilizing base course materials to optimum
moisture content. When an excess moisture exists, rework stabilizing base course materials
until optimum moisture content is obtained.

APPLICATION OF BITUMINOUS TACK COAT

Ensure edges of existing pavement are clean and free of loose or foreign material to
permit adhesion of bituminous materials.

Apply tack coat material to existing pavement edges and casting immediately prior to
placement of asphalt pavement.

PLACEMENT OF ASPHALT PAVEMENT

Obtain permits from state and local authorities before augering/jacking operations begin.

Place asphalt pavement to compacted depth indicated on the drawings. The maximum
compacted depth of each lift of asphalt surface course shall not exceed 3-inch thickness.

Do not place asphalt pavement when surface temperature is 4°C or lower; or during rainy
weather; or when the subgrade, sub-base, or base course is wet or frozen; or during other
unfavorable weather conditions as determined by the Engineer. Ensure asphalt pavement
is minimum 118°C immediately after placing and prior to initial rolling.

Compact asphalt paving surface course to required density, with approved rolling
equipment. Start compaction as soon as pavement will bear equipment without checking

or undue displacement. Compact each layer to 96% maximum laboratory density, or as
shown on the plans.

Do not allow vehicular fraffic on newly paved areas until surface has cooled to
atmospheric temperature, minimum of 6 hours after final installation.
Perform hand tamping in areas not accessible to rolling equipment.

Ensure surface of completed asphalt pavement is frue to lines, profiles, and elevations of
adjacent pavement surfaces.

ADJUSTING MANHOLE FRAMES AND VALVES

Adjust manholes, valves, and other appurtenances to required elevations.
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B. Provide asphalt collars when adjustments are required. Collars shall be placed to a
minimum total pavement thickness of six (6) inches.

C. Adjustment of manholes, valves, and other appurtenances are considered incidental to

the Work and no additional payment will be made for adjustments or paving repairs.

END OF SECTION 02575
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SECTION 02710

WATER DISTRIBUTION

PART 1 - GENERAL

1.1 SUMMARY
A. This Section includes water-distrioution piping and specialties outside the building for the
following:
1. Water services.
2. Fire-service mains.
3. Combined water service and fire-service mains.
4, Aboveground water piping for applications other than water-service piping.

1.2 SUBMITTALS
A. Product Data: For the following:

Valves and accessories.

Water meters and accessories.
Backflow preventers and assemblies.
Fire hydrants.

Fire department connections.

Ok~

B. Wiring Diagrams: Power, signal, and control wiring.
C. Field quality-control test reports.
D. Operation and Maintenance Data: For the following:

Water meters.

Valves.

Backflow preventers.
Protective enclosures.
Hydrants.

Ok wd -~

1.3 QUALITY ASSURANCE
A. Regulatory Requirements:
1. Comply with requirements of utility company supplying water. Include tapping of water
mains and backflow prevention.

2. Comply with standards of authorities having jurisdiction for potable-water-service piping,
including materials, installation, testing, and disinfection.
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1.4

1.5

3. Comply with standards of authorities having jurisdiction for fire-suppression water-service
piping, including materials, hose threads, installation, and testing.

Piping materials shall bear label, stamp, or other markings of specified testing agency.
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

infended use.

Comply with FM's "Approval Guide" or UL's "Fire Protection Equipment Directory" for fire-service-
main products.

NFPA Compliance: Comply with NFPA 24 for materials, installations, tests, flushing, and valve
and hydrant supervision for fire-service-main piping for fire suppression.

NSF Compliance:

1. Comply with NSF 14 for plastic potable-water-service piping. Include marking "NSF-pw"

on piping.

2. Comply with NSF 61 for materials for water-service piping and specialties for domestic
water,

PROJECT CONDITIONS

Existing Utilities: Do not inferrupt utilities serving facilities occupied by Owner or others unless
permitted under the following conditions and then only after arranging to provide temporary
utility services according to requirements indicated:

1. Notify Architect not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Architect's written permission.
COORDINATION

Coordinate connection to water main with utility company.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

In other Part2 articles where subparagraph titles below infroduce lists, the following
requirements apply for product selection:

1. Available Products: Subject 1o compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the products specified.

2. Products: Subject to compliance with requirements, provide one of the products
specified.
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3. Available Manufacturers:  Subject to complionce with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the manufacturers specified.

4, Manufacturers:  Subject to compliance with requirements, provide products by the
manufacturers specified.

2.2 PIPING MATERIALS
A. Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and joining
materials.
2.3 PIPE AND FITTINGS

A. Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint, bell- and plain-spigot
end unless grooved or flanged ends are indicated.

1. Mechanical-Joint, Ductile-lron Fittings:  AWWA C110, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.

a. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.

B. Push-on-Joint, Ductile-lron Pipe: AWWA C151, with push-on-joint, bell- and plain-spigot end
unless grooved or flanged ends are indicated.

1. Push-on-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard pattern or
AWWA C153, ductile-iron compact pattern.

a. Gaskets: AWWA C111, rubber.
C. Soft Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L, water tube, annealed temper.,

1. Copper Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-copper,
solder-joint pressure type. Furnish only wrought-copper fittings if indicated.

D. PE, ASTM Pipe: ASTM D 2239, SIDR Numbers 5.3, 7, or 9; with PE compound number required to
give pressure rating not less than 200 psig.

1. Insert Fittings for PE Pipe: ASTM D 2609, made of PA, PP, or PVC with serrated, male insert
ends matching inside of pipe. Include bands or crimp rings.
2. Molded PE Fittings: ASTM D 3350, PE resin, socket- or butt-fusion type, made to match
PE pipe dimensions and class.
E. PVC, Schedule 40 Pipe: ASTM D 1785.
1. PVC, Schedule 40 Socket Fittings: ASTM D 2466.
F. PVC, Schedule 80 Pipe: ASTM D 1785,

1. PVC, Schedule 80 Socket Fittings: ASTM D 2467.
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G. PVC, AWWA Pipe: AWWA C?200, Class 150 and Class 200, with bell end with gasket and spigot
end.

1. Comply with UL 1285 for fire-service mains if indicated.
2, PVC Fabricated Fittings: AWWA C900, Class 150 and Class 200, with bell-and-spigot or
double-bell ends. Include elastomeric gasket in each bell.
3. PVC Molded Fitfings: AWWA C907, Class 150, with bell-and-spigot or double-bell ends.
Include elastomeric gasket in each bell.
2.4 JOINING MATERIALS
A. Refer to Division 2 Section "Utility Materials" for commonly used joining materials.
B. Brazing Filler Metals: AWS A5.8, BCuP Series.
C. Soldering Flux: ASTM B 813, water-flushable type.

D. Solder Filler Metal: ASTM B 32, lead-free type with 0.20 percent maximum lead content.

2.5 VALVES

A. AWWA, Cast-lron, Gate Valves:

1. Nonrising-Stem, Metal-Seated Gate Valves: AWWA C500, gray- or ductile-iron body and
bonnet; with cast-iron or bronze double-disc gate, bronze gate rings, bronze stem, and
stem nut.

a. Minimum Working Pressure: 200 psig.
b. End Connections: Mechanical joint.
C. Interior Coating: Complying with AWWA C5580.

2. Nonrising-Stem, Resilient-Seated Gate Valves: AWWA C509, gray- or ductile-iron body
and bonnet; with bronze or gray- or ductile-iron gate, resilient seats, bronze stem, and
stem nut.

a. Minimum Working Pressure: 200 psig.
b. End Connections: Mechanical joint.
C. Interior Coating: Complying with AWWA C550.
B. UL/FM, Cast-lron Gate Valves:
1. UL/FM, Nonrising-Stem Gate Valves: UL 262, FM-approved iron body and bonnet with

flange for indicator post, bronze seating material, and inside screw.

a. Minimum Working Pressure: 175 psig.
b. End Connections: Flanged.
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2.6 GATE VALVE ACCESSORIES AND SPECIALTIES

A. Tapping-Sleeve Assemblies: Comply with MSS SP-60. Include sleeve and valve compatible
with drilling machine.

1. Tapping Sleeve: Cast- or ductile-iron or stainless-steel, two-piece bolted sleeve with
flanged outlet for new branch connection. Include sleeve matching size and type of
pipe material being tapped and with recessed flange for branch valve.

2, Valve: AWWA, cast-iron, nonrising-stem, resilient-seated gate valve with one raised face
flange mating fapping-sleeve flange.

B. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section,
adjustable extension of length required for depth of burial of valve, plug with lettering "WATER,"
bottom section with base of size to fit over valve, and approximately 5-inch- diameter barrel.

1. Operating Wrenches: Steel tee-handle with one pointed end, stem of length to operate
deepest buried valve, and socket matching valve operating nut.

C. Vertical-Type Indicator Posts: UL 789, FM-approved, cast-iron body with operating wrench,
extension rod, and adjustable cast-iron barrel of length required for depth of burial of valve.

2.7 CORPORATION VALVES AND CURB VALVES

A. Service-Saddle Assemblies: Comply with AWWA C800. Include saddle and valve compatible
with tapping machine.

1. Sernvice Saddle: Copper alloy with seal and AWWA C800, threaded outlet for
corporation valve.

2. Corporation Valve: Bronze body and ground-key plug, with AWWA C800, threaded inlet
and outlet matching service piping material.

B. Curb Valves: Comply with AWWA C800. Include bronze body, ground-key plug or ball, and
wide tee head, with inlet and outlet matching service piping material.

C. Service Boxes for Curb Valves: Similar to AWWA M44 requirements for cast-iron valve boxes.
Include cast-iron telescoping top section of length required for depth of burial of valve, plug
with leftering "WATER," bottom section with base of size to fit over curb valve, and
approximately 3-inch- diameter barrel.

1. Shutoff Rods: Steel, tee-handle with one pointed end, stem of length to operate
deepest buried valve, and slofted end matching curb valve.
2.8 WATER METERS
A. Description:  AWWA C700, displacement-type, bronze main case. Register flow in gallons

unless cubic feet are indicated.

B. Description: AWWA C702, compound-type, bronze case. Register flow in gallons unless cubic
feet are indicated.
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C.

2.9

2.10

Water-Meter Boxes: Cast-iron body and cover for disc-type water meter with lettering "WATER
METER" in cover; and slotted, open-bottom base section of length to fit over service piping.

BACKFLOW-PREVENTION DEVICES

General: ASSE standard, backflow preventers.

1. Working Pressure: 150 psig minimum, unless otherwise indicated.
2. NPS 2 and Smaller: Bronze body with threaded ends.
3. NPS 2-1/2 and Larger: Bronze, cast-iron, steel, or stainless-steel body with flanged ends.

a. Interior Lining:  AWWA C550 or FDA-approved, epoxy coating for backflow
preventers having cast-iron or steel body.

4, Interior Components: Corrosion-resistant materials.
5. Exterior Finish: Polished chrome plate if used in chrome-plated piping system.

Pipe-Applied, Atmospheric-Type Vacuum Breakers:  ASSE 1001, with floating disc and
atmospheric vent,

Reduced-Pressure-Principle Backflow Preventers;  ASSE 1013 or AWWA C511, suitable for
continuous pressure application. Include outside screw and yoke gate valves on inlet and
outlet, and strainer on inlet; test cocks; and pressure-differential relief valve with ASME A112.1.2,
air-gap fitting located between two positive-seating check valves.

1. Maximum Pressure Loss: 12 psig through middle 1/3 of flow range.

Double-Check-Valve Backflow Prevention Assemblies: ASSE 1015 or AWWA C510, suitable for
confinuous pressure application. Include outside screw and yoke gate valves on inlet and
outlet, and strainer on inlet; test cocks; and two positive-seating check valves.

1. Maximum Pressure Loss: 5 psig through middle 1/3 of flow range.

Double-Check-Valve Backflow Prevention Assemblies: UL 312, FM approved; with two UL 312,
FM-approved, iron-body, 175-psig working-pressure, flanged-end check valves and two
UL 262, FM-approved, iron-body, outside screw and yoke, flanged, 175-psig working-pressure
gate valves.

1. Maximum Pressure Loss: 5 psig through middle 1/3 of flow range.
Antisiphon-Pressure-Type Vacuum Breakers:  ASSE 1020, suitable for continuous pressure
application. Include shutoff valves, spring-loaded check valve, spring-loaded floating disc,
test cocks, and atmospheric vent,

1. Maximum Pressure Loss: 5 psig through middle 1/3 of flow range.

FREESTANDING FIRE HYDRANTS

Dry-Barrel Fire Hydrants: UL 246, FM-approved, one NPS 4-1/2 and two NPS 2-1/2 outlets, 5-1/4-
inch main valve, drain valve, and NPS 6 mechanical-joint inlet, Hydrant shall have cast-iron
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body, compression-type valve opening against pressure and closing with pressure, and 150-
psig Minimum working-pressure design.

B. Dry-Barrel Fire Hydrants: AWWA C502, one NPS 4-1/2 and two NPS 2-1/2 outlets, 5-1/4-inch
main valve, drain valve, and NPS 6 mechanical-joint inlet. Include inferior coating according
to AWWA C550. Hydrant shall have cast-iron body, compression-type valve opening against
pressure and closing with pressure, and 150-psig minimum working-pressure design.

1. Outlet Threads: NFPA 1963, with external hose thread used by local fire department.
Include cast-iron caps with steel chains.

2. Operating and Cap Nuts: Pentagon, 1-1/2 inches point to flat.

3. Direction of Opening: Open hydrant valve by tumning operating nut to left or
counterclockwise.

4, Exterior Finish: Red alkyd-gloss enamel paint, unless otherwise indicated.

211 FIRE DEPARTMENT CONNECTIONS

A. Exposed, Freestanding, Fire Department Connections: UL 405, cast-bronze body, with thread
inlets according fo NFPA 1963 and matching local fire department hose threads, and
threaded bottom outlet. Include lugged caps, gaskets, and chains; lugged swivel connection
and drop clapper for each hose-connection inlet; 18-inch- high brass sleeve; and round
escutcheon plate.

Connections: Two NPS 2-1/2 inlets and one NPS 4 NPS 6 outlet.

Connections: Three NPS 2-1/2 inlets and one NPS 6 outlet.

Inlet Alignment: Inline, horizontal .

Finish Including Sleeve: Polished chrome plated Rough chrome plated Polished bronze.
Escutcheon Plate Marking: "AUTO SPKR & STANDPIPE."

Ok~

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS
A Refer to Division 2 Section "Earthwork” for excavating, frenching, and backfiling.

B. Underground Water-Service Piping: Use any of the following piping materials for each size
range:

1. NPS 3/4 to NPS 2: Soft copper tube, Type K Type L; wrought-copper fittings; and brazed
soldered joints.

2. NPS 3/4 to NPS 2: PVC, PVC, Schedule 80 socket fittings; and solvent-cemented joints.

3. NPS 2-1/2 to NPS 3-1/2: Soft copper tube, Type K ; wrought-copper fittings; and brazed
soldered joints.

4, NPS 2-1/2 to NPS 3-1/2: PVC, PVC, Schedule 80 socket fittings; and solvent-cemented
joints.

5, NPS 4 to 16. Ductile-iron, push-on-joint pipe; ductile-iron, push-on-joint fittings; and
gasketed or mechanical-joint pipe; ductile-iron, mechanical-joint fittings; and
mechanical joints.
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6. NPS 4 1o 16: PVC, AWWA Pipe: AWWA C900, Class 150 and Class 200, with bell end with
gasket and spigot end.

C. Underground Fire-Service-Main Piping:  Ductile-iron, push-on-joint pipe; ductile-iron, push-on-
joint fittings; and gasketed or mechanical-joint pipe; ductile-iron, mechanical-joint fittings; and
mechanical joints. Or if shown on plan, PVC, AWWA Pipe: AWWA C900, Class 150 and
Class 200, with bell end with gasket and spigot end.

D. Underground Combined Water-Service and Fire-Service-Main Piping: Ductile-iron, push-on-joint
pipe; ductile-iron, push-on-joint fittings; and gasketed or mechanical-joint pipe; ductile-iron,
mechanical-joint fitings; and mechanical joints. Or if shown on plan, PVC, AWWA Pipe:
AWWA C900, Class 150 and Class 200, with bell end with gasket and spigot end.

3.2 VALVE APPLICATIONS

A. General Application: Use mechanical-joint-end valves for NPS 3 and larger underground
installation. Use threaded- or flanged-end valves for installation in vaults. Use UL/FM, nonrising-
stem gate valves for installation with indicator posts. Use corporation valves and curb valves
with ends compatible with piping, for NPS 2 and smaller installation.

B. Drawings indicate valve types to be used. Where specific valve types are not indicated, the
following requirements apply:

1. Underground Valves, NPS3 and Larger. AWWA, cast-iron, nonrising-stem, resilient
seated, gate valves with valve box.
2. Underground Valves, NPS 4 and Larger, for Indicator Posts: UL/FM, Cast-iron, nonrising-

stem gate valves with indicator post.

3.3 JOINT CONSTRUCTION
A. See Division 2 Section "Utility Materials" for basic piping joint construction.
B. Make pipe joints according to the following:

1. Ductile-lron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 and
AWWA M41,

2, Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194.

3. Copper Tubing Soldered Joints: ASTM B 828. Use flushable flux and lead-free solder.

4 PVC Piping Gasketed Joints: Use joining materials according to AWWA C900. Construct
joints with elastomeric seals and lubricant according to ASTM D 2774 or ASTM D 3139
and pipe manufacturer's written instructions.

5. PE Piping Insert-Fitting Joints:  Use plastic insert fittings and fasteners according to fitting
manufacturer's written instructions.

6. Dissimilar Materials Piping Joints: Use adapters compatible with both piping materials,
with OD, and with systemn working pressure. Refer to Division 2 Section "Utility Materials" for
joining piping of dissimilar metals.

3.4 PIPING INSTALLATION
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A. Water-Main Connection: Arrange with utility company for tap of size and in location indicated
in water main.

B. Water-Main Connection: Tap water main according to requirements of water utility company
and of size and in location indicated.

C. Make connections larger than NPS 2 with tapping machine according to the following:

p—

Install tapping sleeve and tapping valve according 1o MSS SP-60.

2. Install tapping sleeve on pipe 1o be tapped. Position flanged outlet for gate valve.

3. Use tapping machine compatible with valve and tapping sleeve; cut hole in main.
Remove tapping machine and connect water-service piping.

4, Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with stem

pointing up and with valve box.

D. Make connections NPS 2 and smaller with drilling machine according to the following:

1. Install service-saddle assemblies and corporation valves in size, qguantity, and
arrangement required by utility company standards.

2. Install service-saddle assemblies on water-service pipe to be tapped. Position outlets for
corporation valves.

3. Use drilling machine compatible with service-saddle assemblies and corporation valves.

Drill hole in main. Remove diilling machine and connect water-service piping.

4, Install corporation valves into service-saddle assemblies.

5, Install manifold for multiple taps in water main.

6. Install curb valve in water-service piping with head pointing up and with service box.
E. Comply with NFPA 24 for fire-service-main piping materials and installation.

F. Install ductile-iron, water-service piping according 1o AWWA C600 and AWWA M41.
G. Install copper tube and fittings according to CDA's "Copper Tube Handbook."

H. Install PVC, AWWA pipe according to AWWA M23 and ASTM F 645.

l Install PE pipe according to ASTM D 2774 and ASTM F 645.

J. Bury piping with depth of cover over top at least 30 inches, with top at least 12 inches below
level of maximum frost penetration.

K. Extend water-service piping and connect to water-supply source and building water piping
systems at outside face of building wall in locations and pipe sizes indicated.

1. Terminate water-service piping at building wall until building water piping systems are
installed. Terminate piping with caps, plugs, or flanges as required for piping Material.
Make connections to building water piping systems when those systems are installed.

L. Sleeves are specified in Division 2 Section "Utility Materials."

M. Mechanical sleeve seals are specified in Division 15 Section "Basic Mechanical Materials and
Methods."

WATER DISTRIBUTION 02710-9



Camp W. G. Williams
Buildings 5080 and 5100
DFCM #07332480

N.

O.

3.5

3.6

3.7

3.8

Install underground piping with restrained joints at horizontal and vertical changes in direction.
Use restrained-joint piping, thrust blocks, anchors, fie-rods and clamps, and other supports.

Anchor service-entry piping to building wall.

ANCHORAGE INSTALLATION

Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.
Include anchorages for the following piping systems:

Gasketed-Joint, Ductile-lron, Water-Service Piping: According to AWWA C600.
Gasketed-Joint, PVC Water-Service Piping: According 1o AWWA M23.

Fire-Service-Main Piping: According to NFPA 24,

Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of
installed ferrous anchorage devices.

own -~

VALVE INSTALLATION

AWWA Gate Valves: Comply with AWWA C600 and AWWA M44, Install each underground
valve with stem pointing up and with valve box.

UL/FM Gate Valves: Comply with NFPA 24, Install each underground valve and valves in vaults
with stem pointing up and with vertical cast-iron indicator post.

Corporation Valves and Curb Valves: Install each underground curb valve with head pointed
up and with service box.

WATER-METER INSTALLATION

Install water meters, piping, and specialties according o utility company's written requirements.
Water Meters: Install displacement-type water meters, NPS 2 and smaller, in meter boxes with
shutoff valves on water-meter inlets. Include valves on water-meter outlets and valved bypass
around meters unless prohibited by authorities having jurisdiction.

Water Meters: Install compound-type water meters, NPS 3 and larger, in meter vaults. Include
shutoff valves on water-meter inlets and outlets and valved bypass around meters.  Support
meters, valves, and piping on brick or concrete piers.

Rough-in piping and specialties for water-meter installation according to utility company's
written instructions and requirements.

BACKFLOW-PREVENTER INSTALLATION

Install backflow preventers of type, size, and capacity indicated. Include valves and test

cocks. Install according to requirements of plumbing and health department and authorities
having jurisdiction.
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B.

C.

D.

3.9

3.11

3.12

Do not install backflow preventers with relief drain in vault or other space subject to flooding.

Do not install bypass piping around backflow preventers.

Support NPS 2-1/2 and larger backflow preventers, valves, and piping near floor and on brick or
concrete piers.

FIRE HYDRANT INSTALLATION

General: Install each fire hydrant with separate gate valve in supply pipe, anchor with
restrained joints or thrust blocks, and support in upright position.

AWWA-Type Fire Hydrants: Comply with AWWA M17.

UL/FM-Type Fire Hydrants: Comply with NFPA 24,

FIRE DEPARTMENT CONNECTION INSTALLATION

Install fire department connections of types and features indicated.

Install ball drip valves at each check valve for fire department connection to mains.

Install protective pipe bollards on two sides of each freestanding fire department connection.
Refer to Division 5 Section "Metal Fabrications" for pipe bollards.

CONNECTIONS

Piping installation requirements are specified in other Division 2 Sections. Drawings indicate
general arangement of piping and specialties.

See Division 2 Section "Utility Materials" for piping connections to valves and equipment,

Connect water-distribution piping to existing water main. Use tapping sleeve and tapping
valve,

Connect water-distribution piping to interior domestic-water and fire-suppression piping.

Connect waste piping from drinking fountains to sanitary sewerage system. See Division 2
Section "Sanitary Sewerage" for connection o sanitary-sewer piping.

Connect waste piping from drinking fountains to storm-drainage system. See Division 2 Section
"Storm Drainage" for connection to storm-sewer piping.

Ground equipment according to Division 16 Section "Grounding and Bonding."

FIELD QUALITY CONTROL
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A

3.13

3.14

B.

Piping Tests: Conduct piping tfests before joints are covered and after thrust blocks have
hardened sufficiently. Fill pipeline 24 hours before testing and apply test pressure to stabilize
system. Use only potable water.

Hydrostatic Tests: Test at not less than 1-1/2 times working pressure for 2 hours.

1. Increase pressure in 50-psig increments and inspect each joint between increments.
Hold at test pressure for 1 hour, decrease to O psig. Slowly increase again to test
pressure and hold for 1 more hour. Maximum allowable leakage is 2 quarts per hour
per 100 joints. Remake leaking joints with new materials and repeat test until leakage is
within allowed limits.

Prepare reports of testing activities.

IDENTIFICATION

Install continuous underground detectable waming tape during backfiling of trench for
underground water-service piping. Locate below finished grade, directly over piping. See
Division 2 Section "Earthwork" for underground warning tapes.

Permanently attach equipment nameplate or marker, indicating plastic water-service piping,
on main electrical meter panel. See Division 2 Section "Utility Materials" for identifying devices.

CLEANING

Clean and disinfect water-distribution piping as follows:

1. Purge new water-distribution piping systems and parts of existing systems that have been
altered, extended, or repaired before use.
2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if

method is not prescribed by authorities having jurisdiction, use procedure described in
NFPA 24 for flushing of piping. Flush piping system with clean, potable water until dirty
water does not appear at points of outlet.

3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction or, if
method is not prescribed by authorities having jurisdiction, use procedure described in
AWWA C651 or as described below:

Q. Fill system or part of system with water/chlorine solution containing at least 50
ppm of chlorine; isolate and allow to stand for 24 hours.

b. Drain system or part of system of previous solution and refill with water/chlorine
solution containing at least 200 ppm of chlorine; isolate and allow to stand for 3
hours.

C. After standing fime, flush system with clean, potable water until no chlorine
remains in water coming from system.

d. Submit water samples in sterile bottles to authorities having jurisdiction. Repeat
procedure if biological examination shows evidence of contamination.

Prepare reports of purging and disinfecting activities.
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END OF SECTION 02510
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SECTION 02764 - PAVEMENT JOINT SEALANTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A

RELATED DOCUMENTS

Drawings and general provisions of the Confract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Expansion and contraction joints within portland cement concrete pavement,

Related Sections include the following:

1. Division 2 Section "Portland Cement Concrete Paving" for constructing joints in concrete
paving.
SUBMITTALS

Product Data: For each joint-sealant product indicated.

Samples for Verification: For each type and color of joint sealant required. Install joint-sealant
samples in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long strips of
material matching the appearance of exposed surfaces adjacent o joint sealants.

Qudlification Data:  For firms and persons specified in "Quality Assurance" Aricle 1o
demonstrate their capabilities and experience. Include lists of completed projects with project
names and addresses, names and addresses of architects and owners, and other information
specified.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has specidlized in installing joint sealants
similar in material, design, and extent to those indicated for this Project and whose work has
resulted in joint-sealant installations with a record of successful in-service performance.

Source Limitations: Obtain each type of joint sealant through one source from a single

manufacturer.

DELIVERY, STORAGE, AND HANDLING
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A

1.6

Deliver materials to Project site in original unopened containers or bundles with labels
indicating manufacturer, product name and designation, color, expiration date, pot life,
curing time, and mixing instructions for multicomponent materials.

Store and handle materials to comply with manufacturer's written instructions to prevent their
deterioration or damage due to moisture, high or low temperatures, contaminants, or other
causes.

PROJECT CONDITIONS

Environmental Limitations: Do not proceed with installation of joint sealants under the following
conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by
joint sealant manufacturer or are below 40 deg F (4.4 deg C).
2. When joint subbstrates are wet,

Joint-Width Conditions: Do not proceed with installation of joint sealants where joint widths are
less than that allowed by joint sealant manufacturer for application indicated.

Joint-Substrate Conditions: Do not proceed with installation of joint sealants until contaminants
capable of interfering with their adhesion are removed from joint substrates.

PART 2 - PRODUCTS

2.1

A

2.2

2.3

MATERIALS, GENERAL

Compatibility: Provide joint sealants, backing materials, and other related materials that are
compatible with one another and with joint substrates under conditions of service and
application, as demonstrated by joint sealant manufacturer based on testing and field
experience.

Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range for
this characteristic. (Gray in Color).

COLD-APPLIED JOINT SEALANTS

Joint sealant shall be a one part non-priming polyurehtane sealant, gray in color. The Sealant
shall conform to federal specifications TT-S_00230c, Type II, Class A.

JOINT-SEALANT BACKER MATERIALS

General: Provide joint-sealant backer materials that are nonstaining; are compatible with joint
substrates, sealants, primers, and other joint fillers; and are approved for applications

indicated by joint sealant manufacturer based on field experience and laboratory testing.

Round Backer Rods for Cold-Applied Sealants: ASTM D 5249, Type 3, of diameter and density
required to control sealant depths and prevent bottom-side adhesion of sealant.

PAVEMENT JOINT SEALANTS 02764 -2



Camp W. G. Williams
Buildings 5080 and 5100
DFCM #07332480

PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

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.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to
comply with joint sealant manufacturer's written instructions.

Joint Priming: Prime joint substrates where indicated or where recommended in writing by joint
sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior
experience. Apply primer to comply with joint sealant manufacturer's written instructions.
Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto
adjoining surfaces.

INSTALLATION OF JOINT SEALANTS

General: Comply with joint sealant manufacturer's written installation instructions applicable to
products and applications indicated, unless more stringent requirements apply.

Sealant Installation Standard: Comply with recommendations of ASTM C 1193 for use of joint
sealants as applicable to materials, applications, and conditions indicated.

Install backer materials of type 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 backer materials.
2. Do not stretch, twist, puncture, or tear backer materials.
3. Remove absorbent backer materials that have become wet before sealant application

and replace them with dry materials.

Install sealants by proven techniques to comply with the following and at the same fime
backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses provided for each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow

optimum sealant movement capability.
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3.4

3.5

E.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or
curing begins, tool sealants according 1o requirements specified below to form smooth,
uniform beads of configuration indicated; 1o eliminate air pockets; and to ensure contact and
adhesion of sealant with sides of joint.

1. Remove excess sealants from surfaces adjacent to joint.
2. Use tooling agents that are approved in writing by joint sealant manufacturer and that
do not discolor sealants or adjacent surfaces.

Provide joint configuration to comply with joint sealant manufacturer's written instructions, unless
otherwise indicated.

Provide recessed joint configuration for siicone sealants of recess depth and at locations
indicated.

CLEANING

Clean off excess sedlants or sealant smears adjacent to joints as the Work progresses by
methods and with cleaning materials approved by manufacturers of joint sealants and of
products in which joints occur.

PROTECTION

Protect joint sealants during and after curing period from contact with contaminating
substances and from damage resulting from construction operations or other causes so
sealants are without deterioration or damage at time of Substantial Completion. If, despite
such protection, damage or deterioration occurs, cut out and remove damaged or
deteriorated joint sealants immediately so installations with repaired areas are indistinguishable
from the original work.

END OF SECTION 02764
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SECTION 02821 - CHAIN-LINK FENCES AND GATES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Chain-Link Fences: Industrial.
2. Gates: swing.

Related Section s include the following:

1. Division 2 Section "Earthwork" for site excavation, fill, and backfill where chain-link fences
and gates are located.
2. Division 3 Section "Cast-in-Place Concrete” for concrete.

PERFORMANCE REQUIREMENTS

Structural Performance: Provide chain-link fences and gates capable of withstanding the
effects of gravity loads and the following loads and stresses within limits and under conditions
indicated:

1. Minimum Post Size and Maximum Spacing for Wind Velocity Pressure: Determine based
on mesh size and patftern specified, and on the following minimum design wind
pressures and according o CLFMI WLG 2445

a. Wind Speed: 90 mph (145 km/h).
b. Fence Height: 6 feet (2m).
C. Line Post Group: 1A, ASTM F 1043, Schedule 40 steel pipe.

2. Determine minimum post size, group, and section according to ASTM F 1043 for
framework up to 12 feet (3.66 m) high, and post spacing not to exceed 10 feet (3 m).

Lightning Protection System: Maximum grounding-resistance value of 25 ohms under normal
dry conditions.
SUBMITTALS

Product Data: Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for chain-link fences and gates.
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1.5

1.6

1. Fence and gate posts, rails, and fittings.

2. Chain-link fabric, reinforcements, and attachments.
3. Gates and hardware,

4, Accessories: Privacy slats.

Shop Drawings: Show locations of fences, gates, posts, rails, tension wires, details of extended
posts, extension arms, gate swing, or other operation, hardware, and accessories. Indicate
materials, dimensions, sizes, weights, and finishes of components. Include plans, gate
elevations, sections, details of post anchorage, attachment, bracing, and other required
installation and operational clearances.

Samples for Initial Selection: Manufacturer's color charts or 6-inch (150-mm) lengths of actual
units showing the full range of colors available for components with factory-applied color
finishes.

Samples for Verification: For each type of chain-link fence and gate indicated.

1. Vinyl inserts in 6-inch (150-mm) lengths.

Product Certificates: For each type of chain-link fence, and gate, signed by product
manufacturer.

1. Strength test results for framing according 1o ASTM F 1043.

Quadlification Data: For Installer.

QUALITY ASSURANCE

Installer Qualifications: An expetienced installer who has completed chain-link fences and
gates similar in material, design, and extent to those indicated for this Project and whose work
has resulted in construction with a record of successful in-service performance.

1. Engineering Responsibility:  Preparation of data for chain-link fences and gates,
including Shop Drawings, based on testing and engineering analysis of manufacturer's
standard units in assemblies similar to those indicated for this Project.

PROJECT CONDITIONS

Field Measurements: Verify layout information for chain-link fences and gates shown on
Drawings in relation to property survey and existing structures.  Verify dimensions by field
measurements.

Interruption of Existing Utility Service: Do not interrupt utility services to facilities occupied by
Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary utility services according to requirements indicated:

1. Notify Architect no fewer than ten days in advance of proposed interruption of ufility
services.
2. Do not proceed with interruption of utility services without Architect's written permission.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Chain-Link Fences and Gates:

Allied Fence Co.

American Fence Company, Inc.

First Fence Co.

ICR Fence Co.

United Fence Co.

= @ a0 U Q

Western Fence Co.

2.2 CHAIN-LINK FENCE FABRIC

A. General:  height, limited to 6 feet (2 m). Provide fabric in one-piece heights measured
between top and bottom of outer edge of selvage knuckle or twist. Comply with ASTM A 392,
CLFMI CLF 2445, and requirements indicated below:

1. Steel Wire Fabric: Metallic-coated wire with a diameter of 0.148 inch (3.76 mm).

a. Mesh Size: 2 inches (50 mm).
b. Weight of Metallic (Zinc) Coating: ASTM A 392, Type |I, Class 1, 2.0-o0z./sq. ft. (0.61-
kg/sq. m) with zinc coating applied before weaving.

C. Coat selvage ends of fabric that is metallic coated before the weaving process
with manufacturer's standard clear protective coating.

2. Selvage: Knuckled at both selvages.

2.3 INDUSTRIAL FENCE FRAMING

A. Posts and Rails: Comply with ASTM F 1043 for framing, ASTM F 1083 for Group IC round pipe,
and the following:

Group: 1A, round steel pipe, Schedule 40.

Fence Height: 6 feet (1.83 m).

Strength Requirement:  Light industrial according to ASTM F 1043.
Post Diameter and Thickness: According to ASTM F 1043.

Post Size and Thickness: According to ASTM F 1043.

SHES I N

a. Top Rail: 1.66 inches (42 mm).
b. Line Post: 2.375 inches (60 mm).
C. End, Corner and Pull Post: 2.875 inches (73 mm).
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d. Swing Gate Post: According to ASTM F 900 2.375-inch (60-mm) diameter.

6. Coating for Steel Framing:
a. Metallic Coating:
1) Type A, consisting of not less than minimum 2.0-oz./sq. ft. (0.61-kg/sq. m)
average zinc coating per ASTM A 123/A.
2.4 TENSION WIRE
A. General: Provide horizontal tension wire atf the following locations:

1. Location: Extended along top and bottom of fence fabric.

B. Metallic-Coated Steel Wire:  0.177-inch- (4.5-mm-) diameter, marcelled tension wire
complying with ASTM A 817, ASTM A 824, and the following:

1. Metallic Coating: Type Il, zinc coated (galvanized) by hot-dip process, with the following
minimum coating weight:
a. Class 3: Not less than 2 oz./sq. ft. (610 g/sq. m) of uncoated wire surface.

2.5 INDUSTRIAL SWING GATES
A. General: Comply with ASTM F 900 for single swing gate types.
1. Metal Pipe and Tubing: Galvanized steel. Comply with ASTM F 1043 and ASTM F 1083
for materials and protective coatings.
2. Metal Pipe and Tubing: Aluminum. Comply with ASTM B 429 and ASTM F 1043 for

materials and protective coatings.

B. Frames and Bracing: Fabricate members from round, galvanized steel tubing with outside
dimension and weight according to ASTM F 900 and the following:

1. Gate Fabric Height: 2 inches (50 mm) less than adjacent fence height.
2. Leaf Width: 36 inches (214 mm).
3. Frame Members:

a. Tubular Steel: 1.66 inches (42 mm) round.
C. Frame Corner Construction:
1. Welded or assembled with comer fitfings.

D. Hardware: Latches permitting operation from both sides of gate, hinges, Fabricate latches
with infegral eye openings for padlocking; padlock accessible from both sides of gate.
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2.6

2.7

FITTINGS

General: Comply with ASTM F 626.

Post and Line Caps: Provide for each post,

1. Line post caps with loop 1o receive tension wire or top rail.

Rail and Brace Ends: Aftach rails securely 1o each gate, corner, pull, and end post.

Rail Fittings: Provide the following:

1. Top Rail Sleeves: Pressed-steel or round-steel tubing not less than 6 inches (152 mm)
long.
2. Rail Clamps: Line and corner boulevard clamps for connecting intermediate and

bottom rails in the fence line-to-line posts.
Tension and Brace Bands: Pressed steel.
Tension Bars: Steel length not less than 2 inches (50 mm) shorter than full height of chain-link
fabric. Provide one bar for each gate and end post, and two for each cormner and pull post,

unless fabric is integrally woven into post.

Truss Rod Assemblies: Steel, hot-dip galvanized after threading rod and tumbuckle or other
means of adjustment,

Tie Wires, Clips, and Fasteners: According to ASTM F 626.

1. Standard Round Wire Ties: For aftaching chain-link fabric to posts, rails, and frames,
complying with the following:

a. Hot-Dip Galvanized Steel:  0.148-inch- (3.76-mm-) diameter wire; galvanized
coating thickness matching coating thickness of chain-link fence fabric.

Finish:

1. Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.2 oz. /sq. ft. (366 g /sg. m)
zinc.

PRIVACY SLATS

Material: PVC, UV-light stabilized, flame resistant, 4 ply, not less than 0.023 inch (0.58 mm)

thick; attached to not less than 0.0475-inch- (1.21-mm-) diameter, twisted galvanized wire;

hedge-type lattice; sized to fit mesh specified for direction indicated.

Color: As selected by Architect froon manufacturer's full range to match building color.
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2.8

A

2.9

2.10

CAST-IN-PLACE CONCRETE

Materials: Portland cement complying with ASTM C 180, Type | aggregates complying with
ASIMC 33, and potable waterfor ready-mixed concrete complying  with
ASTM C 94/C 94M. Measure, batch, and mix Project-site-mixed concrete according to
ASTM C 94/C 94M.

1. Concrete Mixes: Normal-weight concrete air entrained with not less than 3000-psi (20.7-
MPa) compressive strength (28 days), 3-inch (75-mm) slump, and T-inch (25-mm)
maximum size aggregate.

Materials:  Dry-packaged concrete mix complying with ASTM C 387 for normal-weight
concrete mixed with potable water according 1o manufacturer's written instructions.

GROUT AND ANCHORING CEMENT

Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, nonstaining, noncorrosive,
nongaseous grout complying with ASTM C 1107. Provide grout, recommended in writing by
manufacturer, for exterior applications.

Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, hydraulic-
controlled expansion cement formulation for mixing with potable water at Project site to create
pourable anchoring, patching, and grouting compound. Provide formulation that is resistant
to erosion from water exposure without needing protection by a sealer or waterproof coating
and that is recommended in writing by manufacturer, for exterior applications.

FENCE GROUNDING

Conductors: Bare, solid wire for No. 6 AWG and smaller; stranded wire for No. 4 AWG and
larger.

1. Material above Finished Grade: Copper or Aluminum.

2. Material on or below Finished Grade: Copper.

3. Bonding Jumpers: Braided copper tape, 1 inch (25 mm) wide, woven of No. 30 AWG
bare copper wire, terminated with copper ferrules.

Connectors and Grounding Rods: Comply with UL 467.

1. Connectors for Below-Grade Use: Exothermic welded type.
2. Grounding Rods: Copper-clad steel.

a. Size: 5/8 by 96 inches (16 by 2440 mm).
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PART 3 - EXECUTION

3.1

A

3.2

3.3

PREPARATION

Stake locations of fence lines, gates, and terminal posts. Indicate locations of utilities, lawn
sprinkler system, underground structures, benchmarks, and property monuments.

INSTALLATION, GENERAL

Install chain-link fencing to comply with ASTM F 567 and more stringent requirements specified.

CHAIN-LINK FENCE INSTALLATION

Post Excavation: Drill or hand-excavate holes for posts o diameters and spacings indicated, in
firm, undisturbed soil.

Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil.

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in
position during setting with concrete or mechanical devices.

2. Concrete Fill:  Place concrete around posts to dimensions indicated and vibrate or
tamp for consolidation. Protect aboveground portion of posts from concrete splatter.

a. Exposed Concrete: Extend 2 inches (60 mm) above grade; shape and smooth
to shed water.
b. Posts Set info Voids in Concrete: Form or core drill holes not less than 5 inches.

Terminal Posts: Locate terminal end, comer, and gate posts per ASTM F 567 and terminal pull
posts at changes in horizontal or vertical alignment of 15 degrees or more.,

Line Posts: Space line posts uniformly af maximum 8 feet (2.44 m) o.c., or as indicated on
drawings.

Post Bracing and Intermediate Rails: Install according to ASTM F 567, maintaining plumb
position and alignment of fencing. Install braces at end and gate posts and atf both sides of
corner and pull posts.

1. Locate horizontal braces at midheight of fatbric 6 feet (1.83 m) or higher, on fences with
top rail and at 2/3 fabric height on fences without top rail. Install so posts are plumibb
when diagonal rod is under proper tension.

Tension Wire: Install according to ASTM F 567, maintaining plumb position and alignment of
fencing. Pull wire taut, without sags. Fasten falbric to tension wire with 0.120-inch- (3.05-mm-)
diameter hog rings of same material and finish as fabric wire, spaced a maximum of 24
inches (610 mm) o.c. Install tension wire in locations indicated before stretching fabric.

1. Top Tension Wire: Install tension wire through post cap loops.
2. Bottom Tension Wire: Install tension wire within 6 inches (150 mm) of bottom of fakbric
and tie 1o each post with not less than same diameter and type of wire.
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G. Top Rail: Install according to ASTM F 567, maintaining plumb position and alignment of
fencing. Run rail continuously through line post caps, bending to radius for curved runs and
terminating info rail end attached to posts or post caps fabricated to receive rail at terminal
posts. Provide expansion couplings as recommended in writing by fencing manufacturer.

H. Bottom Rails: Install, spanning between posts.

l. Chain-Link Fabric: Apply fabric 1o outside of enclosing framework. Leave 1 inch (25.4 mm)
between finish grade or surface and bottom selvage, unless otherwise indicated. Pull fabric
taut and tie to posts, rails, and tension wires. Anchor to framework so fabric remains under
tension after pulling force is released.

J. Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and gate
posts with fension bands spaced not more than 15 inches (380 mm) o.c.

K. Tie Wires: Use wire of proper length to firmly secure fabric 1o line posts and rails. Attach wire at
1 end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other
end to chain-link fabric per ASTM F 626. Bend ends of wire to minimize hazard to individuals
and clothing.

1. Maximum Spacing: Tie fabric 1o line posts af 12 inches (300 mm) o.c. and to braces at
24 inches (610 mm) o.c.

L. Fasteners: Install nuts for tension bands and carriage bolts on the side of the fence opposite
the falboric side. Peen ends of bolts or score threads to prevent removal of nuts.

M. Privacy Slats: Install slats in direction indicated, securely locked in place.

1. Vertically for privacy factor of 70 to 75] <Insert privacy factor range.

3.4 GATE INSTALLATION
A Install gates according to manufacturer's written instructions, level, plumb, and secure for full
opening without inferference. Aftach fabric as for fencing. Attach hardware using tamper-
resistant or concealed means. Install ground-set items in concrete for anchorage. Adjust
hardware for smooth operation and lubricate where necessary.
3.5 GROUNDING AND BONDING

A. Fence Grounding: Install at maximum intervals of 1500 feet (450 m) except as follows:

1. Fences within 100 Feet (30 m) of Buildings, Structures, Walkways, and Roadways:
Ground at maximum intervals of 750 feet (225 m).

Q. Gates and Other Fence Openings: Ground fence on each side of opening.
1) Bond metal gates to gate posts.
2) Bond across openings, with and without gates, except openings indicated

as intentional fence discontinuities. Use No. 2 AWG wire and bury it at least
18 inches (460 mm) below finished grade.
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B. Protection at Crossings of Overhead Electrical Power Lines: Ground fence at location of
crossing and at a maximum distance of 150 feet (45 m) on each side of crossing.

C. Bonding Method for Gates: Connect bonding jumper between gate post and gate frame.
D. Connections: Make connections so possibility of galvanic action or electrolysis is minimized.

Select connectors, connection hardware, conductors, and connection methods so metals in
direct contact will be galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make
contact points closer in order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.

4, Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and
mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future

penetration of moisture to contact surfaces.

E. Bonding to Lightning Protection System: If fence terminates at lightning-protected building or
structure, ground the fence and bond the fence grounding conductor to lightning protection
down conductor or lightning protection grounding conductor complying with NFPA 780.

3.6 ADJUSTING

A. Gate: Adjust gate to operate smoothly, easily, and quietly, free of binding, warp, excessive
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout
entire operational range. Confirm that lafches and locks engage accurately and securely

without forcing or binding.

B. Lubricate hardware and other moving parts.

END OF SECTION 02821
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SECTION 03300 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A

1.2

1.3

C.

RELATED DOCUMENTS

Drawings and general provisions of the Confract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section specifies cast-in place concrete, including formwork, reinforcing, mix design,
placement procedures, and finishes.

Cast-in-place concrete includes the following:

1. Slabs-on-grade.
3. Equipment pads and bases.

Related Sections: The following Sections contain requirements that relate 1o this Section:
1. Division 2 Section "Portland Cement Concrete Paving" for concrete paving and walks.

SUBMITTALS

General:  Submit the following according to Conditions of the Contract and Division 1
Specification Sections.

Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments. Indicate amounts of mixing water to be withheld for later addition atf Project
site.

Product data for proprietary materials and items, including reinforcement and forming
accessories, admixtures, patching compounds, waterstops, joint systems, curing compounds,
dry-shake finish materials, and others if requested by Architect.

Shop drawings for reinforcement detailing fabricating, bending, and placing concrete
reinforcement. Comply with ACI 315 "Manual of Standard Practice for Detailing Reinforced
Concrete Structures" showing bar schedules, stirup spacing, bent bar diagrams, and
arrangement of concrete reinforcement. Include special reinforcing required for openings
through concrete structures.

Concrete delivery tickets: A delivery ticket is required for each load of concrete and shall show
the following information:

1. Number of cubic yards

2. The exact type and amount of cement, this can be indicated either by weight or
volummetric quantity.

3. The amount of mixing water including free moisture in aggregates; this can be
indicated either by weight or volummetric quantity.

4, If water is added at job site, (only when allowed by architect) note amount.
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Amount of slump in inches (after addition of water, if any).

Type of cement.

Amount of air entrainment when delivered at job site.

Do aggregates meet ASTM specificied- yes or no. Indicate maximum size aggregate.
Amount and brand (or ASTM) of admixture other than air entraining agent (if any)
previously approved in writing by architect.

10.  Mixtime.

11. Delivery date, time, and temperature.

Voo~ O

Maintain all delivery tickets on the job with a copy for the Architect. If the architect is not on
the site, the superintendent or foreman shall obtain these tickets and see that they are held for
him/her in a particular file so they are readily available. Note exact location of concrete
placement at the project by indicating grid point identification.

Warranty: Submit sample of proposed warranty for approval as to form.

QUALITY ASSURANCE

Codes and Standards: Comply with provisions of the following codes, specifications, and
standards, except where more stringent requirements are shown or specified:

1. ACI 318, "Building Code Requirements for Reinforced Concrete."
2. ACI 301 “Specificaitons for Structural Concrete Buildings.”

Concrete Testing Service: Engage a festing agency acceptable 1o Architect to perform
material evaluation tests and to design concrete mixes.

Materials and installed work may require testing and retesting at any time during progress of
Work. Tests, including refesting of rejected materials for installed Work, shall be done at
Contractor's expense.

Mockup: Cast mockup of size indicated or as required 1o demonstrate typical joints, form tie
spacing, and proposed surface finish, texture, and color. Maintain sample panel exposed to
view for duration of Project, after Architect's acceptance of visual qualities. Include sample of
curing/sealing product with mock-up.

1. Demolish mockup and remove from site when directed by Architect.
Appearance Ciriteria:  Concret exposed 1o view with defects which adversely affect

appearance of specified finish may be repaired only by approved methods when repair work
is approved by architect.

1. Concrete not exposed to view (either interior or exterior) will not be rejected for defective
appearance.
2. Remove and replace architectural concrete with surface exceeding limitations.

Strength Ciriteria:  Strength of structure in place will be considered potentially deficient if it fails
to comply with any requirements which control strength of structure, including but not
necessarily limited 1o the following:

1. Low concrete strength.
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N.

O.

2. Reinforcing steel size, quantity, strength, position, damage, or arrangement at variance
with requirements.

3. Concrete which differs from required dimensions or location in such manner as to
reduce strength, curing less than that specified.

4, Inadequate protection of concri\et from extremes of femperature during early stages of
hardening and strength development.
5. Mechanical injury, construction fires, accidents or premature removal of formwork lokely

fo result in deficient strength.
6. Workmanship likely 1o result in deficient strength.

Structural analysis and/or additional testing may be required when strength of structure is
considered potentially deficient,

Core tfests may be required when strength of concrete in place is considered potentially
deficient.

If core test are inconclusive or impractical to obtain or if structural analysis does not confirm
safety of structure, load tests may be required and their results evaluated in accord with
Chapter 20 of ACI 318.

Replace concrete work judged inadequate by structural analysis or by results of load tests, if so
directed by architect/engineer.

Contractor shall pay all costs incurred in providing additional testing and /or analysis required.

Tolerance Ciiteria:

1. Formed surfaces resulting in concrete outlines smaller than permitted by folerances are
potentially deficient in strength and subject to provisions of strength requirements.
2. Formed surfaces resulting in concrete outlines larger than permitted by tolerances may

be rejected and excess material subject 1o removal. If removal of excess material is
permitted, accomplish in such manner as to maintain strength of section and to meet
all other applicable requirements of function and appearance.

3. Concrete members cast in wrong location may be rejected if strength, appearance or
function of structure is adversely affected or if they interfere with other construction.

4, Inaccurately formed concrete surfaces exceeding limits of folerances, which are
exposed 1o view, may be rejected. Repair or remove and replace if required.
5. Finished slabs exceeding tolerances may be repaired provided strength or appearance

is not adversely affected. Remove high spots with a terrazo grinder, fill low spots with
patching compound, or other remedial measures performed as permitted.

Floor surface flatness and levelness measurements to determine compliance with specified

tolerances.

Reinforcement Fabrication Tolerances:

1. Sheared length: plus or minus Tinch.

2. Depth of truss bars: Plus 0, minus 1 inch.

3. Overall dmensions of stirrups, ties and spirals: Plus or minus 1/2 inch.
4, All other bends: plus or minus 1 inch.

Reinforcement Placement Tolerances:
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1. Clear distance to formed surfaces: Plus or minus 1/4 inch.

Minimum spacing between bars: Minus 1/4 inch.

3. Top bars in slabs and beams:
a. Members 8 inches deep or less: Plus or minus 1/4 inch.
b. Members between 8 and 24 inches deep: Plus or minus 1/2 inch.
c. Members more than 24 inches deep: Plus or minus 1 inch.

4, Crosswise members: space evenly within 2 inches.

5. Lengthwise of members: Plus or minus 2 inches.

N

PART 2 - PRODUCTS

2.1

2.2

FORM MATERIALS

Forms for Unexposed Finish Concrete:  Plywood, lumber, metal, or another acceptable
material. Provide lumber dressed on at least two edges and one side for tight fit.

Form Release Agent: Provide commercial formulation form release agent with a maximum of
350 g/L volatile organic compounds (VOCs) that will not bond with, stain, or adversely affect
concrete surfaces and will not impair subsequent treatments of concrete surfaces.

Form Ties: Factory-fabricated, adjustable-length, removable or snap-off metal form ties
designed to prevent form deflection and to prevent spalling of concrete upon removal.
Provide units that will leave no metal closer than 1-1/2 inches (38 mm) to the plane of the
exposed concrete surface.

1. Provide ties that, when removed, will leave holes not larger than 1 inch (25 mm) in
diameter in the concrete surface.

2. Provide plastic cone snap ties for architecturally exposed concrete. Size: 1" diameter x
1" deep.

REINFORCING MATERIALS

Reinforcing Bars: ASTM A 615-82 Grade 60 (ASTM A 615M Grade 400), deformed unless
otherwise indicated. Epoxy coated as designated on strucural drawings.

Steel Wire: ASTM A 82, plain, cold-drawn steel.

Welded Wire Fabric: ASTM A 185-79, welded steel wire fabric. Provide fabric in flat sheets, not
rolls, unless otherwise acceptable to Architect/Engineer.

Supports for Reinforcement:  Bolsters, chairs, spacers, and other devices for spacing,
supporting, and fastening reinforcing bars and welded wire fabric in place. Use wire bar-type
supports complying with CRSI specifications.

1. For slabs-on-grade, use supports with sand plates or horizontal runners where base
material will not support chair legs.
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2. For exposed-to-view concrete surfaces where legs of supports are in contact with forms,
provide supports with legs that are protected by plastic (CRSI, Class 1) or stainless steel
(CRSI, Closs 2).

Smooth Dowel Bars for Construction Joints: ASTM A 29, Grade 60.
Tie Wire: Use minimum 16 gauge annealed type.

Fabrication: Fabrication of reinforcing bars 1o conform to required shapes and dimensions
and in compliance with CRSI Manual and ACI 315. In the case of fabricating errors, rebended
or straightening of reinforcing steel will not be permitted.

1. Locate of reinforcing splices at points of minimum stress.

2. Reinforcements with any of the following defects will not be permitted in the work:
Q. Bar lengths, depths and bends exceeding specified fabrication limits.
b. Bends or kinks not indicated on drawings or final shop drawings.
C. Bars with reduced cross-section due to excessive rusting or other cause.

CONCRETE MATERIALS
Portland Cement: ASTM C 1580, Type II.

1. Use one brand of cement throughout Project unless otherwise acceptable to Architect.

Prohibited Admixtures: Calcium Chloride Thyocyanates or admixtures containing more than
0.1 percent chloride ions.

Air Entrainment; ASTM C 260, certified by manufacturer 1o be compatible with other required
admixtures. 6-1/4 % plus or minus 1-1/4%.

Fly Ash (Pozzolant) : May be used in concrete not exposed to weather and may not replace
cement. Use is limited to 15 percent of weight of cement with a 1.5 fo 1 replacement ratio,
but deducted from the aggregate weight. Loss of ignition at less than 1 percent and water
requirement not to exceed 100 percent.

Normal-Weight Aggregates: ASTM C 33 and as specified. Provide aggregates from a single
source for exposed concrete. Concrete mix weight should be in the range of 145 to 155
pounds per cubic foot,

1. For exposed exterior surfaces, do not use fine or coarse aggregates that contain
substances that cause spalling.
2, Local aggregates not complying with ASTM C 33 that have been shown to produce

concrete of adeqguate strength and durability by special tests or actual service may be
used when acceptable to Architect.

Water: Potable, clean, drinkable.
Pozzolanic Admixture: ASTM C618. Use high range water reducing admixture.

Water-Reducing Admixture: ASTM C 494, Type A and containing not more than .| percent
chloride ions.
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2.4

2.5

High Range Water Reducing Admixture: ASTM C 494, Type F or Type G and containing not
more than .1 percent chloride ions.

Water Reducing, Non Chloride Accelerator Admixture: ASTM C 494, Type E and containing not
more than .1 percent chloride ions.

RELATED MATERIALS
Moisture-Retaining Cover: One of the following, complying with ASTM C 171.

1. Waterproof paper.
2. Polyethylene fim.
3. Polyethylene-coated burlap.

Evaporation Control:  Monomolecular film-forming compound applied to exposed concrete
slab surfaces for temporary protection from rapid moisture 10ss.

Bonding Agent: Acrylic or Styrene Butadiene.

Epoxy Adhesive: ASTM C 881, two-component material suitable for use on dry or damp
surfaces. Provide material type, grade, and class 10 suit Project requirements.

Curing and Sealing: Curing and sealing compound to be used on all exposed concrete
flatwork and exterior surfaces of concrete beams, walls and columns. Two coat application
occuring immediately after surface water dissipation and concrete finishing and at approx. 28
days from placement. Products to be used:

1. Curing: Dayton Superior Crete Cure Concentrate J-12 Crete Cure
Approved equals must be submitted to Architect and approved in writing.
2. Sedling: L & M Construction Chemicals, Inc. Pentane

ADMIXTURES

Use water-reducing admixture or high-range water-reducing admixture (superplasticizer) in
concrete, as required, for placement and workability, and as approved by Engineer.

Use non-chloride accelerating admixture in concrete slabs placed at ambient temperatures
below 50 deg F (10 deg C).

Use high-range water-reducing admixture in pumped concrete, concrete for heavy-use
industrial slabs, architectural concrete, parking structure slabs, concrete required to be
watertight, and concrete with water-cement ratios below 0.50.

Use air-entraining admixture in exterior exposed concrete unless otherwise indicated. Add air-
enfraining admixture at manufacturer's prescribed rate o result in concrete at point of
placement having total air content with a tolerance of plus or minus 1-1/2 percent within the
following limits:

1. Concrete structures and slabs exposed to freezing and thawing, deicer chemicals, or
hydraulic pressure:

a. 6.5 percent (moderate exposure); for 3/4 inch maximum aggregate.
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2.7

2, In all other concrete, including vertical concrete walls, columns, beams and floor slabs
with any portion exposed 1o freezing and thawing conditions, use 5 percent air-
entrainment for 3/4" maximum size aggregate.

Use admixtures for water reduction and set accelerating or retarding in strict compliance with
manufacturer's directions.

PROPORTIONING AND DESIGNING MIXES

Prepare design mixes for each type and strength of concrete by either laboratory frial batch or
field experience methods as specified in ACI 301. For the trial batch method, use an
independent testing agency acceptable to Architect for preparing and reporting proposed
mix designs.

1. Do not use the same testing agency for field quality control testing.

2. Limit use of fly ash (pozzolanic admixtures) to not exceed 15 percent of cement content
by weight, with a 1.5 fo 1 replacement ratio. Loss of ignition at less than 1 percent and
water requirement not o exceed 100%.

Submit written reports to Architect of each proposed mix for each class of concrete at least 15
days prior to start of Work. Do not begin concrete production until proposed mix designs have
been reviewed by Architect,

Design mixes to provide normal weight concrete with the following properties as indicated on
drawings and schedules:

1. Concrete slabs on grade: 4000 psi (27.6 Mpa) and 6.0 bags, 28-day compressive
strength; water-cement ratio, 0.45 maximum (non-air-entrained), 0.35 maximum (air-
entrained).

Slump Limits: Proportion and design mixes to result in concrete slump at point of placement
as follows:

1. Ramps, slabs, and sloping surfaces: Not more than 3 inches

2, Concrete containing high-range water-reducing admixture (superplasticizer): Not more
than 8 inches (200 mm) affer adding admixture to site-verified 2 - 3 inch (50 - 75 mm)
slump concrete.

4, Other concrete: Not more than 4 inches (100 mm).

Adjustment to Concrete Mixes: Mix design adjustments may be requested by Contractor
when characteristics of materials, jolbb conditions, weather, test results, or other circumstances
warrant, as accepted by Architect. Laboratory test data for revised mix design and strength
results must be submitted to and accepted by Architect before using in Work.

CONCRETE MIXING

Job-Site Mixing: Mix concrete materials in appropriate drum-type batch machine mixer. For
mixers of 1 cu. yd. (0.76 cu. m) or smaller capacity, continue mixing at least 1-1/2 minutes, out
not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
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For mixers of capacity larger than 1 cu. yd. (0.76 cu. m), increase minimum 1-1/2 minutes of
mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).

1. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mix type, mix time, quantity, and amount of
water infroduced.

B. Ready-Mixed Concrete: Comply with requirements of ASTM C 94, and as specified.

1. When air temperature is between 85 deg F (29 deg C) and 90 deg F (32 deg C).
reduce mixing and delivery time from 1-1/2 hours to 75 minutes, and when air
temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60
minutes.

PART 3 - EXECUTION

3.1 GENERAL

A. Coordinate the installation of joint materials, vapor retarder/barrier, and other related materials
with placement of forms and reinforcing steel.

3.2 FORMS:

A. General: Design, erect, support, brace, and maintain formwork to support vertical, laterdl,
static, and dynamic loads that might be applied unfil concrete structure can support such
loads. Construct formwork so concrete memibers and structures are of correct size, shape,
alignment, elevation, and position. Maintain formwork construction tolerances and surface
iregularities complying with the following ACI 347 limits:

1. Provide Class A tolerances for concrete surfaces exposed to view.
2. Provide Class C tolerances for other concrete surfaces.
B. Construct forms to sizes, shapes, lines, and dimensions shown and to obtain accurate

alignment, location, grades, level, and plumb work in finished structures. Provide for openings,
offsets, sinkages, keyways, recesses, moldings, rustications, reglets, chamfers, blocking,
screeds, bulkheads, anchorages and inserts, and other features required in the Work. Use
selected materials to obtain required finishes. Solidly butt joints and provide backup at joints 1o
prevent cement paste from leaking.

C. Fabricate forms for easy removal without hammering or prying against concrete surfaces.
Provide crush plates or wrecking plates where stripping may damage cast concrete surfaces.
Provide top forms for inclined surfaces where slope is 100 steep 1o place concrete with bottom
forms only. Kerf wood inserts for forming keyways, reglets, recesses, and the like for easy
removal,

D. Provide temporary openings for clean-outs and inspections where interior area of formwork is
inaccessible before and during concrete placement. Securely brace temporary openings
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and set tightly 1o forms to prevent losing concrete mortar. Locate temporary openings in
forms at inconspicuous locations.

Chamfer exposed cormners and edges as indicated, using wood, metal, PVC, or rubber
chamfer strips fabricated to produce uniform smooth lines and tight edge joints.

Provisions for Other Trades: Provide openings in concrete formwork to accommodate work of
other trades. Determine size and location of openings, recesses, and chases from frades
providing such items. Accurately place and securely support items built into forms.

Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces 1o receive concrete.
Remove chips, wood, sawdust, dirt, or other debris just before placing concrete. Retighten
forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain
proper alignment.

PLACING REINFORCEMENT

General:  Comply with Concrete Reinforcing Steel Institute's recommended practice for
"Placing Reinforcing Bars," for details and methods of reinforcement placement and supports
and as specified.

1. Avoiding cutting or puncturing vapor retarder/barrier during reinforcement placement
and concreting operations. Repair damages before placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other materials that reduce or
destroy bond with concrete. Submit steel producer's certificates of mill analysis including
physical propoerties and chemical analysis of reinforcing steel.

Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcing by metal chairs, runners, bolsters, spacers, and hangers, as approved by
Architect.

Place reinforcement to maintain minimum coverages as indicated for concrete protection.
Arrange, space, and securely tie bars and bar supports to hold reinforcement in position
during concrete placement operations. Reinforcement bars are to be secured with wire ties at
all points of intersection unless the spacing is less than 12 inches in each direction, in which
case tie alternate points of intersection. Set wire ties so ends are directed into concrete, not
toward exposed concrete surfaces.

Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at least one
full mesh and lace splices with wire. Offset laps of adjoining widths to prevent continuous laps
in either direction.

Tack welding of reinforcing lbars will not be permitted.

The overlapping of sheets of metal mesh is one square plus 6 inches.

Splicing:  All reinforcement shall be furnished in the full lengths indicated on the drawings.
Splicing of bars is only permitted where shown on the drawings. Stagger splices as far apart as

possible. Lap bars thirty diameters minimum in making a splice. Do not bend reinforcing steel
after embedding in hardened concrete, unless authorized by Architect/Engineer.
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A

3.5

JOINTS

Construction Joints: Locate and install construction joints so they do not impair strength or
appearance of the structure, as acceptable to Architect.

Provide keyways at least 1-1/2 inches (38 mm) deep in construction joints in walls and slabs
and between walls and footings. Bulkheads designed and accepted for this purpose may be
used for slabs.

Place construction joints perpendicular 1o main reinforcement. Continue reinforcement across
construction joints except as indicated otherwise. Do not continue reinforcement through
sides of strip placements.

Use bonding agent on existing concrete surfaces that will be joined with fresh concrete.

Isolation Joints in Slabs-on-Grade: Construct isolatfion joints in slabs-on-grade at points of
contact between slabs-on-grade and vertical surfaces, such as column pedestals, foundation
walls, grade beams, and other locations, as indicated.

1. Joint fillers and sealants are specified in Division 7 Section "Joint Sealants."

Contraction (Control) Joints in Slabs-on-Grade: Construct confraction joints in slabs-on-grade
to form panels of patterns as shown. Use saw cuts 1/8 inch (3 mm) wide by one-fourth of slab
depth or inserts 1/4 inch (6 mm) wide by one-fourth of slab depth, unless otherwise indicated.

1. Form contraction joints by inserting premolded plastic, hardboard, or fiberboard strip
into fresh concrete until top surface of strip is flush with slab surface. Tool slab edges
round on each side of insert. After concrete has cured, remove inserts and clean
groove of loose debris.

2. Confraction joints in unexposed floor slabs may be formed by saw cuts as soon as
possible after slab finishing as may be safely done without dislodging aggregate.

3. If joint pattemn is not shown, provide joints not exceeding 10 ft. in either direction and
located to conform to bay spacing wherever possible (at column centerlines, half bays,
third bays).

4, Joint fillers and sealants are specified in Division 7 Section "Joint Sealants."

INSTALLING EMBEDDED ITEMS

General:  Set and build into formwork anchorage devices and other embedded items
required for other work that is attached 1o or supported by cast-in-place concrete. Use setting
drawings, diagrams, instructions, and directions provided by suppliers of items to be attached.
Install reglets to receive top edge of foundation sheet waterproofing and 1o receive through-
wall flashings in outer face of concrete frame at exterior walls, where flashing is shown af lintels,

relieving angles, and other conditions.

Install dovetail anchor slots in concrete structures as indicated on drawings.
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D. Forms for Slabs: Set edge forms, bulkheads, and intfermediate screed strips for slabs to
achieve required elevations and contours in finished surfaces. Provide and secure units to
support screed strips using strike-off templates or compacting-type screeds.

3.6 PREPARING FORM SURFACES

A. General: Coat contact surfaces of forms with an approved, nonresidual, low-VOC, form-
coating compound before placing reinforcement.

B. Do not allow excess form-coating material to accumulate in forms or come into contact with
in-place concrete surfaces against which fresh concrete will be placed. Apply according to
manufacturer's instructions.

1. Coat steel forms with a nonstaining, rust-preventative material.  Rust-stained steel
formwork is not acceptable.

3.7 CONCRETE PLACEMENT

A. Inspection: Before placing concrete, inspect and complete formwork installation, reinforcing
steel, and items to be embedded or cast in. Notify other trades to permit installation of their
work.  Architect/Engineer/Project Manager to review and approve formwork, reinforcement,
etfc. prior to commencement of concreting.

B. General: Comply with ACI 304, "Guide for Measuring, Mixing, Transporting, and Placing
Concrete," and as specified.

C. Deposit concrete continuously or in layers of such thickness that no new concrete will be
placed on concrete that has hardened sufficiently to cause seams or planes of weakness. (24
inches thick layers or less). If a section cannot be placed continuously, provide construction
joints as specified. Deposit concrete to avoid segregation at its final location.

D. Placing Concrete in Forms: Deposit concrete in forms in horizontal layers no deeper than 24
inches (600 mm) and in a manner to avoid inclined construction joints.  Where placement
consists of several layers, place each layer while preceding layer is still plastic to avoid cold
joints.

1. Consolidate placed concrete by mechanical vibrating equipment supplemented by
hand-spading, rodding, or tamping. Use equipment and procedures for consolidation
of concrete complying with ACI 309.

2. Do not use vibrators to fransport concrete inside forms. Insert and withdraw vilborators
vertically at uniformly spaced locations no farther than the visible effectiveness of the
machine. Place vibrators to rapidly penetrate placed layer and at least 6 inches (150
mm) into preceding layer. Do not insert vibrators into lower layers of concrete that have
begun to set. At each insertion, limit duration of vibration to time necessary to
consolidate concrete and complete embedment of reinforcement and other
embedded items without causing mix to segregate. Concrete to be deposites as near
as possible to its final position to avoid segregation due to rehandling or flowing.

3. Concrete shall not be allowed to freefall over six (6) feet.

E. Placing Concrete Slabs: Deposit and consolidate concrete slabs in a continuous operation,
within limits of construction joints, until completing placement of a panel or section.
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1. Consolidate concrete during placement operations so that concrete is thoroughly
worked around reinforcement, other embedded items and into corners.
2. Bring slab surfaces 1o correct level with a straightedge and strike off. Use bull floats or

darbies 1o smooth surface free of humps or hollows. Do not disturb slab surfaces prior 1o
beginning finishing operations.
3. Maintain reinforcing in proper position on chairs during concrete placement.

Cold-Weather Placement; Comply with provisions of ACI 306 and as follows. Protect concrete
work from physical damage or reduced strength that could be caused by frost, freezing
actions, or low temperatures.

When air temperature has fallen o or is expected 1o fall below 40 deg F (4 deg C), uniformly
heat water and aggregates before mixing to obtain a concrete mixture temperature of not
less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg C) at point of placement.

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

2. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise accepted in mix designs.

3. If freezing may occur during curing period, the concrete shall be protected by means

of an insulating covering and/or heating to prevent freezing for a period of not less than
10 days after placing. No combustion heating shall be allowed during the first 24 hours
unless precautions are taken to prevent exposure to exhaust gases.

Hot-Weather Placement: When hot weather conditions exist that would impair quality and
strength of concrete, place concrete complying with ACI 305 and as specified.

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

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that steel
temperature will not exceed the ambient aqir temperature immediately before
embedding in concrete.

3. Fog spray forms, reinforcing steel, and subgrade just before placing concrete. Keep
subgrade moisture uniform without puddles or dry areas.

4, Use water-reducing retarding admixture when required by high temperatures, low
humidity, or other adverse placing conditions, as acceptable to Architect.

Adding Water to Concrete: Do not add water to concrete without approval of
Engineer/Project Manager. Account for all water added to the concrete mix.

Do not add water to ready-mix concrete drum unless:
1. Water is added only while the concrete is mixing in the drum.
2. The mixing fruck is equipped with a revolution counter and a working water meter.

3. The delivery ticket provides all information regarding the total amount of water added to
the mix.

FINISHING FORMED SURFACES
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A

Rough-Formed Finish:  Provide a rough-formed finish on formed concrete surfaces not
exposed to view in the finished Work or concealed by other construction. This is the concrete
surface having texture imparted by form-facing material used, with tie holes and defective
areas repaired and patched, and fins and other projections exceeding 1/4 inch (6 mm) in
height rubbed down or chipped off.

Smooth-Formed Finish: Provide a smooth-formed finish on formed concrete surfaces exposed
to view or to be covered with a coating material applied directly to concrete, or a covering
material applied directly to concrete, such as waterproofing, dampproofing, veneer plaster,
painting, or another similar system. This is an as-cast concrete surface obtained with selected
form-facing material, aranged in an orderly and symmetrical manner with a minimum of
seams. Repair and patch defective areas with fins and other projections completely removed
and smoothed.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike-off ssnooth and finish with a texture matching adjacent
formed surfaces. Continue final surface freatment of formed surfaces uniformly across
adjacent unformed surfaces unless otherwise indicated.

MONOLITHIC SLAB FINISHES

Scratch Finish:  Apply scratch finish to monolithic slab surfaces to receive concrete floor
fopping or mortar setting beds for file, portland cement terrazzo, and other bonded applied
cementitious finish flooring material, and where indicated.

1. After placing slabs, finish surface to tolerances of F(F) 15 (floor flatness) and F(L) 13 (floor
levelness) measured according to ASIME 1155 (ASTME 1155M).  Slope surfaces
uniformly to drains where required. After leveling, roughen surface before final set with
stiff brushes, brooms, or rakes.

Float Finish: Apply float finish to monaolithic slab surfaces to receive trowel finish and other
finishes as specified; slab surfaces 10 be covered with membrane or elastic waterproofing,
membrane or elastic roofing, or sand-bed terrazzo; and where indicated.

1. After screeding, consolidating, and leveling concrete slabs, do not work surface until
ready for floating. Begin floating, using float blades or float shoes only, when surface
water has disappeared, or when concrete has stiffened sufficiently to permit operation
of power-driven floats, or both. Consolidate surface with power-driven floats or by hand-
floating if area is small or inaccessible to power units.  Finish surfaces o tolerances of
F(F) 18 (floor flatness) and F(L) 15 (floor levelness) measured according to ASTM E 1155
(ASTM E 1155M). Cut down high spots and fill low spots. Uniformly slope surfaces to
drains. Immediately after leveling, refloat surface to a uniform, smooth, granular texture.

Trowel Finish:  Apply a trowel finish to monolithic slab surfaces exposed to view and slab
surfaces 1o be covered with resilient flooring, carpet, ceramic or quarry tile, paint, or another
thin film-finish coating system.

1. After floating, begin first frowel-finish operation using a power-driven trowel. Begin final
froweling when surface produces a ringing sound as trowel is moved over surface.
Consolidate concrete surface by final hand-troweling operation, free of trowel marks,
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uniform in texture and appearance, and finish surfaces to tolerances of F(F) 20 (floor
flatness) and F() 17 (floor levelness) measured according to ASTME 11565
(ASTM E 1155M).  Grind smooth any surface defects that would telegraph through
applied floor covering system.

D. Trowel and Fine Broom Finish: Where ceramic or quarry tile is to be installed with thin-set
mortar, apply a trowel finish as specified, then immediately follow by slightly scarifying the
surface with a fine broom.

E. Nonslip Broom Finish:  Apply a nonslip broom finish to exterior concrete platforms, steps, and
ramps, and elsewhere as indicated.

1. Immediately after float finishing, slightly roughen concrete surface by brooming with
fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish
with Architect before application.

3.10 MISCELLANEOUS CONCRETE ITEMS

A. Filing In: Fill in holes and openings left in concrete structures for passage of work by other
frades, unless otherwise shown or directed, after work of other trades is in place. Mix, place,
and cure concrete as specified to blend with in-place construction.  Provide other
miscellaneous concrete filling shown or required to complete Work.

B. Equipment Bases and Foundations: Provide machine and equipment bases and foundations
as shown on drawings. Set anchor bolts for machines and equipment to template at correct
elevations, complying with diagrams or templates of manufacturer furmnishing machines and
equipment.

3.11 CONCRETE CURING AND PROTECTION

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. In hot, dry, and windy weather protect concrete from rapid moisture loss before
and during finishing operations with an evaporation-control material.  Apply according to
manufacturer's instructions after screeding and bull floating, but before power floating and
froweling.

B. Start initial curing as soon as free water has disappeared from concrete surface after placing
and finishing. Weather permitting, keep continuously maoist for not less than 7 days.

C. Curing Methods: Cure concrete by curing compound, by moist curing, by moisture-retaining
cover curing, or by combining these methods, as specified.

D. Provide moisture curing by the following methods:

1. Keep concrete surface continuously wet by covering with water. (water ponding).

2. Use continuous water-fog spray.

3. Cover concrete surface with specified absorptive cover, thoroughly saturate cover with
water, and keep continuously wet. Place absorptive cover to provide coverage of
concrete surfaces and edges, with a 4 inch (100 mm) lap over adjacent absorptive
covers.
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3.13

3.14

Provide moisture-retaining cover curing as follows:

1. Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in
widest practicable width with sides and ends lapped at least 3 inches (76 mm) and
sealed by waterproof tape or adhesive. Immediately repair any holes or tears during
curing period using cover material and waterproof tape.

Apply curing compound on exposed interior slabs and on exterior slabs, walks, and curbs as
follows:

1. Apply curing compound to concrete slabs as soon as final finishing operations are
complete (within 2 hours and after surface water sheen has disappeared). Apply
uniformly in contfinuous operation by power spray or roller according to manufacturer's
directions. Recoat areas subjected to heavy rainfall within 3 hours after initial
application. Maintain continuity of coating and repair damage during curing period.

2. Use membrane curing compounds that will not affect surfaces o be covered with finish
materials applied directly to concrete.

Curing Formed Surfaces: Cure formed concrete surfaces, including underside of beams,
supported slabs, and other similar surfaces, by moist curing with forms in place for the full
curing period or until forms are removed. If forms are removed, continue curing by methods
specified above, as applicable.

Curing Unformed Surfaces: Cure unformed surfaces, including slabs, floor topping, and other
flat surfaces, by applying the appropriate curing method.

1. Final cure concrete surfaces to receive finish flooring with a moisture-retaining cover,
unless otherwise directed.

REMOVING FORMS

General:  Formwork not supporting weight of concrete, such as sides of beams, walls,
columns, and similar parts of the work, may be removed after cumulatively curing at not less
than 50 deg F (10 deg C) for 24 hours after placing concrete, provided concrete is sufficiently
hard to not be damaged by form-removal operations, and provided curing and protection
operations are maintained.

Formwork supporting weight of concrete, such as beam soffits, joists, slalbs, and other structural
elements, may not be removed in less than 14 days or until concrete has attained at least 75
percent of design minimum compressive strength af 28 days. Determine potential
compressive strength of in-place concrete by testing field-cured specimens representative of
concrete location or membpers.

Form-facing material may be removed 4 days after placement only if shores and other
vertical supports have been arranged to permit removal of form-facing material without
loosening or disturbing shores and supports.

REUSING FORMS
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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-coating compound as specified for new formwork.

When forms are extended for successive concrete placement, thoroughly clean surfaces,
remove fins and laitance, and fighten forms to close joints. Align and secure joint to avoid
offsets. Do not use patched forms for exposed concrete surfaces except as acceptable 1o
Architect,

CONCRETE SURFACE REPAIRS

Patching Defective Areas: Repair and patch defective areas with cement mortar immediately
after removing forms, when acceptable to Architect.

Mix dry-pack mortar, consisting of one part porland cement to 2-1/2 parts fine aggregate
passing a No. 16 mesh (1.2 mm) sieve, using only enough water as required for handling and
placing.

1. Cut out honeycombs, rock pockets, voids over 1/4 inch (6 mm) in any dimension, and
holes left by tie rods and bolts down to solid concrete but in no case to a depth less
than 1 inch (25 mm). Make edges of cuts perpendicular to the concrete surface.
Thoroughly clean, dampen with water, and brush-coat the area to be patched with
bonding agent. Place patching mortar before bonding agent has dried.

2. For surfaces exposed to view, blend white portland cement and standard portland
cement so that, when dry, patching mortar will match surrounding color.  Provide test
areas af inconspicuous locations 1o verify mixture and color match before proceeding
with patching. Compact mortar in place and strike-off slightly higher than surrounding
surface.

Repairing Formed Surfaces: Remove and replace concrete having defective surfaces if
defects cannot be repaired to satisfaction of Architect. Surface defects include color and
texture irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets, fins and other
projections on the surface, and stains and other discolorations that cannot be removed by
cleaning. Flush out form tie holes and fill with dry-pack mortar or precast cement cone plugs
secured in place with bonding agent.

1. Repair concealed formed surfaces, where possible, containing defects that affect the
concrete's durability. If defects cannot be repaired, remove and replace the concrete.

Repaiing Unformed Surfaces: Test unformed surfaces, such as monolithic slabs, for
smoothness and verify surface tolerances specified for each surface and finish. Correct low
and high areas as specified. Test unformed surfaces sloped to drain for trueness of slope and
smoothness by using a template having the required slope.

1. Repair finished unformed surfaces containing defects that affect the concrete's
durability. Surface defects include crazing and cracks in excess of 0.01 inch (0.25 mm)
wide or that penetrate to the reinforcement or completely through nonreinforced
sections regardless of width, spalling, popouts, honeycombs, rock pockets, and other
objectionable conditions.

2. Correct high areas in unformed surfaces by grinding after concrete has cured at least
14 days.

3. Correct low areas in unformed surfaces during or immediately after completing surface
finishing operations by cutting out low areas and replacing with patching mortar.  Finish
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repaired areas to blend intfo adjacent concrete. Proprietary underlayment compounds
may be used when acceptable to Architect.

4, Repair defective areas, except random cracks and single holes not exceeding 1 inch
(25 mm) in diameter, by cufting out and replacing with fresh concrete. Remove
defective areas with clean, square cuts and expose reinforcing steel with at least 3/4
inch (19 mm) clearance all around. Dampen concrete surfaces in contact with
patching concrete and apply bonding agent. Mix patching concrete of same
materials to provide concrete of same type or class as original concrete.  Place,
compact, and finish to blend with adjacent finished concrete. Cure in same manner as
adjacent concrete,

Repair isolated random cracks and single holes 1 inch (25 mm) or less in diameter by dry-pack
method. Groove top of cracks and cut out holes to sound concrete and clean of dust, dirt,
and loose particles. Dampen cleaned concrete surfaces and apply bonding compound.
Place dry-pack before bonding agent has dried. Compact dry-pack mixture in place and
finish fo match adjacent concrete. Keep patched area continuously moist for at least 72
hours.

Perform structural repairs with prior approval of Architect for method and procedure, using
specified epoxy adhesive and mortar.

Repair methods not specified above may be used, subject to acceptance of Architect.

QUALITY CONTROL TESTING DURING CONSTRUCTION

General: The Owner will employ a testing agency 1o perform tests and to submit test reports.
All laboratory testing and special inspections services will be performed af no cost to the
Contractor except for testing specified in *Duties of Contractor” and “Additional Testing”.

The Owner's paying for testing and servics does not relieve the Contractor of responsibility to
furmnish materials and construction in full compliance with Contract Documents.

Failure 1o identify any defective work or material does not prevent later rejection when such
defect is discovered, nor obligate Architect/Engineer for final acceptance.

The testing agency employed by the Owner will meet the requirements of ASTM E329.
To facilitate testing and inspection, Contractor will:

1. Fumish labor to assist testing agency in obtaining and handling samples at site or
sources of materials.

2. Advise testing agency sufficiently in advance of operations to allow for completion of
quality tests and assignment of personnel.

3. Provide and maintain adequate facilities for safe storage and proper curing of concrete
test specimens on site for 24 hours as required by ASTM C 31.

Conftractor is responsible for all retesting and remedial work required as a result of failed tests.

Sampling and testing for quality control during concrete placement will include the following,
as directed by Architect,
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1.

Sampling Fresh Concrete: ASTM C 172, except modified for slump to comply with
ASTM C 94,

Q. Slump: ASTM C 143; one test at point of discharge for each day's pour of each
type of concrete; additional tests when concrete consistency seems to have
changed.

b. Air Content:  ASTM C 173, volumetric method for lightweight or normal weight
concrete; ASTM C 231, pressure method for normal weight concrete; one for
each day's pour of each type of air-entrained concrete.

C. Concrete Temperature: ASTM C 1064; one test hourly when air temperature is 40
deg F (4 deg C) and below, when 80 deg F (27 deg C) and above, and one test
for each set of compressive-strength specimens.

d. Compression Test Specimen: ASTM C 31; one set of four standard cylinders for
each compressive-strength test, unless otherwise directed. Mold and store
cylinders for laboratory-cured test specimens except when field-cured tfest
specimens are required.

e. Compressive-Strength Tests: ASTM C 39; one set for each day's pour exceeding 5
cu. yd. (4 cu. m) plus additional sets for each 50 cu. yd. (38 cu. m) more than the
first 25 cu. yd. (19 cu. m) of each concrete class placed in any one day; one
specimen tested at 7 days, two specimens tested at 28 days, and one specimen
retained in reserve for later testing if required.

When frequency of testing will provide fewer than five strength tests for a given class of
concrete, conduct testing from at least five randomly selected batches or from each
batch if fewer than five are used.

When tfotal quantity of a given class of concrete is less than 50 cu. yd. (38 cu. m),
Architect may waive strength testing if adequate evidence of satisfactory strength is
provided.

When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, evaluate current operations and provide corrective procedures for
protecting and curing the in-place concrete.

Strength level of concrete will be considered satisfactory if averages of sets of three
consecutive strength test results equal or exceed specified compressive strength and no
individual strength test result falls below specified compressive strength by more than
500 psi (3.4 MPq).

C. Test results will be reported in writing to Architect, Structural Engineer, ready-mix producer, and
Contractor within 24 hours after tests. Reports of compressive strength tests shall contain the
Project identification name and number, date of concrete placement, name of concrete
testing service, concrete type and class, location of concrete batch in structure, design
compressive strength af 28 days, concrete mix proportions and materials, compressive
breaking strength, and type of break for both 7-day tests and 28-day tests.

D. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be
pemitted but shall not be used as the sole basis for acceptance or rejection.

E. Core Tests: Obtain and test cores in accord with ASTM 42,

1.

2.

If concrete in structure will be dry under service conditions, air dry cores (temperature 60
to 80 degrees F relative humidity less than 60 percent) for 7 days before test.

Test dry.
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3. If concrete in structure will be more than superficially wet under service conditions, test
cores after moisture conditioning.

4, Take at least three representative cores from each member or area of concrete in
place that is considered potentially different.

5. Location determined by Architect/Engineer so as least fo impair strength of structure.

6. If, before testing, one or more of cores shows evidence of having been damaged
subsequent to or during removal from structure, replace it.

7. Concrete in area represented by a core test will be considered adequate if average
strength of concrete of cores is equal 1o at least 85 percent of and if no single core is
less than 75 percent of specified strength (f*c). Fill core holes with low slump concrete
or mortar and finish surface to match adjacent concrete,

Additional Tests: The testing agency will make additional tests of in-place concrete when test
results indicate specified concrete strengths and other characteristics have not been atftained
in the structure, as directed by Architect. Testing agency may conduct tests to determine
adequacy of concrete by cored cylinders complying with ASTM C 42, or by other methods as
directed.

Concrete Protection: Contractor is responsible to protect concrete from freezing, oil, grease,
staining or defacement of any kind until it has set. If such profection is not provided,
Contractor shall be responsible for removing and replacing concrete at own expense.

WARRANTY

Provide writtem warranty for concrete work, in form approved by Architect, 1o promptly repair
and/or replace defective concrete as directed by the Owner and /or Architect at the
contractor's expense. Defective concrete is defined as concrete failure due to pitting,
spalling, flaking or cracking (cracks which exceed 1/16 inch width), or cracks which occur due
to inadequate or untimely crack control proceedures as determined by the Architect.
Defective work also includes concrete that does not meet Class A finish quality, or tfolerances
specified. New replacement work is required to be warranted according to terms of original
warranty starting at date of replacement.

1. Terms of Warranty:  Two (2) years starting from date of substantial completion.
2. Submit written warranty to Architect for approval as to form.

END OF SECTION 03300
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SECTION 05500 - METAL FABRICATIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A This Section includes the following:
1. Steel framing and supports for countertops.
2. Miscellaneous steel trim including stainless steel bent plate corner guards.
B. Related Sections include the following:
1. Division 5 Section "Pipe and Tube Railings."

1.3 SUBMITTALS

A. Shop Drawings: Show fabrication and installation details for metal fabrications.

1. Include plans, elevations, sections, and details of metal fabrications and their
connections. Show anchorage and accessory items.

2. Provide templates for anchors and bolts specified for installation under other Sections.

3. For installed products indicated to comply with design loads, include structural analysis
data signed and sealed by the qualified professional engineer responsible for their
preparation.

B. Mill Certificates:  Signed by manufacturers of stainless-steel sheet certifying that products

furnished comply with requirements.

1.4 PROJECT CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction contiguous with
metal fabrications by field measurements before fabrication and indicate measurements on
Shop Drawings.

1. Established Dimensions: Where field measurements cannot be made without delaying
the Work, establish dimensions and proceed with fabricating metal fabrications without
field measurements. Coordinate wall and other contiguous construction to ensure that
actual dimensions correspond o established dimensions.

2, Provide allowance for frimming and fitting af site.
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A

COORDINATION

Coordinate installation of anchorages for metal fabrications.  Fumish setting drawings,
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor
polts, and items with infegral anchors, that are to be embedded in concrete or masonry.
Deliver such items to Project site in time for installation.

Coordinate installation of steel weld plates and angles for casting info concrete that are
specified in this Section but required for work of another Section. Deliver such items to Project
site in time for installation.

PART 2 - PRODUCTS

2.1

A

2.2

2.3

2.4

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, products specified.
2. Available Manufacturers:  Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
manufacturers specified.
METALS, GENERAL
Metal Surfaces, General: Provide materials with smooth, flat surfaces, unless otherwise
indicated. For metal fabrications exposed 1o view in the completed Work, provide materials
without seam mairks, roller marks, rolled trade names, or blemishes.
FERROUS METALS
Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 666, Type 304.
Stainless-Steel Bars and Shapes: ASTM A 276, Type 304.
Steel Tubing: ASTM A 500, cold-formed steel tubing.
Steel Pipe: ASIM A 53/A 53M, standard weight (Schedule 40), unless another weight is
indicated or required by structural loads.
FASTENERS

General, where indicated or required: Unless otherwise indicated, provide Type 304 stainless-
steel fasteners for exterior use and zinc-plated fasteners with coating complying with
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ASTM B 633, Class Fe/Zn 5, af exterior walls. Provide stainless-steel fasteners for fastening
aluminum. Select fasteners for type, grade, and class required.

Steel Bolts and Nutfs: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M,
Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat
washers.

Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts, nuts and,
where indicated, flat washers; ASIMF 593 (ASTM F 738M) for bolts and ASTM F 594
(ASTM F 836M) for nuts, Alloy Group 1 (A1).

Anchor Bolts: ASTM F 1554, Grade 36.

1. Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where item being
fastened is indicated to be galvanized.

Eyebolts: ASTM A 489.

Machine Screws: ASME B18.6.3 (ASME B18.6.7M).

Lag Bolts: ASME B18.2.1 (ASME B18.2.3.8M).

Wood Screws: Flat head, ASME B18.6.1.

Plain Washers: Round, ASME B18.22.1 (ASME B18.22M).

Lock Washers: Helical, spring type, ASME B18.21.1 (ASME B18.21.2M).

Expansion Anchors; Anchor bolt and sleeve assembly with capability o sustain, without failure,
a load equal to six times the load imposed when installed in unit masonry and four times the

load imposed when installed in concrete, as determined by testing according to ASTM E 488,
conducted by a qualified independent testing agency.

1. Material for Anchors in Interior Locations: Carbon-steel components zinc-plated to
comply with ASTM B 633, Class Fe/Zn 5.

2. Material for Anchors in Exterior Locations: Alloy Group 1 (A1) stainless-steel bolts
complying with ASTM F 593 (ASTM F 738M) and nuts complying with ASTM F 594
(ASTM F 836M).

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according 1o AWS specifications for metal alloy
welded.

Shop Primers: Provide primers that comply with Division @ painting Sections.

Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with MPI#79.

1. Use primer with a VOC content of 420 g/L (3.5 Ib/gal.) or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
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2. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

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.

Concrete Materials and Properties: Comply with requirements in Division 3 Section "Cast-in-
Place Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day
compressive strength of 3000 psi (20 MPa), unless otherwise indicated.

FABRICATION, GENERAL

Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units
only as necessary for shipping and handling limitations. Use connections that maintain
structural value of joined pieces. Clearly mark units for reassembly and coordinated
installation.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges 1o a
radius of approximately 1/32 inch (T mm), unless otherwise indicated. Remove sharp or rough
areas on exposed surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

Form exposed work true to line and level with accurate angles and surfaces and straight
edges.

Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4 At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of
adjacent surface.

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 least conspicuous.

Fabricate seams and other connections that will be exposed to weather in a manner to
exclude water. Provide weep holes where water may accumulate,

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws,
and similar items.

Provide for anchorage of type indicated; coordinate with supporting structure.  Space
anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
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A

2.8

2.9

2.10

MISCELLANEQUS FRAMING AND SUPPORTS

General: Provide steel framing and supports not specified in other Sections as needed to
complete the Work.

Fabricate units from steel shapes, plates, and bars of welded construction, unless otherwise
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive
adjacent construction retained by framing and supports. Cut, drill, and tap units to receive
hardware, hangers, and similar items.

1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts if units are installed after concrete is placed.

Galvanize miscellaneous framing and supports where indicated.

Prime miscellaneous framing and supports with zinc-rich primer where indicated.

MISCELLANEOUS STEEL TRIM

Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown
with continuously welded joints and smooth exposed edges. Miter corners and use concealed
field splices where possible.

Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation
with other work.

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry
construction.

Prime interior miscellaneous steel frim, where indicated with zinc-rich primer.

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

Finish metal fabrications after assembly.

STEEL AND IRON FINISHES

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."

Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, except those
with galvanized finishes and those 1o be embedded in concrete, sprayed-on fireproofing, or
masonry, unless otherwise indicated. Comply with SSPC-PA 1, "Paint Application Specification
No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.
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1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

STAINLESS-STEEL FINISHES
Remove tool and die marks and stretch lines or blend into finish.

Grind and polish surfaces to produce uniform, directionally textured, polished finish indicated,
free of cross scratches. Run grain with long dimension of each piece.

Bright, Directional Satin Finish: No. 4.

When polishing is completed, passivate and rinse surfaces. Remove embedded foreign
matter and leave surfaces chemically clean.

PART 3 - EXECUTION

3.1

A

3.2

INSTALLATION, GENERAL

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal
fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with
edges and surfaces level, plumb, frue, and free of rack; and measured from established lines
and levels.

Fit exposed connections accurately together to form hairline joints. Weld connections that are
not to be left as exposed joints but cannot be shop welded because of shipping size
limitations. Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip
galvanized after fabrication and are for bolted or screwed field connections.

Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal
fabrications are required to be fastened to in-place construction. Provide threaded fasteners
for use with concrete and masonry inserts, toggle bolts, through bolts, lag bolts, wood screws,
and other connectors.

Corrosion Protection: Coat concealed surfaces of aluminum that will come info contact with
grout, concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint.

INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

General: Install framing and supports to comply with requirements of items being supported,
including manufacturers' written instructions and requirements indicated on Shop Drawings.

Anchor supports for operable partitions securely to and rigidly brace from building structure.
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3.3 ADJUSTING AND CLEANING

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and

abraded areas. Paint uncoated and abraded areas with the same material as used for shop
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

B. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint are specified in Division 9 painting Sections.

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

END OF SECTION 05500
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SECTION 05521 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL

1.1

1.2

1.3

A

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Steel pipe railings.

Related Sections include the following:

1. Division 3 Section "Cast-In-Place Concrete" for installing steel tube railings in concrete.

2. Division @ Section "Painting" for painting exterior railings fabricated from pipes.
PERFORMANCE REQUIREMENTS

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.

Structural Performance: Provide railings capable of withstanding the effects of gravity loads
and the following loads and stresses within limits and under conditions indicated:

1. Handrails:

a. Uniform load of 50 Ibf/ ft. (0.73 kN/m) applied in any direction.
b. Concentrated load of 200 Ibf (0.89 kN) applied in any direction.
C. Uniform and concentrated loads need not be assumed to act concurrently.

2. Bottom Rails of Guards:

a. Uniform load of 50 Ibf/ ft. (0.73 kN/m) applied horizontally and concurrently with
100 Ibf/ ft. (1.46 kN/m) applied vertically downward.

b. Concentrated load of 200 Ibf (0.89 kN) applied in any direction.

C. Uniform and concentrated loads need not be assumed to act concurrently.

Thermal Movements: Provide exterior railings that allow for thermal movements resulting from
the following maximum change (range) in ambient and surface temperatures by preventing
buckling, opening of joints, overstressing of components, failure of connections, and other
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1.4

1.5

1.6

1.7

detrimental effects. Base engineering calculation on surface temperatures of materials due to
both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.

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

SUBMITTALS

Product Data: For the following:

1. Manufacturer's product lines of mechanically connected railings, where applicable.
2. Grout, anchoring cement, and paint products.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. For installed products indicated to comply with design loads, include structural analysis
data signed and sealed by the qudlified professional engineer responsible for their
preparation.

Welding certificates.

Qualification Data: For professional engineer.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, according to ASTM E 894 and ASTM E 935.

QUALITY ASSURANCE

Source Limitations:  Obtain each type of railing through one source from a single
manufacturer.

Welding: Quadlify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code--Steel."

PROJECT CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with
railings by field measurements before fabrication and indicate measurements on Shop
Drawings.

COORDINATION AND SCHEDULING

Coordinate installation of anchorages for railings.  Furnish sefting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items
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with infegral anchors, that are 1o be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.

Schedule installation so wall aftachments 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

A

2.2

2.3

2.4

MANUFACTURERS

Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Steel Pipe and Tube Railings:

Pisor Industries, Inc.

Sharpe Products.

Wagner, R & B, Inc.; a division of the Wagner Companies.
Quadlified local fabrication shop.

aooo

METALS, GENERAL

Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller
marks, rolled trade names, stains, discolorations, or blemishes.

Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as
supported rails, unless otherwise indicated.
STEEL AND IRON

Pipe: ASIM 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 for exterior installations and where indicated.

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

FASTENERS
General: Provide the following:

1. Steel Railings: Plated steel fasteners complying with ASTM B 633, Class Fe/Zn 25 for
electrodeposited zinc coating.

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.
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C.

2.5

2.6

Fasteners for Inferconnecting Railing Components:

1. Provide concedled fasteners for interconnecting railing components and for attaching
them to other work, unless otherwise indicated.
2. Railings may be welded if shop fabricated.

Anchors:  Provide cast-in-place, chemical or torgue-confrolled expansion anchors, where
indicated, fabricated from corrosion-resistant materials with capability to sustain, without
failure, a load equal to six times the load imposed when installed in unit masonry and equal to
four times the load imposed when installed in concrete, as determined by testing per
ASTM E 488 conducted by a qualified independent testing agency.

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

Shop Primer for Galvanized Steel:  Zinc-dust, zinc-oxide primer formulated for priming zinc-
coated steel and for compatibility with finish paint systems indicated, and complying with
SSPC-Paint 5.

Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizihg welds in steel,
complying with SSPC-Paint 20.

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.

Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion
cement formulation for mixing with water af Project site to create pourable anchoring,
patching, and grouting compound.

1. Water-Resistant Product: At exterior locations provide formulation that is resistant to
erosion from water exposure without needing protection by a sealer or waterproof
coating and that is recommended by manufacturer for exterior use.

FABRICATION

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.

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 connections that maintain
structural value of joined pieces.

Cut, dril, and punch metals cleanly and accurately. Remove burrs and ease edges to @
radius of approximately 1/32 inch (1T mm), unless otherwise indicated. Remove sharp or rough
areas on exposed surfaces.
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D.

E.

Form work true to line and level with accurate angles and surfaces.

Fabricate connections that will be exposed to weather in a manner 1o exclude water. Provide
weep holes where water may accumulate.

Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.

Connections:  Fabricate railings with either welded or nonwelded connections, unless
otherwise indicated.

Welded Connections: Cope components at connections 1o provide close fit, or use fittings
designed for this purpose. Weld all around at connections, including af 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.

Nonwelded Connections: Connect members with concealed mechanical fasteners and
fittings. Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.

1. Fabricate splice joints for field connection using an epoxy structural adhesive if this is
manufacturer's standard splicing method.

Form changes in direction as follows:
1. As detailed.

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 exposed surfaces of
components.

Close exposed ends of railing members with prefabricated end fittings or welded caps.

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 1/4 inch (6 mm) or less.

Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings,
and anchors to interconnect railing members 1o other work, unless otherwise indicated.

1. At brackets and fittings fastened to plaster or gypsum board partitions, provide fillers
made from crush-resistant material, or other means to fransfer wall loads through wall
finishes to structural supports and prevent bracket or fitting rotation and crushing of
substrate,

Provide inserts and other anchorage devices for connecting railings to concrete or masonry
work, where indicated. Fabricate anchorage devices capable of withstanding loads imposed
by railings. Coordinate anchorage devices with supporting structure.
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2.7

P.

For railing posts set in concrete, provide steel sleeves not less than 6 inches (150 mm) long with
inside dimensions not less than 1/2 inch (13 mm) greater than outside dimensions of post, with
steel plate forming bottom closure.

Toe Boards: Where indicated, provide toe boards at railings around openings and at edge of
open-sided floors and platforms. Falbricate to dimensions and details indicated.

STEEL AND IRON FINISHES
Galvanized Railings:

1. Hot-dip galvanize exterior steel and iron railings, including hardware, after fabrication.
2. Comply with ASTM A 123/A 123M for hot-dip galvanized railings.
3. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware.

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.

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

Preparation for Shop Priming: After galvanizing, thoroughly clean railings of grease, dirt, ail, flux,
and other foreign matter, and treat with metallic-phosphate process.

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 railings:

1. Exterior Railings (SSPC Zone 1B): SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."

Apply shop primer to prepared surfaces of railings, unless otherwise indicated. Comply with
requirements in SSPC-PA 1, '"Paint Application Specification No. 1: Shop, Field, and
Maintenance Painting of Steel," for shop painting. Primer need not be applied to surfaces to
be embedded in concrete or masonry.

PART 3 - EXECUTION

3.1

A

INSTALLATION, GENERAL
Fit exposed connections together to form tight, hairline joints.

Perform cutting, driling, 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 1/16 inch in 3 feet (2 mmin 1 m).
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3.2

3.3

3.4

3.5

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 1/4 inch in 12 feet (5 mm
in 3 m).

Corrosion Protection: Coat concealed surfaces of aluminum that will be in contact with grout,
concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint.

Adjust railings before anchoring 1o ensure matching alignment at abutting joints.

Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for
securing railings and for properly transferring loads 1o in-place construction.

RAILING CONNECTIONS

Welded Connections: Use fully welded joints for permanently connecting railing components.
Comply with requirements for welded connections in Part 2 "Fabrication" Aricle whether
welding is performed in the shop or in the field.

ANCHORING POSTS

At contractor's opftion, use steel pipe sleeves preset and anchored into concrete for installing
posts. After posts have been inserted into sleeves, fill annular space between post and sleeve
with nonshrink, nonmetallic grout, mixed and placed to comply with anchoring material
manufacturer's written instructions, or

Form or core-diill holes not less than 5 inches (125 mm) deep and 3/4 inch (20 mm) larger
than OD of post for installing posts in concrete. Clean holes of loose material, insert posts, and
filll annular space between post and concrete with nonshrink, nonmetallic grout, mixed and
placed to comply with anchoring material manufacturer's written instructions.

Leave anchorage joint exposed; wipe off surplus anchoring material; and leave 1/8-inch (3-
mm) buildup, sloped away from post.

ANCHORING RAILING ENDS

Where indicated, anchor railing ends 1o concrete and masonry with round flanges connected
fo railing ends and anchored o wall construction with anchors and bolts.

ATTACHING HANDRAILS TO WALLS

Where indicated, afttach handrails to wall with wall brackets. Provide brackets with 1-1/2-inch
(38-mm) clearance from inside face of handrail and finished wall surface.

1. Use type of bracket with flange tapped for concealed anchorage to threaded hanger
bolt.

Locate brackets as indicated or, if not indicated, at spacing required 1o support structural
loads.
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3.6

3.7

C.

Secure wall brackets to building construction as follows:

1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger
or lag bolts.
ADJUSTING AND CLEANING

Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and paint exposed areas with same material as used for shop
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

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

PROTECTION

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

Restore finishes damaged during installation and construction period so no evidence remains
of correction work. Retun items that cannot be refinished in the field to the shop; make
required alterations and refinish entire unit, or provide new units.

END OF SECTION 05521
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SECTION 06105 - MISCELLANEOUS CARPENTRY

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:

Framing with dimension lumber.

Rooftop equipment bases and support curbs.
Wood blocking and nailers.

Wood furing and grounds.

Sheathing.

Plywood backing panels.

SOk wn -~

DEFINITIONS

Lumber grading agencies, and the ablbreviations used to reference them, include the
following:

NELMA - Northeastern Lumber Manufacturers Association.
NLGA - National Lumber Grades Authority.

SPIB - Southern Pine Inspection Bureau.

WCLIB - West Coast Lumber Inspection Bureau.

WWHPA - Western Wood Products Association.

U

DELIVERY, STORAGE, AND HANDLING

Stack lumber, plywood, and other panels; place spacers between each bundle to provide air
circulation. Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1

A

WOOD PRODUCTS, GENERAL

Lumber: DOC PS 20 and applicable rules of lumber grading agencies certified by the
American Lumber Standards Committee Board of Review.

1. Factory mark each piece of lumber with grade stamp of grading agency.
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2.2

2.3

2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp
on end or back of each piece, or omit grade stamp and provide certificates of grade
compliance issued by grading agency.

3. 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.

4, Provide dressed lumber, S4S, unless otherwise indicated.

5, Provide dry lumber with 19 percent maximum moisture content at time of dressing for 2-
inch nominal (38-mm actual) thickness or less, unless otherwise indicated.

Wood Structural Panels:

p—

Plywood: DOC PS 1.

2. Thickness: As needed to comply with requirements specified but not less than thickness
indicated.

3. Comply with "Code Plus" provisions in APA Form No. E30K, "APA Design/Construction
Guide: Residential & Commercial."

4, Factory mark panels according to indicated standard.

WOOD-PRESERVATIVE-TREATED MATERIALS

Preservative Treatment by Pressure Process: AWPA C2 (lumber) and AWPA C9 (plywood),
except that lumber that is not in contact with the ground and is continuously protected from
liquid water may be treated according 1o AWPA C31 with inorganic boron (SBX).

Kiln-dry material after freatment to a maximum moisture content of 19 percent for lumber and
15 percent for plywood. Do not use material that is warped or does not comply with
requirements for untreated material.

Mark each freated item with the treatment quality mark of an inspection agency approved by
the American Lumber Standards Committee Board of Review.

1. For exposed lumber indicated to receive a stained or natural finish, mark end or back of
each piece, or omit marking and provide certificates of freatment compliance issued
by inspection agency.

Application: Treat items indicated on Drawings, and the following:

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar
members in connection with roofing, flashing, vapor barriers, and waterproofing.

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members in
contact with masonry or concrete,

3. Wood framing members less than 18 inches (460 mm) above grade.

FIRE-RETARDANT-TREATED MATERIALS

General: Where fire-retardant-treated materials are indicated, provide materials that comply
with performance requirements in AWPA C20 (lumber) and AWPA C27 (plywood). Identify fire-
retardant-treated wood with appropriate classification marking of UL, U.S. Testing, Timber
Products Inspection, or another testing and inspecting agency acceptable to authorities
having jurisdiction.
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2.4

2.5

2.6

1. Use treatment for which chemical manufacturer publishes physical properties of treated
wood after exposure to elevated temperatures, when tested by a qualified independent
testing agency according to ASTM D 5664, for lumber and ASTM D 5516, for plywood.

2. Use freatment that does not promote corrosion of metal fasteners.

3. Use Exterior type for exterior locations and where indicated.

4, Use Interior Type A High Temperature (HT), unless otherwise indicated.

For exposed items indicated to receive a stained or natural finish, use chemical formulations
that do not bleed through, contain colorants, or otherwise adversely affect finishes.

DIMENSION LUMBER

General: Provide dimension lumber of grades indicated according to the American Lumber
Standards Committee National Grading Rule provisions of the grading agency indicated.

Non-Load-Bearing Interior Partitions or low walls:  Construction, Stud, or No. 2 grade and the
following species:

1. Hem-fir or Hem-fir (north); NLGA, WCLIB, or WWPA.

2, Western woods; WCLIB or WWPA.

Other Framing: Construction or No. 2 grade and any of the following species:

1. Douglas fir-larch; WCLIB or WWPA.

MISCELLANEOUS LUMBER

General:  Provide lumber for support or aftachment of other construction, including the
following, where indicated:

Rooftop equipment bases and support curbs.
Blocking.

Cants.

Nailers.

Furring.

Grounds.

ISECUECRC NS

For items of dimension lumber size, provide Construction, Stud, or No. 2 grade lumber with 15
percent maximum moisture content and the following species:

1. Hem-fir or Hem-fir (north); NLGA, WCLIB, or WWPA.

2. Western woods; WCLIB or WWPA.

PANEL PRODUCTS

Miscellaneous Concealed Plywood: Exterior sheathing, span rating to suit framing in each
location, and thickness as indicated but not less than 1/2 inch (13 mm).

Hardboard Underlayment: AHA A135.4, Class 4 (Service), Surface S1S; with back side sanded.

Miscellaneous Exposed Plywood: DOC PS 1, A-D Interior, thickness as indicated but not less
than 1/2 inch (13 mm).
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2.7

2.8

D.

Telephone and Electrical Equipment Backing Panels: DOC PS 1, Exposure 1, C-D Plugged, fire-
retardant treated, in thickness indicated or, if not indicated, not less than 3/4 inch (19 mm)
thick.

FASTENERS

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, or in area of high relative
humidity, provide fasteners with hot-dip zinc coating complying  with
ASTM A 153/A 153M.

Power-Driven Fasteners: CABO NER-272.
Wood Screws: ASME B18.6.1.

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.

Lag Bolts: ASME B18.2.1.

Bolts: Steel bolts complying with ASTM A 307, Grade A, Property Class 4.6; with ASTM A 563 hex
nuts and, where indicated, flat washers.

Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with
capability to sustain, without failure, a load equal to 6 fimes the load imposed when installed
in unit masonry assemblies and equal 1o 4 times the load imposed when installed in concrete
as determined by testing per ASTM E 488 conducted by a qualified independent testing and
inspecting agency.

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633,
Closs Fe/Zn 5.

2. Material: Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 594,
Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Grade Al or A4).

METAL FRAMING ANCHORS

General:  Provide galvanized steel framing anchors of structural capacity, type, and size
indicated and acceptable to authorities having jurisdiction.

Galvanized Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653 M,
G60 (Z180) coating designation.
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PART 3 - EXECUTION

3.1

3.2

3.3

A

INSTALLATION, GENERAL

Discard units of material with defects that impair quality of carpentry and that are too small to
use with minimum number of joints or optimum joint arrangement.

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 furring,
nailers, blocking, grounds, and similar supports to comply with requirements for attaching other
construction.

Apply field treatment complying with AWPA M4 to cut surfaces of preservative-freated lumiber
and plywood.

Securely atftach carpentry work as indicated and according to applicable codes and
recognized standards.

Countersink fastener heads on exposed carpentry work and fill holes with wood filler.

Use fasteners of appropriate type and length. Prediill members when necessary to avoid
splitting wood.

WOOD FURRING INSTALLATION

Install level and plumb with closure strips at edges and openings. Shim with wood as required
for tolerance of finish work.

1. Fire block furred spaces of walls, at each floor level and at ceiling, with wood blocking
or noncombustible materials accurately fitted to close furred spaces.

Furing fo Receive Plywood or Hardboard Paneling: Install 1-by-3-inch nominal- (19-by-63-mm
actual-) size furing horizontally and vertically at 24 inches (610 mm) o.c.

PANEL PRODUCT INSTALLATION

Wood Structural Panels: Comply with applicable recommendations contained in APA Form
No. E30K, "APA Design/Construction Guide: Residential & Commercial," for types of structural-
use panels and applications indicated.

1. Comply with "Code Plus" provisions in above-referenced guide.

Hardboard Underlayment: Comply with AHA's "Application Instructions for Basic Hardboard

Products" and hardboard manufacturer's written instructions for preparing and applying
hardboard underlayment.

END OF SECTION 06105
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SECTION 06200 - FINISH CARPENTRY

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:
1. Interior standing and running trim for field-painted finish.

Related Sections include the following:

1. Division 6 Section "Rough Carpentry" for furring, blocking, and other carpentry work not
exposed 1o view,

2. Division 6 Section "Interior Architectural Woodwork" for shop-fabricated interior woodwork.

3. Division 9 Section "Painting" for priming and backpriming of finish carpentry.

DEFINITIONS

Inspection agencies, and the abbreviations used to reference them, include the following:

NELMA - Northeastern Lumber Manufacturers Association.
NHLA - National Hardwood Lumber Association.

NLGA - National Lumber Grades Authority.

RIS - Redwood Inspection Service.

SCMA - Southern Cypress Manufacturers Association.

SPIB - Southern Pine Inspection Bureau.

WCLIB - West Coast Lumber Inspection Bureau.

WWPA - Western Wood Products Association.

XN TR ®ND

SUBMITTALS
Product Data: For each type of process and factory-fabricated product. Include construction

details, material descriptions, dimensions of individual components and profiles, textures, and
colors.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer.
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1.6

1.7

B.

Forest Certification: For the following wood products, provide materials produced from wood
obtained from forests certified by an FSC-accredited ceriification body to comply with
FSC 1.2, "Principles and Criteria";

1. Interior standing and running trim.

DELIVERY, STORAGE, AND HANDLING

Protect materials against weather and contact with damp or wet surfaces. Stack lumber,
plywood, and other panels. Provide for air circulation within and around stacks and under
tfemporary coverings.

Deliver interior finish carpentry only when environmental conditions meet requirements
specified for installation areas. If finish carpentry must be stored in other than installation areas,
store only where environmental conditions meet requirements specified for installation areas.

PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install interior finish carpentry until building is
enclosed and weatherproof, wet work in space is completed and nominally dry, and HVAC
system is operating and maintaining temperature and relative humidity at occupancy levels
during the remainder of the construction period.

Weather Limitations: Proceed with installation only when existing and forecasted weather
conditions permit work fo be performed according to manufacturer's written instructions and
warranty requirements and at least one coat of specified finish to be applied without exposure
o rain, snow, or dampness.

PART 2 - PRODUCTS

2.1

2.2

A

MANUFACTURERS

Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Primed Hardboard Trim, as required to match existing:
a. ABT Co.; a Louisiana-Pacific Company.
b. Georgia-Pacific Corp.
C. Temple-Inland Forest Products Corp.

MATERIALS, GENERAL

Lumber: DOC PS 20 and applicable grading rules of inspection agencies certified by the
American Lumber Standards' Committee Board of Review.

1. Factory mark each piece of lumber with grade stamp of inspection agency indicating
grade, species, moisture content at time of surfacing, and mill.
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2.3

24

2.5

2. For exposed lumber, mark grade stamp on end or back of each piece, or omit grade
stamp and provide certificates of grade compliance issued by inspection agency.

Medium-Density Fiberboard: ANSI A208.2, Grade MD-Exterior Glue.

INTERIOR STANDING AND RUNNING TRIM

Lumber Trim for Opaque Finish (Painted), as required 1o match existing: Finished lumber (S4S),
either finger-jointed or solid lumber, of one of the following species and grades:

Grade D Select eastern white pine; NELMA or NLGA.

Grade D Select [daho white, lodgepole, ponderosa, or sugar pine; NLGA or WWPA,
Grade D Select white woods; WWPA,

Grade Superior or C & Bir finish, Douglas fir-larch or Douglas fir south; NLGA, WCLIB, or
WWPA,

Hown -~

Moldings: Made to patterns included in WMMPA WM 7, as required to matfch existing. Wood
moldings made from kiln-dried stock and graded under WMMPA WM 4.

1. Moldings for Opaque Finish (Painted): P-grade eastern white, Idaho white, lodgepole,
ponderosa, or sugar pine or primed medium-density fiberboard.

2. Base Paftern: as required to match existing base.
3. Shoe-Mold Pattern: [as required to match existing shoe mold.
4, Casing Pattemn: as required to match existing casing and sill.

MISCELLANEOUS MATERIALS

Fasteners for Interior Finish Carpentry: Nails, screws, and other anchoring devices of type, size,
material, and finish required for application indicated to provide secure attachment,
concealed where possible.

1. Where finish carpentry materials are exposed in areas of high humidity, provide fasteners
and anchorages with hot-dip galvanized coating complying with ASTM A 153/A 153M.

Glue: Aliphatic- or phenolic-resin wood glue recommended by manufacturer for general
carpentry use.

1. Use wood glues that have a VOC content of 30 g/L or less when calculated according
to 40 CFR 59, Subpart D (EPA Method 24).

FABRICATION

Wood Moisture Content: Comply with requirements of specified inspection agencies and with
manufacturer's written recommendations for moisture content of finish carpentry at relative
humidity conditions existing during fime of fabrication and in installation areas.

Back out or kerf backs of the following members, except members with ends exposed in
finished work:
1. Interior standing and running trim, except shoe and crown molds.
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C.

Ease edges of lumber less than 1 inch (25 mm) in nominal thickness to 1/16-inch (1.5-mm)
radius and edges of lumber 1 inch (25 mm) or more in nominal thickness to 1/8-inch (3-mm)
radius, or as required to match existing trim and sills.

PART 3 - EXECUTION

3.1

A

3.2

3.3

3.4

EXAMINATION

Examine substrates, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance. Proceed with installation only after
unsatisfactory conditions have been corrected.

PREPARATION

Clean substrates of projections and substances detrimental to application.

Before installing finish carpentry, condition materials to average prevailing humidity in
installation areas for a minimum of 24 hours, unless longer conditioning is recommended by
manufacturer.

INSTALLATION, GENERAL

Do not use materials that are unsound, warped, improperly treated or finished, inadequately
seasoned, or too small to fabricate with proper jointing arangements.

1. Do not use manufactured units with defective surfaces, sizes, or pattermns.

Install finish carpentry level, plumb, frue, and aligned with adjacent materials. Use concealed
shims where necessary for alignment,

1. Scribe and cut finish carpentry to fit adjoining work.  Refinish and seal cuts as
recommended by manufacturer.

2. Countersink fasteners, fill surface flush, and sand where face fastening is unavoidable.

3. Install to folerance of 1/8 inch in 96 inches (3 mm in 2438 mm) for level and plumb.

Install adjoining finish carpentry with 1/32-inch (0.8-mm) maximum offset for flush
installation and 1/16-inch (1.5-mm) maximum offset for reveal installation.

4, Coordinate finish carpentry with materials and systems in or adjacent to it. Provide
cutouts for mechanical and electrical items that penetrate finish carpentry.

STANDING AND RUNNING TRIM INSTALLATION

Install with minimum number of joints practical, using full-length pieces from maximum lengths
of lumber available. Do not use pieces less than 24 inches (610 mm) long, except where
necessary. Stagger joints in adjacent and related standing and running trim. Cope at returns
and miter af corners to produce tight-fitting joints with full-surface contact throughout length of
joint. Use scarf joints for end-to-end joints. Plane backs of casings 1o provide uniform thickness
across joints, where necessary for alignment.
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1. Install frim after gypsum board joint finishing operations are completed.
2. Fasten to prevent movement or warping. Countersink fastener heads on exposed
carpentry work and fill holes.
3.5 ADJUSTING
A. Replace finish carpentry that is damaged or does not comply with requirements.  Finish
carpentry may be repaired or refinished if work complies with requirements and shows no
evidence of repair or refinishing. Adjust joinery for uniform appearance.
3.6 CLEANING
A. Clean finish carpentry on exposed and semiexposed surfaces. Touch up factory-applied

finishes to restore damaged or soiled areas.

END OF SECTION 06200
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SECTION 06402 - INTERIOR ARCHITECTURAL WOODWORK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A This Section includes the following:
1. Plastic-laminate countertops.
2. Stainless steel countertops.

B. Related Sections include the following:

1. Division 6 Section "Miscellaneous Carpentry" for wood framing, sheathing, furring,
blocking, shims, and hanging strips required for installing woodwork and concealed
within other construction before woodwork installation.

1.3 DEFINITIONS

A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for
installing woodwork items, unless concealed within other construction before woodwork
installation.

1.4 SUBMITTALS

A. Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale

details, attachment devices, and other components.

1. Show locations and sizes of furing, blocking, and hanging strips, including concealed
blocking and reinforcement specified in other Sections.

2. Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, soap
dispensers, and other items installed in architectural woodwork.

3. Show veneer leaves with dimensions, grain direction, exposed face, and identification
numbers indicating the flitch and sequence within the flitch for each leaf.

4, Apply WIC-certified compliance label to first page of Shop Drawings.

B. Samples for Verification: For the following:
1. Plastic-laminate-clad panel products, 8 by 10 inches (200 by 250 mm), for each type,
color, pattern, and surface finish, with separate samples of unfaced panel product used
for core.

C. Quadlification Data:  For firms and persons specified in "Quality Assurance" Aricle 1o
demonstrate their capabilities and experience. Include lists of completed projects with project
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1.5

1.6

1.7

names and addresses, names and addresses of architects and owners, and other information
specified.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who has completed architectural woodwork
similar in material, design, and extent to that indicated for this Project and whose work has
resulted in construction with a record of successful in-service performance.

Fabricator Qualifications: A firm experienced in producing architectural woodwork similar to
that indicated for this Project and with a record of successful in-service performance, as well as
sufficient production capacity to produce required units.

Source Limitations: Engage a qualified woodworking firm to assume undivided responsibility for
production and installation of interior architectural woodwork

Quality Standard: Unless otherwise indicated, comply with WIC's "Manual of Millwork" for grades
of interior architectural woodwork, construction, finishes, and other requirements.

1. Provide WIC-certified compliance certificate indicating that woodwork complies with
requirements of grades specified.
2. Provide WIC-certified compliance cetlificate for installation.

3. The Contract Documents contain selections chosen from options in the quality standard
and additional requirements beyond those of the quality standard. Comply with such
selections and requirements in addition to the quality standard.

DELIVERY, STORAGE, AND HANDLING

Do not deliver woodwork until painting and similar operations that could damage woodwork
have been completed in installation areas. If woodwork must be stored in other than
installation areas, store only in areas where environmental conditions comply with requirements
specified in "Project Conditions" Article.

PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install woodwork until building is enclosed, wet work
is complete, and HVAC system is operating and maintaining temperature and relative
humidity at occupancy levels during the remainder of the construction period.

Field Measurements: Where woodwork is indicated to fit to other construction, verify
dimensions of other construction by field measurements before fabrication and indicate
measurements on Shop Drawings. Coordinate fabrication schedule with construction progress
fo avoid delaying the Work.

1. Locate concealed framing, blocking, and reinforcements that support woodwork by
field measurements before being enclosed and indicate measurements on Shop
Drawings.

2. Established Dimensions: Where field measurements cannot be made without delaying

the Work, establish dimensions and proceed with fabricating woodwork without field
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1.8

measurements. Provide allowance for tfimming at site, and coordinate construction to
ensure that actual dimensions correspond to established dimensions.

COORDINATION

Coordinate sizes and locations of framing, blocking, furing, reinforcements, and other related
units of Work specified in other Sections to ensure that interior architectural woodwork can be
supported and installed as indicated.

PART 2 - PRODUCTS

2.1

A

2.2

MATERIALS

General: Provide materials that comply with requirements of the WIC quality standard for each
type of woodwork and quality grade specified, unless otherwise indicated.

Wood Products: Comply with the following:

1. Hardboard: AHA A135.4.
2. Med Ex Board.

Thermoset Decorative Overlay: Particleboard complying with ANSI A208.1, Grade M-2, or

medium-density fiberboard complying with ANSI A208.2, Grade MD, with surface of thermally

fused, melamine-impregnated decorative paper complying with LMA SAT-1.

High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated, or if not indicated, as

required by woodwork quality standard.

1. Manufacturer:  Subject to compliance with requirements, provide high-pressure
decorative laminates by one of the following:

Q. Formica Corporation.
b. Wilsonart Infernational; Div. of Premark International, Inc.

Adhesive for Bonding Plastic Laminate: Unpigmented contact cement.
Stainless Steel: ASTM A 666, with No. 4 finish (directional satin finish) on exposed surfaces.
Stainless Countertops
1. Provide countertops as indicated to meet the following:
a. Material: 304 stainless steel with a number 4 brush finish.
b. Form edges and returns as indicated with no sharp edges or burrs.

INSTALLATION MATERIALS

Furing, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln-dried to less
than 15 percent moisture content,
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B.

2.3

2.4

Anchors;  Select material, type, size, and finish required for each substrate for secure
anchorage. Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face
of exterior walls and elsewhere as required for corrosion resistance. Provide toothed-steel or
lead expansion sleeves for drilled-in-place anchors.

FABRICATION, GENERAL

Interior Woodwork Grade: Provide Premium grade interior woodwork complying with the
referenced quality standard.

Wood Moisture Content; Comply with requirements of referenced quality standard for wood
moisture content in relation to ambient relative humidity during fabrication and in installation
areas.

Sand fire-retardant-tfreated wood lightly to remove raised grain on exposed surfaces before
fabrication.

Fabricate woodwork to dimensions, profiles, and details indicated. Ease edges to radius
indicated for the following:

1. Cormers of Cabinets and Edges of Solid-Wood (Lumber) Members 3/4 Inch (19 mm)
Thick or Less: 1/16 inch (1.5 mm).
2, Edges of Rails and Similar Members More Than 3/4 Inch (19 mm) Thick: 1/8 inch (3 mm).

Complete fabrication, including assembly and finishing to maximum extent possible, before
shipment to Project site. Disassemble components only as necessary for shipment and
installation. Where necessary for fitting at site, provide ample allowance for scribing, timming,
and fitting.

1. Notify Architect seven days in advance of the dates and times woodwork fabrication will
be complete.

2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.
Install dowels, screws, bolted connectors, and other fastening devices that can be
removed dafter trial fiting.  Verify that various parts fit as infended and check
measurements of assemblies against field measurements indicated on Shop Drawings
before disassembling for shipment.

Shop cut openings, to maximum extent possible, 1o receive hardware, appliances, plumbing
fixtures, electrical work, and similar items. Locate openings accurately and use templates or
roughing-in diagrams to produce accurately sized and shaped openings. Sand edges of
cutouts to remove splinters and burrs.

1. Seal edges of openings in countertops with a coat of vamish.

PLASTIC-LAMINATE CABINETS
Quality Standard: Comply with WIC Section 15.

Grade: Premium.
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C.

2.5

2.6

Laminate Cladding for Exposed Surfaces: High-pressure decorative laminate complying with
the following requirements:

1. Horizontal Surfaces Other Than Tops: HGS
2. Vertical Surfaces: HGS
3. Edges: HGS
Colors, Patfterns, and Finishes: Provide materials and products that result in colors and textures
of exposed laminate surfaces complying with the following requirements:
1. Match Architect's sample.
PLASTIC-LAMINATE COUNTERTOPS
Quality Standard: Comply with WIC Section 16.
Grade: Premium.
High-Pressure Decorative Laminate Grade: HGS.
Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures
of exposed laminate surfaces complying with the following requirements:
1. Match Architect's sample.
Edge Treatment: Same as laminate cladding on horizontal surfaces.
Core Material: Med Ex Board or exterior grade plywood.
Core Material at Sinks Med Ex Board or exterior-grade plywood.
STAINLESS STEEL COUNTERTOPS
1. Top Construction:
a. Material:  Stainless steel, Type 304, 0.0625-inch (1.6-mm) specified thickness,
reinforced and sound deadened.

b. Back Splash: 4 inches (101.6 mm).
C. Edge: Bulinose on front edge, straight on sides and back.

PART 3 - EXECUTION

3.1

A

3.2

PREPARATION

Condition woodwork to average prevailing humidity conditions in installation areas before
installation.

Before installing architectural woodwork, examine shop-fabricated work for completion and
complete work as required, including removal of packing and backpriming.

INSTALLATION
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A

3.3

Quality Standard: Install woodwork 1o comply with WIC Section 26 for the same grade
specified in Part 2 of this Section for type of woodwork involved.

Install woodwork level, plumb, true, and straight. Shim as required with concealed shims.
Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches (3 mm in 2400
mm).

Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces and repair damaged
finish af cuts.

Anchor woodwork to anchors or blocking built in or directly aftached to substrates. Secure with
countersunk, concealed fasteners and blind nailing as required for complete installation. Use
fine finishing nails or finishing screws for exposed fastening, countersunk and filled flush with
woodwork and matching final finish if fransparent finish is indicated.

Countertops:  Anchor securely by screwing through comer blocks of base cabinets or other
supports into underside of countertop.

1. Align adjacent solid-surfacing-material countertops and form seams to comply with
manufacturer's written recommendations using adhesive in color 1o match countertop.
Carefully dress joints smooth, remove surface scratches, and clean entire surface.

2. Install countertops with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow,
or other variation from a straight line.

3. Secure backsplashes to tops with concealed metal brackets at 16 inches (400 mm) o.c.
and to walls with adhesive.

4, Calk space between backsplash and wall with sealant specified in Division 7 Section

"Joint Sealants."

Complete the finishing work specified in this Section to extent not completed at shop or before
installation of woodwork. Fill nail holes with matching filler where exposed. Apply specified
finish coats, including stains and paste fillers if any, to exposed surfaces where only
sedler/prime coats were applied in shop.

ADJUSTING AND CLEANING

Repair damaged and defective woodwork, where possible, 1o eliminate functional and visual
defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform
appearance.

Clean, lubricate, and adjust hardware.

Clean woodwork on exposed and semiexposed surfaces. Touch up shop-applied finishes 1o
restore damaged or soiled areas.

END OF SECTION 06402
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SECTION 07210 - BUILDING INSULATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

1. Concealed building insulation.

2. Vapor retarders.

Related Sections include the following:

1. Division 6 Section Miscellaneous Carpentry for insulation in wood framed walls.

2. Division 7 Section Roofing for insulation specified as part of roofing construction.

3. Division @ Section "Gypsum Board Assemblies" for installation in metal-framed assemblies
of insulation specified by reference to this Section.

4, Division 15 Sections "Duct Insulation," "Equipment Insulation," and "Pipe Insulation."

SUBMITTALS

Product Data: For each type of product indicated.

Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified
testing agency, for insulation products.

QUALITY ASSURANCE
Source Limitations: Obtain each type of building insulation through one source.

Fire-Test-Response Characteristics: Provide insulafion and related materials with the fire-test-
response characteristics indicated, as determined by testing identical products per test
method indicated below by UL or another testing and inspecting agency acceptable to
authorities having jurisdiction. Identify materials with appropriate markings of applicable testing
and inspecting agency.

1. Surface-Burning Characteristics: ASTM E 84.
2, Fire-Resistance Ratings: ASTME 119.
3. Combustion Characteristics: ASTM E 136.
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1.5

A

DELIVERY, STORAGE, AND HANDLING

Protect insulation materials from physical damage and from deterioration by moisture, soiling,
and other sources. Store inside and in a dry location. Comply with manufacturer's written
instructions for handling, storing, and protecting during installation.

PART 2 - PRODUCTS

2.1

A

2.2

MANUFACTURERS

Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Glass-Fiber Insulation:
a. CertainTeed Corporation.
b. Johns Manville Corporation.
C. Knauf Fiber Glass.
(o} Owens Corning.

2. Slag-Wool-/Rock-Wool-Fiber Insulation:

qa. Fibrex Insulations Inc.
b. Owens Corning.
C. Thermdafiber.

INSULATING MATERIALS

General:  Provide insulating materials that comply with requirements and with referenced
standards.

1. Preformed Units:  Sizes to fit applications indicated; selected fromm manufacturer's
standard thicknesses, widths, and lengths.

Unfaced Mineral-Fiber Blanket Insulation: ASTM C 665, Type | (blankets without membrane
facing); consisting of fibers manufactured from glass, slag wool, or rock wool; with maximum
flame-spread and smoke-developed indices of 25 and 80, respectively; passing ASTM E 136
for combustion characteristics.

Faced Mineral-Fiber Blanket Insulation: ASTM C 665, Type lll (blankets with reflective membrane
facing), Class A (membrane-faced surface with a flame spread of 25 or less); Category 1
(membrane is a vapor barrer), faced with foil-scrim-kraft, foil-scrim, or foil-scrim-polyethylene
vapor-retarder membrane on one face; consisting of fibers manufactured from glass, slag
wool, or rock wool.
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2.3

A

2.4

PERIMETER FIRE-CONTAINMENT SYSTEMS

Where indicated for gaps between the perimeter edge of fire-resistance-rated floor assemblies
and non-fire-resistance-rated exterior curtain walls, provide a perimeter fire-containment
system with the fire-test-response characteristics indicated, as determined by testing identical
systems per UBC Standard 26-9 and UL 2079 by UL or another testing and inspecting agency
acceptable to authorities having jurisdiction. Materials shall be identified with appropriate
markings of applicable testing and inspecting agency.

VAPOR RETARDERS

Availaoble Products:  Subject to complionce with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

1. Reinforced-Polyethylene Vapor Retarders:

a. Raven Industries, Inc.; DURA-SKRIM 6WW.
b. Reef Industries, Inc.; Griffolyn T-65.

Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by vapor-retarder
manufacturer for sealing joints and penetrations in vapor retarder.

PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION
Examine substrates and conditions, with Installer present, for compliance with requirements for
Sections in which substrates and related work are specified and other conditions affecting
performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean substrates of substances harmful to insulations or vapor retarders, including removing
projections capable of puncturing vapor retarders or of interfering with insulation attachment.

Close off openings in cavities receiving poured-in-place insulation to prevent escape of
insulation.  Provide bronze or stainless-steel screens (inside) where openings must be
maintained for drainage or ventilation.

INSTALLATION, GENERAL

Comply with insulation manufacturer's written instructions applicable to products and
application indicated.
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B.

3.4

Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at
any time to ice and snow.

Extend insulation in thickness indicated to envelop entire area to be insulated. Cut and fit
fightly around obstructions and fill voids with insulation. Remove projections that interfere with
placement.

Water-Piping Coordination: If water piping is located on inside of insulated exterior walls,
coordinate location of piping to ensure that it is placed on warm side of insulation and
insulation encapsulates piping.

Apply single layer of insulation to produce thickness indicated, unless multiple layers are
otherwise shown or required to make up total thickness.

INSTALLATION OF GENERAL BUILDING INSULATION

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 support of units.

Set vapor-retarder-faced units with vapor retarder to warm side of constfruction, unless
otherwise indicated. Do not obstruct ventilation spaces, except for firestopping.

1. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation
o surrounding construction to ensure airtight installation.

Install mineral-fiber blankets in cavities formed by framing members according to the following
requirements:

1. Use blanket widths and lengths that fill the cavities formed by framing members. If more
than one length is required to fill cavity, provide lengths that will produce a snug fit
between ends.

2, Place blankets in cavities formed by framing members 1o produce a friction fit between
edges of insulation and adjoining framing members.
3. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm),

support unfaced blankets mechanically and support faced blankets by taping stapling
flanges to flanges of metal studs.

For wood-framed construction, install mineral-fioer blankets according 1o ASTM C 1320 and as
follows:

1. With faced blankets having stapling flanges, secure insulation by inset, stapling flanges
o sides of framing members.
2. With faced blankets having stapling flanges, lap blanket flange over flange of adjacent

blanket to produce airtight installation after concealing finish material is in place.

Stuff glass-fiber, loose-fill insulation into miscellaneous voids and cavity spaces where shown.
Compact to approximately 40 percent of normal maximum volume equaling a density of
approximately 2.5 Ib/cu. ft. (40 kg/cu. m).
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3.5

3.6

A

INSTALLATION OF VAPOR RETARDERS

General:  Extend vapor retarder to extremities of areas to be protected from vapor
fransmission. Secure in place with adhesives or other anchorage system as indicated. Extend
vapor retarder to cover miscellaneous voids in insulated substrates, including those filled with
loose-fiber insulation.

Seal vertical joints in vapor retarders over framing by lapping not less than two wall studs.
Fasten vapor retarders to framing af top, end, and bottom edges; at perimeter of wall
openings; and at lap joints. Space fasteners 16 inches (406 mm) o.c.

Seal overlapping joints in vapor retarders with adhesives or vapor-retarder tape according to
vapor-retarder manufacturer's instructions.  Seal butt joints and fastener penetrations with
vapor-retarder tape. Locate all joints over framing members or other solid substrates.

Firmly aftach vapor retarders to substrates with mechanical fasteners or adhesives as
recommended by vapor-retarder manufacturer.

Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating vapor
retarders with vapor-retarder tape to create an airtight seal between penetrating objects and
vapor retarder.

Repair any tears or punctures in vapor retarders immediately before concealment by other
work. Cover with vapor-retarder tape or another layer of vapor retarder.

PROTECTION

Protect installed insulation and vapor retarders 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
construction immediately after installation.

END OF SECTION 07210
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SECTION 07311 — ASPHALT SHINGLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  This Section includes 35 year architectural grade asphalt shingles.

1.3 SUBMITTALS

A. Samples for initial selection in the form of manufacturer's sample finishes showing colors and
profiles fo match the existing asphalt shingles on the buildings.

B. Installer Certificates:  Signed by roofing system manufacturer certifying that Installer is
approved, authorized, or licensed by manufacturer 1o install roofing system.

C. Manufacturer Certificates:  Signed by roofing manufacturer certifying that roofing system
complies with requirements specified in "Performance Requirements" Article.

1. Submit evidence of meeting performance requirements.

1.4 QUALITY ASSURANCE

A. Fire-Test-Response Classification: Where products with a fire-test-response classification are
specified, provide asphalt shingles identical fo those tested according to ASTM E 108 or UL 790
and listed by UL or another testing and inspecting agency acceptable to authorities having
jurisdiction. Identify each bundle of asphalt shingles with appropriate markings indicating fire-
test-response classification of applicable testing and inspecting agency.

B. Wind-Resistance-Test Characteristics:  Where wind-resistant asphalt shingles are indicated,
provide products identical to those tested according to ASTM D 3161 or UL 997 and passed.
Identify each bundle of asphalt shingles with appropriate markings of applicable testing and
inspecting agency.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in manufacturer's unopened bundles or containers with labels
intact.
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B. Handle and store materials at Project site to prevent water damage, staining, or other physical
damage. Store roll goods on end. Comply with manufacturer's recommendations for job-site
storage, handling, and protection.

1.6 PROJECT CONDITIONS

A. Weather Limitations: Proceed with installing asphalt shingles only when existing and forecasted
weather conditions will permit work 1o be performed according to manufacturers'
recommendations and warranty requirements, and when substrate is completely dry.

1.7 WARRANTY

A. General Warranty: The special warranty specified in this Article shall not deprive the Owner of
other rights the Owner may have under other provisions of the Contract Documents and shall
be in addition to, and run concurrent with, other warranties made by the Contractor under
requirements of the Contract Documents.

B. Special Warranty:  Submit a written warranty signed by manufacturer agreeing to repair or
replace asphalt shingles that fail in materials or workmanship within the specified warranty
period. Failures include, but are not limited to, deformation or deterioration of asphailt shingles
beyond normal weathering.

1. Warranty Period: Manufacturer's standard but not less than 20 years after date of
Substantial Completion.

1.8 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed, are packaged with
protective covering for storage, and are identified with labels clearly describing contents.

1. Furnish 1 square (9.29 sg. m) coverage of asphalt shingles, identical to those to be
installed, in unbroken bundles.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject 1o compliance with requirements, provide asphalt shingles produced
by one of the following:

(The) Celotex Corporation.

CertainTeed Corporation.

GAF Building Materials Corporation.

Georgia-Pacific Corp.

Owens-Corning Fiberglas Corp.

ARSI N

o

Waterproof Underlayment:
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2.2

2.3

24

a. WinterGuard; CertainTeed Corporation.

b. Bituthene Ice and Water Shield; Grace: W.R. Grace & Co.

C. Nordshield Ice and WaterGard; Nord Bitumi US, Inc.

d. Polyguard Deck Guard; Polyguard Products, Inc.

e. Weather Watch; GAF Building Materials Corporation.
ASPHALT SHINGLES

Colors, Blends, and Patterns: Where manufacturer's standard products are indicated, provide
asphalt shingles with the following requirements:
1. Match existing asphailt shingles currently installed on the buildings.

35 year, Three-Dimensional, Fiberglass, Laminated Strip Shingles:  Mineral-surfaced, self-
sealing, laminated, multi-ply overlay construction, fiberglass-based, strip asphalt shingles,
complying with both ASTM D 3018, Type |, and ASTM D 3462. Provide shingles with a Class A
fire-test-response classification that pass the wind-resistance-test requirements of ASTM D 3161.

1. Wind Resistance: Passes the wind-resistance-test requirements of ASTM D 3161.
2. Fire-Test-Response Classification: Class A.

METAL TRIM AND FLASHING

Sheet Metal Materials: Furnish the following sheet metal materials where indicated:

1. Galvanized-Steel Sheets: ASTM A 526, G 90 (ASTM A 526M, Z 275) hot-dip galvanized
steel with coating designation according to ASTIM A 525 (ASTM A 525M), mill
phosphatized where indicated for painting; 0.0217 inch (0.55 mm) thick, unless
ofherwise indicated.

Metal Drip Edge: Brake-formed sheet metal with at least a 2-inch (50-mm) roof deck flange
and a 1-1/2-inch (38-mm) fascia flange with a 3/8-inch (9.6-mm) drip at lower edge. Fumish
the following material in lengths of 8 or 10 feet (2.5 to 3 m).

1. Material: Aluminum sheets.

Metal Flashing: Job-cut to sizes and configurations required.
1. Material: Galvanized-steel sheets.

Open-Valley Metal Flashing: Preformed, inverted "V" profile at center of valley and extending
at least 9 inches (230 mm) in each direction from centerline of valley.
1. Material: Galvanized-steel sheets.

Vent Pipe Flashing: Lead conforming to ASTM B 749, Type L51121, at least 1/16 inch (1.6 mm)
thick, unless otherwise indicated. Provide lead sleeve sized 1o slip over pipe, soldered 1o skirt at
slope of roof extending at least 4 inches (100 mm) from pipe onto roof.

ACCESSORIES

Waterproof Underlayment:  Minimum 40-mil- (1-mm-) thick, self-adhering, polymer-modified,
bituminous sheet membrane, complying with ASTM D 1970. Provide primer when
recommended by underlayment manufacturer.
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B.

C.

Asphalt Plastic Cement: Nonasbestos fibrated asphalt cement, complying with ASTM D 4586.

Nails:  Aluminum or hot-dip galvanized steel, 0.120-inch- (3-mm-) diameter barbed shank,
sharp-pointed, conventional roofing nails with a minimum 3/8-inch- (9.5-mm-) diameter head
and of sufficient length 1o penetrate 3/4 inch (19 mm) info solid decking or at least 1/8 inch (3
mm) through plywood sheathing.

1. Where naqils are in contact with flashing, prevent galvanic action by providing nails
made from the same metal as that of the flashing.

PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Examine substrate for compliance with requirements for substrates, installation tolerances, and
other conditions affecting performance of asphalt shingles. Do not proceed with installation
until unsatisfactory conditions have been corrected.

PREPARATION

Clean substrates of projections and substances detrimental o application. Cover knotholes or
other minor voids in substrate with sheet metal flashing secured with noncorrosive roofing nails.

Coordinate installation with flashings and other adjoining work fo ensure proper sequencing.
Do not install roofing materials until all vent stacks and other penetrations through roof
sheathing have been installed and are securely fastened against movement.

INSTALLATION

General: Comply with manufacturer's instructions and recommendations but not less than
those recommended by ARMA's "Residential Asphalt Roofing Manual" or "'The NRCA Steep
Roofing Manual."

1. Fasten asphalt shingles to roof sheathing with nails.
2. Fasten asphalt shingles to roof sheathing with either roofing staples, applied
pneumatically, or nails.

Waterproof Underlayment: Apply waterproof underlayment at eaves. Cover deck from eaves
fo at least 24 inches (600 mm) inside exterior wall line.

1. In addition to eaves, apply waterproof underlayment in place of felt underlayment at
valleys.

Underlayment at Closed Valleys: Center a 36-inch- (200-mm-) wide felt underlayment in valley
and secure with only enough nails to hold in place until asphalt shingles are installed. Lap roof
underlayment over valley underlayment at least 6 inches (150 mm).
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D. Metal Open Valleys: Comply with ARMA and NRCA recommendations. Install a second felt
underlayment shingle lapped at least 12 inches (300 mm) and sealed with plastic asphalt
cement. Install a metal valley shingle lapped at least 9 inches (225 mm) and sealed with
plastic asphalt cement.

E. Flashing:  Install metal flashing and frim as indicated and according to details and
recommendations of the "Asphalt Roofing" section of "The NRCA Steep Roofing Manual' and
ARMA's "Residential Asphalt Roofing Manual.”

F. Install asphalt shingles, beginning at roof's lower edge, with a starter strip of roll roofing or
inverted asphalt shingles with tabs removed. Fasten asphalt shingles in the desired weather
exposure pattern; use number of fasteners per shingle as recommended by manufacturer.
Use vertical and horizontal chalk lines to ensure straight coursing.

1. Cut and fit asphalt shingles at valleys, ridges, and edges to provide maximum weather
protection. Provide same weather exposure at ridges as specified for roof. Lap asphalt
shingles at ridges to shed water away from direction of prevailing wind.

Use fasteners af ridges of sufficient length to penetrate sheathing as specified.

3. Pattern: 1/2 shingle spacing offset at succeeding courses.

N

3.4 ADJUSTING
A. Replace any damaged materials installed under this Section with new materials that meet

specified requirements.

END OF SECTION 07311
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SECTION 07620 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A This Section includes the following sheet metal flashing and trim where indicated or required:

1. Manufactured reglets.
2. Formed roof drainage system.
3. Formed low-slope roof flashing and trim.
4, Formed wall flashing and trim.
5. Formed equipment support flashing, not specified by other Divisions.
B. Related Sections include the following:
1. Division 7 Section Asphalt Shingles for installing sheet metal flashing and trim integral with
roofing shingles.
2. Division 7 Section "Joint Sealants" for field-applied sheet metal flashing and trim sealants.
1.3 PERFORMANCE REQUIREMENTS

A. General: Install sheet metal flashing and trim to withstand wind loads, structural movement,
thermally induced movement, and exposure to weather without failing, rattling, leaking, and
fastener disengagement.

B. Fabricate and install roof edge flashing and copings capable of resisting the following forces
according to recommendations in FMG Loss Prevention Data Sheet 1-49:
1. Wind Zone 2: For velocity pressures of 31 to 45 Ibf/sq. ft. (1.48 to 2.15 kPa): 90-lof/sq. ft.
(4.31-kPa) perimeter uplift force, 120-Ibf/sg. ft. (5.74-kPa) corner uplift force, and 45-
Ibf/sq. ft. (2.15-kPa) outward force.

C. Thermal Movements: Provide sheet metal flashing and frim that allow for thermal movements
resulting from the following maximum change (range) in ambient and surface temperatures
by preventing buckling, opening of joints, hole elongation, overstressing of components, failure
of joint sealants, failure of connections, and other detrimental effects. Provide clips that resist
rotation and avoid shear stress as a result of sheet metal and trim thermal movements. Base
engineering calculation on surface temperatures of materials due to both solar heat gain and
nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C),
material surfaces.
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D.

1.4

1.5

1.6

1.7

Water Infiltration:  Provide sheet metal flashing and trim that do not allow water infiltration to
building interior.

SUBMITTALS

Product Data: For each type of product indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes.

Samples for Verification: For each type of exposed finish required, prepared on Samples of
size indicated below:

1. Sheet Metal Flashing: 12 inches (300 mm) long. Include fasteners, cleats, clips,
closures, and other attachments.

2, Trim: 12 inches (300 mm) long. Include fasteners and other exposed accessories.

3. Accessories: Full-size Sample.

QUALITY ASSURANCE

Sheet Metal Flashing and Trim Standard: Comply with SMACNA's "Architectural Sheet Metal
Manual." Conform to dimensions and profiles shown unless more stringent requirements are
indicated.

DELIVERY, STORAGE, AND HANDLING

Deliver sheet metal flashing materials and fabrications undamaged. Protect sheet metal
flashing and trim materials and fabrications during transportation and handling.

Unload, store, and install sheet metal flashing materials and fabrications in @ manner to
prevent bending, warping, twisting, and surfface damage.

Stack materials on platforms or pallets, covered with suitable weathertight and ventilated
covering. Do not store sheet metal flashing and rim materials in contact with other materials
that might cause staining, denting, or other surface damage.

COORDINATION

Coordinate installation of sheet metal flashing and frim with inferfacing and adjoining
construction to provide a leakproof, secure, and noncorrosive installation.

PART 2 - PRODUCTS

2.1

A

SHEET METALS

Zinc-Coated (Galvanized) Steel Sheet, where indicated to match existing material:
ASTM A 653/A 653M, G90 (Z275) coating designation; structural quality, mill phosphatized for
field painting.
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B. Prepainted, Metallic-Coated Steel Sheet, where indicated to match existing material:  Steel
sheet metallic coated by the hot-dip process and prepainted by the coil-coating process to
comply with ASTM A 755/A 755M.

1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating
designation; structural quality.

2, Aluminum-zinc Alloy-Coated Steel Sheet:  ASIM A 792/A 792M, Class AZ50 coating
designation, Grade 40 (Class AZM150 coating designation, Grade 275); structural
quality.

3. Exposed Finishes: Apply the following coil coating:

a. High-Performance Organic Finish:  Prepare, prefreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

1) Fluoropolymer 2-Coat  System: Manufacturers standard  2-coat,
thermocured system consisting of specially formulated inhibitive primer and
fluoropolymer color topcoat containing not less than 70 percent
polyvinylidene fluoride resin by weight; complying with physical properties
and coatfing performance requirements of AAMA 2604 , except as
modified below:

Q) Humidity Resistance: 1000 hours.
b) Salt-Spray Resistance: 1000 hours.

2) Color: As selected by Architect from manufacturer's full range.

2.2 UNDERLAYMENT MATERIALS
A. Polyethylene Sheet: 6-mil- (0.15-mm-) thick polyethylene sheet complying with ASTM D 4397.
B. Felts: ASTM D 226, Type Il (No. 30), asphalt-saturated organic felt, nonperforated.

C. Slip Sheet: Rosin-sized paper, minimum 3 1b/100 sqg. ft. (0.16 kg/sg. m).

2.3 MISCELLANEOUS MATERIALS

A. General: Provide materials and types of fasteners, solder, welding rods, protective coatings,
separators, sealants, and other miscellaneous items as required for complete sheet metal
flashing and trim installation.

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and
bolts, and other suitable fasteners designed to withstand design loads.
1. Exposed Fasteners: Heads matching color of sheet metal by means of plastic caps or
factory-applied coating.
2. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws, gasketed, with hex
washer head.
3. Blind Fasteners: High-strength aluminum or stainless-steel rivets.
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C. Solder for Zinc: ASTM B 32, 60 percent lead and 40 percent tin with low antimony, as
recommended by manufacturer,

D. Sealing Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealing tape
with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape.

E. Elastomeric Sealant; ASTM C 920, elastomeric polyurethane, polysulfide or silicone polymer
sealant; of type, grade, class, and use classifications required to seal joints in sheet metal
flashing and trim and remain watertight.

F. Butyl Sealant: ASIM C 1311, single-component, solvent-release butyl rubber sealant,
polyisobutylene plasticized, heavy bodied for hooked-type expansion joints with limited
movement.,

G. Epoxy Seam Seadler:  Two-part, noncorosive, aluminum seam-cementing compound,
recommended by aluminum manufacturer for exterior nonmoving joints, including riveted
joints.

H. Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil
(0.4-mm) dry film thickness per coat. Provide iner-type noncorrosive compound free of
asbestos fibers, sulfur components, and other deleterious impurities.

Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application.

24 MANUFACTURED SHEET METAL FLASHING AND TRIM

A. Reglets, whrere indicated: Units of type, material, and profile indicated, formed to provide
secure interlocking of separate reglet and counterflashing pieces, and compatible with
flashing indicated with factory- mitered and -welded corners and junctions.

1. Available Manufacturers:
a. Cheney Flashing Company, Inc.

b. Fry Reglet Corporation.
C. Heckmann Building Products Inc.

A

Material: Galvanized steel, 0.0217 inch (0.55 mm) thick.

3. Surface-Mounted Type: Provide with slotted holes for fastening to substrate, with
neoprene or other suitable weatherproofing washers, and with channel for sealant at top
edge.

4, Stucco Type, where indicated: Provide with upturmed fastening flange and extension leg
of length to match thickness of applied finish materials.

5. Concrete Type, where indicated: Provide temporary closure tape 1o keep reglet free of

concrete materials, special fasteners for attaching reglet to concrete forms, and guides

to ensure alignment of reglet section ends.

6. Masonry Type, where indicated: Provide with offset top flange for embedment in
masonry mortar joint,
7. Flexible Flashing Retainer: Provide resilient plastic or rubber accessory 1o secure flexible

flashing in reglet where clearance does not pemmit use of standard metal
counterflashing or where Drawings show reglet without metal counterflashing.
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2.5

2.6

2.7

8. Counterflashing Wind-Restraint Clips: Provide clips 1o be installed before counterflashing
to prevent wind uplift of counterflashing lower edge.

FABRICATION, GENERAL

General: Custom fabricate sheet metal flashing and trim to comply with recommendations in
SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and
other characteristics of item indicated. Shop fabricate items where practicable. Obtain field
measurements for accurate fit before shop fabrication.

Fabricate sheet metal flashing and trim in thickness or weight needed to comply with
performance requirements, but not less than that specified for each application and metal.

Fabricate sheet metal flashing and frim without excessive oil canning, buckling, and tool marks
and frue 1o line and levels indicated, with exposed edges folded back to form hems.

1. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams
and seal with epoxy seam sealer. Rivet joints for additional strength.
2. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-

lock seams. Tin edges fo be seamed, form seams, and solder.

Sealed Joints: Form nonexpansion but movable joints in metal to accommodate elastometic
sealant to comply with SMACNA recommendations.

Expansion Provisions: Where lapped or bayonet-type expansion provisions in the Work cannot
be used, form expansion joints of infermeshing hooked flanges, not less than 1 inch (25 mm)
deep, filled with elastomeric sealant concealed within joints.

Conceadl fasteners and expansion provisions where possible on exposed-to-view sheet metal
flashing and trim, unless otherwise indicated.

Fabricate cleats and affachment devices from same material as accessory being anchored
or from compatible, noncorrosive metal.

1. Thickness: As recommended by SMACNA's "Architectural Sheet Metal Manual' and FMG

Loss Prevention Data Sheet 1-49 for application but not less than thickness of metal
being secured.

MISCELLANEOUS SHEET METAL FABRICATIONS

Equipment Support Flashing, where required: Fabricate from the following material:
1. Galvanized Steel: 0.0276 inch (0.7 mm) thick.

2. Prepainted, Metallic-Coated Steel: 0.0276 inch (0.7 mm) thick.

FINISHES

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.
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B.

Protect mechanical and painted finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.

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. Noficeable
variations in the same piece are not acceptable. Variations in appearance of other
components are acceptable if they are within the range of approved Samples and are
assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1

A

3.2

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, to verify actual locations,
dimensions and other conditions affecting performance of work.

1. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely
anchored.
2. Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

General: Anchor sheet metal flashing and frim and other components of the Work securely in
place, with provisions for thermal and structural movement. Use fasteners, solder, welding
rods, protective coatings, separators, sealants, and other miscellaneous items as required to
complete sheet metal flashing and trim system.

1. Torch cutting of sheet metal flashing and trim is not permitted.

Metal Protection: Where dissimilar metals will contact each other or corrosive substrates,
protect against galvanic action by painting contact surfaces with bituminous coating or by
other permanent separation as recommended by fabricator or manufacturers of dissimilar
metals.

1. Coat side of sheet metal flashing and frim with bituminous coating where flashing and
frim will contact wood, ferrous metal, or cementitious construction.
2, Underlayment:  Where instaling metal flashing directly on cementitious or wood

substrates, install a course of felt underlayment and cover with a slip sheet or install a
course of polyethylene underlayment.

3. Bed flanges in thick coat of asphalt roofing cement where required for waterproof
performance.

Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and tool
marks.

Install sheet metal flashing and trim true to line and levels indicated. Provide uniform, neat
seams with minimum exposure of solder, welds, and elastomeric sealant.
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3.3

E.

Install sheet metal flashing and trim to fit substrates and to result in watertight performance.
Verify shapes and dimensions of surfaces to be covered before fabricating sheet metal.

1. Space cleats not more than concealed within joints. 12 inches (300 mm) apart. Anchor
each cleat with two fasteners. Bend tabs over fasteners.

Expansion Provisions: Provide for thermal expansion of exposed flashing and frim. Space
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (600
mm) of comer or intersection. Where lapped or bayonet-type expansion provisions cannot be
used or would not be sufficiently watertight, form expansion joints of intermeshing hooked
flanges, noft less than 1 inch (25 mm) deep, filled with elastomeric sealant

Fasteners: Use fasteners of sizes that will penetrate substrate not less than 1-1/4 inches (32
mm) for nails and not less than 3/4 inch (19 mm) for wood screws.

Galvanized or Prepainted, Metallic-Coated Steel: Use stainless-steel fasteners.
Aluminum: Use aluminum or stainless-steel fasteners.

Copper Use copper or stainless-steel fasteners.

Stainless Steel; Use stainless-steel fasteners.

hown -~

Sedl joints with elastomeric sealant as required for watertight construction.

1. Where sealant-filed joints are used, embed hooked flanges of joint memlbers not less
than 1 inch (25 mm) info sealant. Form joints to completely conceal sealant. When
ambient temperature at time of installation is moderate, between 40 and 70 deg F (4
and 21 deg C), set joint members for 50 percent movement either way. Adjust setting
proportionately for installation at higher ambient temperatures. Do not install sealant-
type joints at temperatures below 40 deg F (4 deg C).

2. Prepare joints and apply sealants to comply with requirements in Division 7 Section "Joint
Sealants."

Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pretin
edges of sheefts to be soldered to a width of 1-1/2 inches (38 mm) except where pretinned
surface would show in finished Work.

1. Do not solder prepainted, metallic-coated steel sheet.

2. Copper Soldering: Tin uncoated copper surfaces at edges of sheetfs using solder
recommended for copper work.

3. Where surfaces to be soldered are lead coated, do not tin edges, but wire brush lead
coating before soldering.

4, Lead-Coated Copper Soldering: Wire brush edges of sheets before soldering.

5. Do not use open-flame torches for soldering. Heat surfaces to receive solder and flow
solder into joints. Fill joints completely. Completely remove flux and spatter from
exposed surfaces.

ROOF FLASHING INSTALLATION

General: Install sheet metal roof flashing and trim to comply with performance requirements,
sheet metal manufacturer's written installation instructions, and SMACNA's "Architectural Sheet
Metal Manual." Provide conceadled fasteners where possible, set units true to line, and level as
indicated. Install work with laps, joints, and seams that will be permanently watertight.
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3.4

3.5

3.6

B.

Roof Edge Flashing, where required: Anchor to resist uplift and outward forces according to
recommendations in FMG Loss Prevention Data Sheet 1-49 for specified wind zone and as
indicated.

1. Interlock bottom edge of roof edge flashing with continuous cleats anchored to
substrate atf 16-inch (400-mm) centers.

Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top
edge flared for elastomeric sealant, extending a minimum of 4 inches (100 mm) over base
flashing. Install stainless-steel draw band and tighten.

Counterflashing: Coordinate installation of counterflashing with installation of base flashing.
Insert counterflashing in reglets or receivers and fit tightly to base flashing.  Extend
counterflashing 4 inches (100 mm) over base flashing. Lap counterflashing joints a minimum
of 4 inches (100 mm) and bed with elastomeric sealant.

Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation

of roofing and other items penetrating roof. Install flashing as follows:

1. Seal with elastomeric sealant and clamp flashing o pipes penetrating roof except for
lead flashing on vent piping.

WALL FLASHING INSTALLATION

General: Install sheet metal wall flashing to intercept and exclude penetrating moisture

according to SMACNA recommendations and as indicated. Coordinate installation of wall

flashing with installation of wall-opening components such as windows, doors, and louvers.

MISCELLANEQUS FLASHING INSTALLATION

Overhead-Piping Safety Pans: Suspend pans from pipe and install drain line to plumbing waste
or drain line.

Equipment Support Flashing:  Coordinate installation of equipment support flashing with
installation of roofing and equipment. Weld or seal flashing with elastomeric sealant to
equipment support member.

Replace existing damaged flashings or flashings required to be removed during existing
asphalt shingle repair and replacement.

CLEANING AND PROTECTION

Clean exposed metal surfaces of substances that interfere with uniform oxidation and
weathering.

Clean and neutralize flux materials. Clean off excess solder and sealants.

Remove temporary protective coverings and strippable films as sheet metal flashing and rim
are installed. On completion of installation, clean finished surfaces, including removing
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unused fasteners, metal filings, pop rivet stems, and pieces of flashing. Maintain in a clean
condition during construction.

D. Replace sheet metal flashing and frim that have been damaged or that have deteriorated
beyond successful repair by finish touchup or similar minor repair procedures.

END OF SECTION 07620
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SECTION 07841 - THROUGH-PENETRATION FIRESTOP SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

A

RELATED DOCUMENTS

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

SUMMARY

This Section includes through-penetration firestop systems for penetrations through the following
fire-resistance-rated assemblies, including both empty openings and openings containing
penetrating items:

1. Roof/Ceiling Assemblies.

2. Walls and partitions.

3. Construction enclosing comparmentalized arecs.

4, Fire rated shafts.

Related Sections include the following:

1. Division 7 Section "Building Insulation" for safing insulation and accessories.
2. Division 15 Sections specifying duct and piping penetrations.
3. Division 16 Sections specifying cable and conduit penetrations.

PERFORMANCE REQUIREMENTS

General: For the following constructions, provide through-penetration firestop systems that are
produced and installed to resist spread of fire according to requirements indicated, resist
passage of smoke and other gases, and maintain original fire-resistance rating of assembly
penetrated.

1. Fire-resistance-rated load-bearing walls, including partitions, with fire-protection-rated
openings.

2. Fire-resistance-rated non-load-bearing walls, including partitions, with fire-protection-
rated openings.

3. Fire-resistance-rated roof/ceiling assemblies assemblies.

F-Rated Systems: Provide through-penetration firestop systems with F-ratings indicated, as
determined per ASTM E 814, but not less than that equaling or exceeding fire-resistance rating
of constructions penetrated.

T-Rated Systems: For the following conditions, provide through-penetration firestop systems
with T-ratings indicated, as well as F-ratings, as determined per ASTM E 814, where systems
protect penetrating items exposed to potential contact with adjacent materials in occupiable
floor areas:

1. Penetrations located outside wall cavities.
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2. Penetrations located outside fire-resistive shaft enclosures.

3. Penetrations located in construction containing fire-protection-rated openings.

4, Penetrating items larger than 4-inch- (100-mm-) diameter nominal pipe or 16 sq. in. (100
$g. cm) in overall cross-sectional areaq.

D. For through-penetration firestop systems exposed to view, traffic, moisture, and physical
damage, provide products that after curing do not deteriorate when exposed to these
conditions both during and after construction.

1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-
resistant through-penetration firestop systems.
2. For floor penetrations with annular spaces exceeding 4 inches (100 mm) in width and

exposed to possible loading and traffic, provide firestop systems capable of supporting
floor loads involved either by installing floor plates or by other means.

3. For penetrations involving insulated piping, provide through-penetration firestop systems
not requiring removal of insulation.

E. For through-penetration firestop systems exposed to view, provide products with flame-spread
ratings of less than 25 and smoke-developed ratings of less than 450, as determined per
ASTM E 84,

1.4 SUBMITTALS
A. Product Data: For each type of through-penetration firestop system product indicated.

B. Product Certificates: Signed by manufacturers of through-penetration firestop system products
certifying that products furnished comply with requirements.

C. Product Test Reports: From a qudlified testing agency indicating through-penetration firestop
system complies with requirements, based on comprehensive testing of current products.

1.5 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer who has completed through-penetration
firestop systems similar in material, design, and extent to that indicated for this Project and
whose work has resulted in construction with a record of successful in-service performance.

B. Source Limitations: Obtain through-penetration firestop systems, for each kind of penetration
and construction condition indicated, from a single manufacturer.

C. Fire-Test-Response Characteristics: Provide through-penetration firestop systems that comply
with the following requirements and those specified in "Performance Requirements" Aricle:
1. Through-penetration firestop systems are identical to those tested per ASTM E 814.
Provide rated systems complying with the following requirements:.

Q. Through-penetration firestop system products bear classification marking of
qualified testing and inspecting agency.

b. Through-penetration firestop systems correspond to those indicated by reference
to through-penetration firestop system 